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Abstract

Background—Digital technologies show promise for increasing treatment accessibility and
improving quality of care, but little is known about gender differences. This secondary analysis
uses data from a multi-site effectiveness trial of a computer-assisted behavioral intervention,
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conducted within NIDA's National Drug Abuse Clinical Trials Network, to explore gender
differences in intervention acceptability and treatment outcomes.

Methods—Men (n=314) and women (n=192) were randomly assigned to 12-weeks of treatment-
as-usual (TAU) or modified TAU + Therapeutic Education System (TES), whereby TES
substituted for 2 hours of TAU per week. TES is comprised of 62 web-delivered, multimedia
modules, covering skills for achieving and maintaining abstinence plus prize-based incentives
contingent on abstinence and treatment adherence. Outcomes were: (1) abstinence from drugs and
heavy drinking in the last 4 weeks of treatment, (2) retention, (3) social functioning, and (4) drug
and alcohol craving. Acceptability was the mean score across five indicators (i.e., interesting,
useful, novel, easy to understand, and satisfaction).

Results—Gender did not moderate the effect of treatment on any outcome. Women reported
higher acceptability scores at week 4 (p=.02), but no gender differences were detected at weeks 8
or 12. Acceptability was positively associated with abstinence, but only among women (p=.01).

Conclusions—Findings suggest that men and women derive similar benefits from participating
in a computer-assisted intervention, a promising outcome as technology-based treatments expand.
Acceptability was associated with abstinence outcomes among women. Future research should
explore characteristics of women who report less satisfaction with this modality of treatment and
ways to improve overall acceptability.

Keywords

Internet-delivered treatment; computer-assisted treatment; substance use disorders; gender
differences; acceptability

1. Introduction

Women with substance use disorders (SUD) are especially at risk for negative consequences
associated with abuse, including symptom severity and number of psychiatric, social, and
medical problems upon treatment entry, despite fewer years of use and smaller quantities
used compared to men (Gentilello et al., 2000; Greenfield et al., 2007; Henskens et al., 2005;
Hernandez-Avila et al., 2004; Randall et al., 1999). Women have unique and gender-specific
barriers to seeking and engaging in SUD treatment (Greenfield et al., 2007). Programs that
provide gender-specific and gender-responsive treatment and ancillary services may enhance
women's treatment outcomes (Greenfield and Grella, 2009; Grella, 2008). Examining
women's responses to substance abuse treatment program characteristics and clinical
interventions can contribute to enhancing gender-responsive treatment and improving
women's treatment outcomes.

1.1. Computer-assisted Treatment

Computer-assisted technology for the prevention and treatment of SUD has increased over
the past decade. Research has established empirical support for computer-assisted
interventions for the prevention of SUD (Fang et al., 2010; Hester et al., 2012; Ondersma et
al., 2005; Ondersma et al., 2014; Schinke & Schwinn, 2005; Schwartz et al., 2014).
Although treatment research is more limited, several randomized studies provide support for
the effectiveness of computer-assisted technology in the treatment of SUD (Bickel et al.,
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2008; Budney et al., 2011; Carroll et al., 2008; Carroll et al., 2014; Chaple et al., 2013; Kay-
Lambkin et al., 2011; Marsch et al., 2014; Rooke et al., 2013). Despite the increase in
computer-assisted technologies research for substance use prevention and treatment, few
studies have examined gender differences in these interventions. Moreover, previous
literature on gender differences in computer-assisted technologies has been in prevention of
SUD, rather than in the treatment of these disorders.

1.2. Gender and Computer-assisted Drug and Alcohol Interventions

Previous research demonstrates that women access traditional substance abuse treatment less
often than men (Greenfield et al., 2007), but participate in technology-based services more
frequently. A meta-analysis of online alcohol treatment services revealed women utilized
various treatment tools at a greater rate than men and commonly cited 24-hour access and
privacy as reasons for engagement (White et al., 2010). Similarly, female treatment-seekers
were more likely than men to engage in electronic-based, supplemental treatments
(VanDeMark et al., 2010). Technology-based interventions developed specifically for
women also show promise, but with some mixed findings. Ondersma and colleagues studied
screening and brief intervention platforms targeting substance abuse and smoking in
pregnant and postpartum women using motivational enhancement and motivational
interviewing. Results showed high acceptability and improved motivation to reduce
substance use (Ondersma et al., 2005; Pollick et al., 2013), as well as actual substance use
reduction (Ondersma et al., 2012; Ondersma et al., 2007). However, in a randomized
controlled trial of a web-based alcohol treatment program among 44 rural women, no
significant difference was detected between web-based and standard care groups at 3 month
follow-up (Finfgeld-Connett and Madsen, 2008).

There are few studies that have explored potential gender differences for technology-based
interventions, and this is especially true for technology-based treatment of SUD. Several
studies have found that brief, computer-assisted interventions did not produce differential
outcomes for women (Chiauzzi, 2005; Steiner, 2005). However, a recent meta-analysis
among college students with hazardous alcohol use found that gender moderated the effect
on quantity of alcohol consumed for computer-assisted interventions compared to no
intervention controls; that is, computer-assisted interventions were less successful at
reducing alcohol use when there was a higher proportion of women in the sample (Carey et
al., 2012). Overall, women and men had comparable outcomes with similar face-to-face
interventions. This is of potential concern, given that the vast majority of computer-assisted
interventions are brief, grounded in assessment and personalized feedback, and primarily
target alcohol. The authors of the meta-analysis concluded that future research should
consider gender-based acceptability of computer-assisted interventions.

1.3. Study Purpose

Here we report one of the first analyses exploring the role of gender in a large scale
effectiveness trial of a computer-assisted treatment for SUD. The study recruited from 10
diverse geographic community-based outpatient sites, representative of the primary mode of
outpatient treatment for SUD in the U.S. The primary outcome analysis, previously
published (Campbell et al., 2014), showed the computer-delivered intervention (comprised
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of web-based psychosocial modules and contingency management), when added to
treatment-as-usual, was superior to the treatment-as-usual control condition on the primary
outcomes of abstinence and treatment retention. The purpose of this paper is to explore
gender differences in treatment outcome and acceptability of the computer-assisted
intervention. Specifically, the paper addresses the following the questions: (1) Does gender
moderate the association between treatment and abstinence or retention? (2) Does gender
moderate the association between treatment and other relevant outcomes such as social
functioning and drug craving? (3) Do men and women differ in their acceptability of the
computer-assisted treatment? and (4) Does gender moderate the association between
acceptability and abstinence or retention among those in the computer-assisted intervention?

2. Methods

2.1. Recruitment Sites

Participants (N=507) were from 10 community-based, outpatient substance abuse treatment
programs affiliated with the National Drug Abuse Treatment Clinical Trials Network and
enrolled between June 2010 and August 2011. Outpatient addiction treatment programs
were selected for geographic and patient diversity, and also varied in programming,
consistent with the goals of an effectiveness trial to promote external validity. Each program
was asked to enroll approximately 50 participants (range=38-60). Additional details of
program selection, design, and methods have been previously published (Campbell et al.,
2012).

2.2. Participants

2.3. Design

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, (4) planning to remain in the area and treatment
program for = 3 months, and (5) 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. After a
complete description of the study to each patient, written informed consent was obtained.
The study was registered on clinicaltrials.gov under the identifier NCT01104805.

Following a baseline assessment, participants were randomized to 12 weeks of either: (1)
treatment-as-usual; or (2) treatment-as-usual + the Therapeutic Education System (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.
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2.4. Computer-assisted Intervention

The Therapeutic Education System (TES; Bickel et al., 2008) includes Contingency
Management and 62 web-delivered, interactive, multimedia modules, grounded in the
Community Reinforcement Approach (Budney and Higgins, 1998). An initial training
module teaches participants how to use the computer-based program, followed by modules
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
Contingency Management 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 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). Participants randomized to the TES
condition completed a mean of 36.6 (SD=18.1) modules and earned a mean of 118 (SD=90)
voucher draws resulting in $277 (SD=226) worth of prizes.

2.5. Measures

Substance Use and Treatment Retention—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 abstinent if the urine
screen and self-report were negative (for drugs and alcohol) and not abstinent otherwise.
Abstinence data 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 (Campbell et al., 2014) to be constant. 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.

Acceptability—Acceptability was comprised of both utility and satisfaction with the TES
intervention using data collected across five indicators (1-10 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 the TES intervention (web-delivered modules and
computer-assisted contingency management). Higher scores indicated a more positive
perception, or greater acceptability, of the intervention. The internal consistency of the five
acceptability indicators was adequate (a=0.84). Similar indicators were used in a previous
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pilot study of TES with adolescents (Marsch et al., 2011). Acceptability of treatment-as-
usual services was assessed separately, but not included for the purposes of this analysis.

Demographic and Clinical Characteristics—SeXx, age, race/ethnicity, education,
marital status, employment, and abstinence were assessed at baseline. Abstinence at
baseline/study entry was defined as negative results on both the urine drug and breath
alcohol screens. Social functioning was measured using the 54-item Social Adjustment
Scale Self-report (Weissman, 1999) which assesses instrumental and expressive 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 genders, and provides an overall indicator of social functioning (e.g., performance of
expected tasks, interpersonal relationship quality, and satisfaction) (Weissman et al., 2001).
Lower mean scores equate to better functioning (range=0-4). 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. Craving and social functioning are variables
previously cited as important prognostic indicators for women in addiction treatment
(Greenfield et al., 2010; Tiffany et al., 2012).

2.6. Data Analysis

Demographic and clinical characteristics were described using means, standard deviations,
and frequencies for the entire sample (N=506; 1 case missing gender); chi-square and t-tests
were used to test differences between men and women.

To explore gender as a moderator of outcomes (i.e., abstinence during the last four weeks of
treatment, retention, craving, and social adjustment) in Questions 1 and 2, the following
variables were analyzed using generalized linear mixed effect models (with Proc GLIMMIX
in SAS): treatment, gender, abstinence at study entry, age, and baseline scores
corresponding to the outcomes of social adjustment and craving. Site and subject were
treated as random effects. Interactions were tested (between treatment, gender, and
abstinence at study entry) and included in the final model if significant. Time was included
in the model testing abstinence (n=468); 38 cases were 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 adjustment (normal distribution with
identity link function) and craving (ordinal outcome with cumulative logit link function)
each included n=447 cases; 59 cases were missing both variables at week 12. Missing data
was assumed missing at random.

Generalized linear mixed effect models were fit to explore the association between gender
and acceptability at weeks 4, 8, and 12 (Question 3) and acceptability at week 8 and the
outcomes of abstinence and retention at week 12 (Question 4) among participants
randomized to the TES treatment arm (n=255). The model exploring acceptability over time
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included gender, age, abstinence at study entry, and time; interactions (gender and time;
gender and abstinence at study entry) were tested and included if significant (25, 46, and 62
cases were missing at weeks 4, 8, and 12, respectively). Models exploring abstinence and
retention included acceptability (week 8), gender, age, and abstinence at study entry; the
interaction of gender, acceptability and abstinence at study entry was tested and included if
significant. These two models were also tested excluding 3 (1 female, 2 males) acceptability
outliers (based on the metric of greater than or equal to 3 standard deviations from the
mean). Outcomes did not change; thus, we kept all cases in the analysis reported.

SAS version 9.3 was utilized for all analyses.

3.1. Sample Characteristics

Among those screened for the study (N=1,781), there was no difference in the percentage of
women who were ineligible (n=850; 35.4% women), those who were eligible but did not
enroll (n=424; 39.9% women), and those included in the enrolled sample (n=507; 37.9%
women) (Campbell et al., 2013). Thus, women, once screened, were just as likely to be
eligible and decide to enroll in the study.

Table 1 displays the demographic and clinical characteristics of the total sample and TES
sample only, by gender. Men and women did not differ on most characteristics; however,
women were more likely to be unemployed (70.8% vs 51.6%; X2(1)=18.22, p<.01) and have
higher (worse) social adjustment scores (2.30 vs. 2.11; t=4.23, p<.01). These differences
were also seen in the TES sample. The mean age of the sample was 34.9 years (SD=10.9)
and most were White (52.8%) or Black/African American (22.1%). The majority of
participants had a high school education (61.3%). Reported primary substance of abuse was
marijuana (22.5%); opioids (21.3%); alcohol (20.6%); cocaine (20.0%); stimulants (13.6%);
and other substances, including benzodiazepines and PCP (2%). Both men and women
reported about 3 days of drug and alcohol craving in the week prior to study entry. Among
the TES sample, men completed an average of 38.3 TES modules (SD=16.6, median=44.5,
interquartile range=28, 49) and women completed an average of 36.5 TES modules
(SD=19.04, median=41, interquartile range=22, 49).

3.2. Gender as a Moderator of Treatment Outcomes

Gender was explored as a moderator of four outcomes; Table 2 displays the models for each
(A-D). For the abstinence outcome, no significant 3-way or 2-way interactions between
treatment, gender, and abstinence at study entry were detected. Gender did not moderate the
treatment effect on the outcome of abstinence in the last four weeks of treatment (i.e., no
significant treatment by gender interaction, p=.64). There was also no significant main effect
of gender (p=.71). The interaction of treatment by abstinence at study entry, although not
reaching p<.05 level of significance, was similar to the primary outcome paper (F(1,
2443)=3.29, p=.07): the TES treatment effect among non-abstinent participants at study
entry was significant (Adjusted Odds Ratio [AOR]=4.15, 95% CI=1.64, 10.49, p<.01); there
was no significant difference between TES and treatment-as-usual among abstinent
participants (AOR=1.31, 95% CI=0.57, 3.01, p=.52).
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The model for retention at the end of treatment (Table 2, Model B) showed no significant 3-
way or 2-way interactions; gender did not moderate the treatment effect (i.e., no significant
treatment by gender interaction, p=.36). Men had greater odds of retention compared to
women, although this did not reach significance (AOR=1.41, 95% CI1=0.96, 2.07, p=0.08);
observed retention rates were 47.1% for men and 38.5% for women at week 12. Participants
in TES treatment had greater odds of retention compared to treatment-as-usual, but this also
did not reach significance (AOR=1.37, 95% CI1=0.95, 1.96, p=.09). Those abstinent at study
entry demonstrated significantly greater odds of retention (AOR=1.66, 95% Cl=1.14, 2.41,
p<.01). Age was not significant (p=.16).

When analyzing the outcome of social adjustment (lower scores indicate better adjustment,
normally distributed), there were no significant 3-way or 2-way interactions between
treatment, gender, and baseline abstinence at study entry and no main effect of treatment
(p=.61). (Table 2, Model C). There was a significant main effect of gender (b=-0.12, 95%
Cl=-0.20, -0.04, p<.01) with men reporting better social adjustment scores than women at
week 12 (observed average scores M=1.95, SD=0.42 for men versus M=2.15, SD=0.54 for
women) controlling for baseline levels of social adjustment. Abstinence at study entry (p=.
67) and age (p=.06) were not significantly associated with social adjustment scores.

For the outcome days of craving in the last week of treatment (three categories: none, low
1-3 days, high 4-7 days), there was no significant 3-way interaction between treatment,
gender and abstinence at study entry. Gender did not moderate the treatment effect (i.e., the
interaction between gender and treatment was not significant, p=.87), nor was there a
significant main effect of gender (p=.41) (Table 2, Model D). The only significant 2-way
interaction was between treatment and abstinence at study entry (t=-2.65, p<.01). Among
those not abstinent at study entry, TES was associated with fewer days of craving at the end
of treatment (AOR=0.48, 95% CI1=0.28, 0.82, p<.01). Among those abstinent at study entry,
there was no significant effect of TES compared to treatment-as-usual (p=.30) in craving.
Age was also not significant in the model (p=.69).

3.3. Association between Gender and Acceptability of TES Intervention

Acceptability of the TES intervention was operationalized as the combined mean score
(range=1-10) of five indicators: interesting, useful, new/novel information, easy to
understand, and satisfaction. Gender, abstinence at study entry, age, and time were tested as
predictors of acceptability over time (weeks 4, 8, and 12). The interactions between gender
and time (F(2, 395)=6.13, p<.01) and gender and abstinence at study entry (F(1, 395)=4.40,
p=.04) were bhoth significant. Women reported significantly higher acceptability scores at
week 4 compared to men (t=2.37, p=.02); there were no differences in acceptability scores
between men and women at week 8 (t=-0.27, p=.79) or week 12 (t=1.48, p=.14). Among
women, those who were not abstinent at study entry had significantly lower acceptability
scores than those who were abstinent at study entry (t=-2.31, p=.02). Among participants
who were abstinent at study entry, women reported significantly higher acceptability scores
compared to men (t=2.55, p=.01). Age was also significantly associated with acceptability
over time; older participants reported on average higher acceptability scores (t=2.51, p=.01).
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3.4. TES Acceptability and Abstinence and Retention Outcomes

Perceived acceptability of the TES intervention at week 8, gender, abstinence at study entry,
and age, were tested as predictors of abstinence and retention; gender, abstinence at study
entry, and acceptability interactions were explored (see Table 3 Models A and B). The 3-
way interaction of gender, abstinence at study entry, and acceptability was not significant
(p=.77). For abstinence (Model A), there was only one significant 2-way interaction between
gender and acceptability. The odds of being abstinent were greater among women with
higher acceptability than the odds of abstinence among women with lower acceptability
(AOR=2.08, 95% CI=1.20, 3.62, p=.01). This was not the case for men (AOR=0.87, 95%
ClI=0.59, 1.26, p=.45). Figure 1 shows the observed proportion abstinent during the final 4
weeks of treatment by gender and low, median, and high levels of acceptability at week 8
(median=8.6). The observed proportion abstinent at the final half-week of treatment (week
12b) was 85.7%, 47.8%, and 31.6% among female participants who had a high, median, and
low level of acceptability respectively. Among men, proportion abstinent was 48.8%,
58.8%, and 65% for those with a high, median, and low level of acceptability respectively.
Additional results in Model A demonstrate that participants who were abstinent at study
entry were more likely to be abstinent in the final four weeks of treatment (p<.01). Age was
not significantly associated with abstinence in the final four weeks (p=.87).

The three-way interaction of gender, abstinence at study entry, and acceptability was not
significant in the model examining retention at week 12 (p=.63), nor were any 2-way
interactions significant. There were no significant associations between the retention
outcome and acceptability (p=.69), gender (p=.13), age (p=.89), or abstinence at study entry
(p=.18) (Table 3, Model B).

4. Discussion

This study presents some of the first information on gender differences in acceptability and
outcome of computer-assisted treatment for SUD. Findings show that gender did not
moderate treatment outcomes of abstinence, retention, social adjustment or craving, and men
and women derived similar benefits from participating in a computer-assisted intervention.
Further, women and men both reported high acceptability of the intervention, with women
reporting slightly higher acceptability on average, compared to men, early in the treatment
phase. Adherence to TES was also high (76-80% of recommended modules completed),
likely enhanced by the contingency management component of the intervention. These are
promising outcomes as more computer-assisted treatments are being developed, tested and
implemented for SUD. TES, in particular, was designed to be gender balanced, representing
males and females in case vignettes, screen shots and videos. As such, its effectiveness and
acceptability is generally equivalent in this large sample of men and women in outpatient
treatment.

Despite the lack of a moderation effect of gender, acceptability of the intervention differed
based on abstinence status at study entry among women; women who were negative for
drugs/alcohol at study entry reported higher TES acceptability. Further, women who
reported higher TES acceptability had greater odds of being abstinent in the last four weeks
of treatment. This was not the case for men, in that acceptability was not associated with
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abstinence outcomes. It is unclear what is driving the lower acceptability of the computer-
assisted treatment among women who are not abstinent at study entry and who likely have a
poorer prognosis for success. Future research might include such a component (e.g.,
qualitative interviews) to better understand differences in acceptability among women.

One speculation, based on the difference in acceptability by abstinence status and the
association between acceptability and abstinence, is that women in the poorer prognosis
group might feel the need for more personal treatment contact. Previous studies show
women with SUD may experience unique vulnerabilities (e.g., more severe SUD, childhood
trauma, intimate partner violence, and fewer socioeconomic opportunities) that influence
treatment trajectories (Greenfield et al., 2007) which in turn may increase the need or
desirability for interpersonal treatment modalities. Women with fewer vulnerabilities or
challenges (i.e., those who have achieved some degree of abstinence at study entry) may be
better able to navigate non-face-to-face treatment modalities, such as TES. In this case, and
in line with prior research suggesting that addiction treatment that focuses on the distinctive
needs of women can increase effectiveness (e.g., Cummings et al., 2010; Greenfield et al.,
2007; Greenfield et al., 2013; Tross et al., 2008), some gender-specific tailoring of TES may
improve acceptability among women.

Prior work recommends craving and psychosocial functioning as salient and relevant
domains to be assessed beyond standard substance use outcomes (Tiffany et al., 2012).
These domains of functioning may be critical to women based on their association with
successful treatment outcomes (Greenfield et al., 2010). The current study found no
differences in drug and alcohol craving by gender, although among those not abstinent at
study entry, TES was associated with fewer craving days. TES includes specific relapse
prevention content (e.g., identifying triggers, avoiding people, places, and things that may
encourage use) that could be helpful in managing craving and may be particularly useful to
active users. Though beyond the scope of this paper, additional analyses should explore
craving as a mediator of the treatment effect on outcomes.

Treatment was not associated with social functioning and no moderator effect of gender was
detected. Increasing role performance and interpersonal functioning may require more time
or require sustained abstinence. Modifications to the TES intervention may also be needed
to enhance social functioning, including greater monitoring of goals and progress by
clinicians. Men reported better social adjustment at study entry and at the end of treatment.
This further supports the idea that women may experience greater challenges related to role
performance, including roles as parents and as paid workers (e.g., women are more likely to
be unemployed). Men may have fewer primary role responsibilities, have greater access to
social support (e.g., less stigmatization due to SUD), or be able to address interpersonal
issues more quickly or directly (e.g., men may be less involved in parental roles or
experience fewer challenges obtaining employment).

4.1. Limitations

The following limitations should be noted. First, this was a secondary analysis (albeit one
that was pre-specified), and the study was not powered to detect treatment by gender
interactions. There were no significant gender by treatment interactions detected for any of
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the four outcomes; however, we cannot rule out the possibility of significance in a larger
sample size. A second limitation is that questions assessing acceptability did not
differentiate between Community Reinforcement Approach content and computer-assisted
delivery in general. Still, high overall acceptability is promising. Third, the study examined
TES as a package (i.e., Community Reinforcement Approach and contingency
management); thus, it is not possible to determine the interaction (with gender) or
acceptability of each individual component. Finally, the sample, self-identified as men and
women, does not provide a more comprehensive assessment of gender identity.

4.2. Conclusions

This study is an important starting point for illuminating ways in which men and women
may or may not differ on outcomes and in acceptability of computer-assisted treatment for
SUD. In this large multi-site effectiveness trial, interactions between gender and treatment
were not detected. These data suggest that there is not a large gender by treatment
interaction. Women did demonstrate slightly greater perceived acceptability compared to
men, although a subgroup of women actively using substances at study entry found the
intervention less acceptable, and women with lower acceptability demonstrated less end of
treatment abstinence. Studies powered to detect gender differences are needed to optimize
interventions like TES to ensure future computer-assisted treatments serve men and women
equally well.

Acknowledgments

This work was supported by grants from the National Drug Abuse Treatment Clinical Trials Network (CTN),
NIDA: U10 DA013035 (Edward V. Nunes and John Rotrosen), U10 DA015831 (Kathleen M. Carroll and Roger D.
Weiss), U10 DA013034 (Maxine L. Stitzer and Robert P. Schwartz), U10 DA013720 (José Szapocznik and Lisa R.
Metsch), U10 DA013732 (Teresa Winhusen), U10 DA020024 (Madhukar H. Trivedi), U10 DA013714 (Dennis M.
Donovan and John Roll), U10 DA015815 (James L. Sorensen and Dennis McCarty), U10 DA013045 (Walter
Ling), K24 DA022412 (Edward V. Nunes), and K24 DA019855 (Shelly F. Greenfield).

The authors wish to acknowledge the role of the research and clinical staff at the 10 recruitment sites, and gratitude
for the time committed by the 507 participants.

Dr. Nunes has received medication for research studies from Alkermes/Cephalon, Duramed Pharmaceuticals, and
Reckitt-Benckiser. Dr. Bailey’s institution has received grant support from Titan Pharmaceuticals, Alkermes,
BioDelivery Sciences International, and Orexo. Dr. Bailey has received travel support from Titan Pharmaceuticals
and is on the advisory boards of Braeburn Pharmaceuticals, BioDelivery Sciences International, and Camurus AB.
The other authors report no financial relationships with commercial interest.

References

Bickel WK, Marsch LA, Buchhalter A, Badger G. Computerized behavior therapy for opioid
dependent outpatients: A randomized, controlled trial. Exp Clin Psychopharmacol. 2008; 16:132—
143. [PubMed: 18489017]

Budney, AJ.; Higgins, ST. Therapy manuals for drug addiction, a community reinforcement plus
vouchers approach: treating cocaine addiction. Rockville, MD: National Institute on Drug Abuse;
1998.

Budney AJ, Fearer S, Walker DD, Stanger C, Thostenson J, Grabinski M, Bickel WK. An initial trial
of a computerized behavioral intervention for cannabis use disorder. Drug Alcohol Depend. 2011;
115(1-2):74-79. [PubMed: 21131143]

Campbell ANC, Nunes EV, Miele GM, Matthews A, Polsky D, Ghitza UE, Turrigiano E, Bailey GL,
VanVeldhuisen P, Chapdelaine R, Froias A, Stitzer ML, Carroll KM, Winhusen T, Clingerman S,

J Subst Abuse Treat. Author manuscript; available in PMC 2016 June 01.



1duosnuen Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Campbell et al.

Page 12

Perez L, McClure E, Goldman B, Crowell AR. Design and methodological considerations of an
effectiveness trial of a computer-assisted intervention: An example from the NIDA Clinical Trials
Network. Contemp Clin Trials. 2012; 33(2):386-395. [PubMed: 22085803]

Campbell ANC, Nunes EV, McClure E, Hu M, Turrigiano E, Goldman B, Stabile PQ. Characteristics
of an outpatient treatment sample by primary substance of abuse. J Addict Med. 2013; 7(5):363—
371. [PubMed: 24089040]

Campbell ANC, Nunes EV, Matthews AG, Stitzer M, Miele GM, Polsky D, Turrigiano E, Walters S,
McClure EA, Kyle TL, Wahle A, VanVeldhuisen P, Goldman B, Babcock D, Stabile PQ, Winhusen
T, Ghitz U. Internet-delivered treatment for substance abuse: A multi-site randomized controlled
clinical trial. Am J Psychiatry. 2014 Advance online publication. 10.1176/appi.ajp.2014.13081055

Carey KB, Scott-Sheldon LA, Elliott JC, Garey L, Carey MP. Face-to-face versus computer-delivered
alcohol interventions for college drinkers: a meta-analytic review, 1998 to 2010. Clin Psychol Rev.
2012; 32:690-703. [PubMed: 23022767]

Carroll KM, Ball SA, Martino S, Nich C, Babuscio TA, Nuro KF, Rounsaville BJ. Computer-assisted
delivery of cognitive-behavioral therapy for addiction: a randomized trial of CBT4CBT. AmJ
Psychiat. 2008; 165(7):881-888.10.1176/appi.ajp.2008.07111835 [PubMed: 18450927]

Carroll KM, Kiluk BD, Nich C, Gordon MA, Portnoy GA, Marino DR, Ball SA. Computer-Assisted
Delivery of Cognitive-Behavioral Therapy: Efficacy and Durability of CBT4ACBT Among Cocaine-
Dependent Individuals Maintained on Methadone. Am J Psychiat. 2014; 171:436-444.10.1176/
appi.ajp.2013.13070987 [PubMed: 24577287]

Chaple M, Sacks S, McKendrick K, Marsch LA, Belenko S, Leukefeld C. Feasibility of a
computerized intervention for offenders with substance use disorders: A research note. J Exp
Criminol. 2014; 10:105-127.10.1007/s11292-013-9187-y [PubMed: 24634641]

Chiauzzi E, Green TC, Lord S, Thum C, Goldstein M. My student body: a high-risk drinking
prevention web site for college students. J Am Coll Health. 2005; 53(6):263-274. [PubMed:
15900990]

Cummings AM, Gallop RJ, Greenfield SF. Self-efficacy and substance use outcomes for women in
single gender versus mixed-gender group treatment. J Groups Addict Recover. 2010; 5(1):4-16.
[PubMed: 21753920]

Fang L, Schinke SP, Cole KC. Preventing substance use among early Asian-American adolescent
girls: initial evaluation of a web-based, mother-daughter program. J Adolesc Health. 2010; 47(5):
529-532.10.1016/j.jadohealth.2010.03.011 [PubMed: 20970090]

Finfgeld-Connett D, Madsen R. Web-based treatment of alcohol problems among rural women. J
Psychosoc Nurs Ment Health Serv. 2008; 46:46-53. [PubMed: 18823000]

Gentilello LM, Rivara FP, Donovan DM, Villaveces A, Daranciang E, Dunn CW, Ries RR. Alcohol
problems in women admitted to a Level | trauma center: A gender-based comparison. J Trauma.
2000; 48:108-114. [PubMed: 10647574]

Greenfield SF, Back SE, Lawson K, Brady KT. Substance abuse in women. Psychiatr Clin North Am.
2010; 33(2):339-355. [PubMed: 20385341]

Greenfield SF, Brooks AJ, Gordon SM, Green CA, Kropp F, McHugh RK, Lincoln M, Hien D, Miele
GM. Substance abuse treatment entry, retention, and outcome in women: A review of the
literature. Drug Alcohol Depend. 2007; 86:1-21. [PubMed: 16759822]

Greenfield SF, Cummings AM, Kuper LE, Wigderson SB, Koro-Ljungberg M. A qualitative analysis
of women's experiences in single-gender versus mixed-gender sbustance abuse group therapy.
Subst Use Misuse. 2013; 48:750-760. [PubMed: 23607675]

Greenfield SF, Grella C. What is “women-focused” treatment for substance use disorders? Psychiat
Serv. 2009; 60:880-882.

Grella C. From generic to gender responsive treatment: Changes in social policies, treatment services,
and outcomes of women in substance abuse treatment. J Psychoactive Drugs. 2008; S5:327.
[PubMed: 19256044]

Henskens R, Mulder CL, Garretsen H. Gender differences in problems and needs among chronic, high-
risk crack abusers: Results of a randomized clinical trial. J Subst Abuse. 2005; 10:128-140.

J Subst Abuse Treat. Author manuscript; available in PMC 2016 June 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Campbell et al.

Page 13

Hernandez-Avila CA, Rounsaville BJ, Kranszler HR. Opioid-, cannabis-, and alcohol-dependent
women show more rapid progression to substance abuse treatment. Drug Alcohol Depend. 2004;
74:265-272. [PubMed: 15194204]

Hester RK, Delaney HD, Campbell W. The college drinker's check-up: outcomes of two randomized
clinical trials of a computer-delivered intervention. Psychol Addict Behav. 2012; 26(1):1-
12.10.1037/a0024753 [PubMed: 21823769]

Kay-Lambkin FJ, Baker AL, Kelly B, Lewin TJ. Clinician-assisted computerized versus therapist-
delivered treatment for depressive and addictive disorders: a randomized controlled trial. Med J
Aust. 2011; 195:544-50. [PubMed: 21806518]

Marsch LA, Grabinski MJ, Bickel WK, Desrosiers A, Guarino H, Muehlbach B, Acosta M. Computer-
assisted HIV prevention for youth with substance use disorders. Subst Use Misuse. 2011; 46(1):
46-56. [PubMed: 21190405]

Marsch LA, Guarino H, Acosta M, Aponte-Melendez Y, Cleland C, Grabinski M, Brady R, Edwards J.
Web-based behavioral treatment for substance use disorders as a partial replacement of standard
methadone maintenance treatment. J Subst Abuse Treat. 2014; 46:43-51. [PubMed: 24060350]

Ondersma SJ, Chase SK, Svikis DS, Schuster CR. Computer-based brief motivational intervention for
perinatal drug use. J Subst Abuse Treat. 2005; 28:305-312. [PubMed: 15925264]

Ondersma SJ, Svikis DS, Lam PK, Connors-Burge VS, Ledgerwood DM, Hopper JA. A randomized
trial of computer-delivered brief intervention and low-intensity contingency management for
smoking during pregnancy. Nicotine Tob Res. 2012; 14:351-360. [PubMed: 22157229]

Ondersma SJ, Svikis DS, Schuster CR. Computer-based brief intervention a randomized trial with
postpartum women. Am J Prev Med. 2007; 32:231-238. [PubMed: 17236741]

Petry NM, Peirce JM, Stitzer ML, Blaine J, Roll JM, Cohen A, Obert J, Killeen T, Saladin ME, Cowell
M, Kirby KC, Sterling R, Royer-Malvestuto C, Hamilton J, Booth RE, Macdonald M, Liebert M,
Rader L, Burns R, DiMaria J, Copersino M, Stabile PQ, Kolodner K, Li R. Effect of prize-based
incentives on outcomes in stimulant abusers in outpatient psychosocial treatment programs: A
National Drug Abuse Treatment Clinical Trials Network study. Arch Gen Psychiat. 2005;
62:1148-1156. [PubMed: 16203960]

Pollick SA, Beatty JR, Sokol RJ, Strickler RC, Chang G, Svikis DS, Tzilos GK, Ondersma SJ.
Acceptability of a Computerized Brief Intervention for Alcohol among Abstinent but at-Risk
Pregnant Women. Subst Abus. 201310.1080/08897077.2013.857631

Randall CL, Robert JS, DelBoca FK, Carroll KM, Connores GJ, Mattson ME. Telescoping of
landmark events associated with drinking: A gender comparison. J Studies Alcohol. 1999; 60:252—
260.

Rooke S, Copeland J, Norberg M, Hine D, McCambridge J. Effectiveness of a self-guided web-based
cannabis treatment program: randomized controlled trial. J Med Internet Res. 2013; 15(2):e26—
€26.10.2196/jmir.2256 [PubMed: 23470329]

Schinke S, Schwinn T. Gender-specific computer-based intervention for preventing drug abuse among
girls. Am J Drug Alcohol Abuse. 2005; 31(4):609-616. [PubMed: 16320437]

Schwartz RP, Gryczynski J, Mitchell SG, Gonzales A, Moseley A, Peterson TR, O'Grady KE.
Computerized v. In-person Brief Intervention for Drug Misuse: A Randomized Clinical Trial.
Addiction. 201410.1111/add.12502

Sobell M, Sobell LL, Bogardis J, Leo G, Skinner W. Problem drinkers' perceptions of whether
treatment goals should be self-selected or therapist-selected. Behav Ther. 1992; 23:43-52.

Steiner J, Woodall WG, Yeagley JA. The E-Chug: A randomized, controlled study of a web-based
binge drinking intervention with college freshman. Presented at the Society for Prevention
Research Annual Meeting. 2005

Stitzer ML, Petry NM, Peirce JM. Motivational incentives research in the National Drug Abuse
Treatment Clinical Trials Network. J Subst Abuse Treat. 2010; 38(S1):S61-69. [PubMed:
20307797]

Tiffany ST, Friedman L, Greenfield SF, Hasin DS, Jackson R. Beyond drug use: A systematic
consideration of other outcomes in evaluations of treatments for substance use disorders.
Addiction. 2012; 107(4):709-718. [PubMed: 21981638]

J Subst Abuse Treat. Author manuscript; available in PMC 2016 June 01.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Campbell et al.

Page 14

Tross S, Campbell ANC, Cohen LR, Calsyn D, Pavlicova M, Miele G, Hu MC, Haynes L, Nugent N,
Gan W, Hatch-Maillette M, Mandler R, McLaughlin P, El-Bassel N, Crits-Christoph P, Nunes EV.
Effectiveness of HIVV/STD sexual risk reduction groups for women in substance abuse treatment
programs: Results of a NIDA clinical trials network trial. J Acquir Immune Defic Syndr. 2008;
48(5):581. [PubMed: 18645513]

VanDeMark NR, Burrell NR, Lamendola WF, Hoich CA, Berg NP, Medina E. An exploratory study
of engagement in a technology-supported substance abuse intervention. Subst Abuse Treat Prev
Policy. 2010; 5:10. [PubMed: 20529338]

Weissman, MM. Social Adjustment Scale — Self Report. North Tonawanda, NY: Multi Health
Systems; 1999.

Weisman MM, Olfson M, Gameroff MJ, Feder A, Fuentes M. A comparison of three scales of
assessing social functioning in primary care. Am J Psychiatry. 2001; 158:460-466. [PubMed:
11229989]

White A, Kavanagh D, Stallman H, Klein B, Kay-Lambkin F, Proudfoot J, Drennan J, Connor J, Baker
A, Hines E, Young R. Online alcohol interventions: a systematic review. J Med Internet Res.
2010; 12:e62. [PubMed: 21169175]

J Subst Abuse Treat. Author manuscript; available in PMC 2016 June 01.



1duosnuepy Joyiny 1duosnuey Joyiny 1duosnuepy Joyiny

1duosnuepy Joyiny

Campbell et al.

J Subst Abuse Treat. Author manuscript; available in PMC 2016 June 01.

Page 15




1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Campbell et al.

Page 16

90 90
80 80
g70 £70 —— _
£ 2
260 %60 n _
< < /7 \ F ]
§°0 £50 gt " TE-w
£ LN £ »
8.40 > 540
a
20 20
10 10
9a 9b 10a 10b 11a 11b 12a 12b 9a 9b 10a 10b 11a 11b 12a 12b
Treatment Week Treatment Week
Men_Low (n=33-40) Men_Median (n=33-38)
== B== \NVomen_Low (n=14-19) == B= \NVomen_Median (n=18-23)
90
-a~r N - a
80 - 7
£70
£
%60 — -
Ed
<50 —
2
§40
£30
20
10
9a 9b 10a 10b 11a 11b 12a 12b
Treatment Week
Men_High (n=38-44)
«= B== \Vomen_High (n=19-21)
Figure 1.

1a — 1c Observed proportion of the Therapeutic Education System (TES) treatment arm
sample abstinent from drugs and alcohol during the final four weeks (weeks 9-12) of the 12-
week treatment phase (y-axis) as a function of gender (male vs. female) and low (<7.8;
Figure 1a), median (7.9-9.3; Figure 1b), and high (=9.4; Figure 1c) levels of TES
acceptability at week 8 (0-10 point scale). Time (x-axis) is presented in half-weeks (9a-12b)
to reflect the twice weekly urine drug screen results. Sample size ranges correspond to
available data at each half-week (9a-12b).
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Table 2

Generalized linear mixed effect final models of (A) abstinence in the last four weeks of treatment, (B)
proportion of participants retained in treatment at week 12, (C) mean Social Adjustment Scale scores at week
12, and (D) number of alcohol and drug craving days at week 12 for the prior 7 days, as a function of
treatment arm (Therapeutic Education System [TES] vs treatment-as-usual [TAU], gender (male vs female),
abstinence at study entry, age, and time (model A only); 3-way and 2-way interactions were tested between
treatment, abstinence at study entry, and gender and retained in the model if significant (p<.05).

Estimate SE  t-value
Model A: Abstinence in Final Four Weeks (n=468)
Time -0.008 0.021 -0.40
Treatment (TAU) -0.270 0.424 -0.64
Gender (men) 0.160 0.338 0.47
Abstinence at Study Entry -1.971 0452 436"
Age 0.019 0.015 1.28
Model B: Proportion Retained at Week 12 (n=506)
Treatment (TAU) -0.314 0.184 -1.71
Gender (men) 0.345 0.195 1.77
Abstinent at Study Entry 0504 0.192 262"
Age 0.012 0.009 1.42
Model C: Social Adjustment Scale Total Score (n=447)
Treatment (TAU) 0.020 0.039 0.52
Gender (men) -0.117 0.041 287"
Abstinent at Study Entry -0.016 0.039 -0.42
Age 0.003 0.002 1.88
Baseline Social Adjustment 0451 0.040 1138
Model D: Days of Craving (n=447)
Treatment (TAU) 0732 0273 268"
Gender (men) 0.163 0.200 0.82
Abstinent at Study Entry 0.171 0.275 0.62
Age -0.004 0.009 -0.40
Baseline Craving 0.252 0.035 714"
Treatment (TAU) x Abstinence at Study Entry -1.004 0378 265"

*p<.05,
**p<.01
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Generalized linear mixed effect final models of (A) abstinence in the last four weeks of treatment and (B)

proportion of participants retained in treatment at week 12, as a function of gender (male vs female),

acceptability at Week 8 (mean), abstinence at study entry, age, and time (model A only) among participants
randomized to the Therapeutic Education System (TES) treatment arm (n=255); 3-way and 2-way interactions

between gender, abstinence at study entry, and acceptability were tested and retained in the model if

significant (p<.05).

Estimate SE t-value
Model A: Abstinence in Final Four Weeks (n=207)
Time -0.041 0.031 -1.33
Gender (men) 7575 2898 261%"
Abstinent at Study Entry 1301 0475 274
Age 0.004 0.021 0.17
Acceptability (wk 8) 0.732 0282 259**
Gender (men) x Acceptability -0.876 0341 257"
Model B: Proportion Retained at Week 12 (n=209)
Gender (men) 0.464 0.307 151
Abstinent at Study Entry 0.400 0.297 1.35
Age 0.002 0.014 0.14
Acceptability (wk 8) 0.037 0.094 0.40
*
p<.05,
**p<.01
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