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Recent Internet Use and Associations with Clinical
Outcomes among Patients Entering Addiction
Treatment Involved in a Web-Delivered
Psychosocial Intervention Study
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ABSTRACT The acceptability and clinical impact of a web-based intervention among patients
entering addiction treatment who lack recent internet access are unclear. This secondary
analysis of a national multisite treatment study (NIDAClinical Trials Network-0044) assessed
for acceptability and clinical impact of a web-based psychosocial intervention among
participants enrolling in community-based, outpatient addiction treatment programs. Partic-
ipants were randomly assigned to 12weeks of aweb-based therapeutic education system (TES)
based on the community reinforcement approach plus contingency management versus
treatment as usual (TAU). Demographic and clinical characteristics, and treatment outcomes
were compared among participants with recent internet access in the 90 days preceding
enrollment (N= 374) and without internet access (N=133). Primary outcome variables
included (1) acceptability of TES (i.e., module completion; acceptability of web-based
intervention) and (2) clinical impact (i.e., self-reported abstinence confirmed by urine drug/
breath alcohol tests; retention measured as time to dropout). Internet use was common (74%)
and was more likely among younger (18–49 years old) participants and those who completed
high school (p G .001). Participants randomized to TES (n = 255) without baseline internet
access rated the acceptability of TES modules significantly higher than those with internet
access (t = 2.49, df = 218, p = .01). There was a near significant interaction between treatment,
baseline abstinence, and internet access on time to dropout (χ2(1) = 3.8089, p = .051). TESwas
associated with better retention among participants not abstinent at baseline who had internet
access (X2(1) = 6.69, p = .01). These findings demonstrate high acceptability of this web-based
intervention among participants that lacked recent internet access.

KEYWORDS Addiction, Health information technologies, Web-based treatment,
Disparities, Computer-assisted treatment, Substance use disorders

INTRODUCTION

People with substance use disorders experience pervasive health disparities. These
disparities can be intensified in the presence of other demographic (e.g., age, race) and
psychosocial (e.g., socioeconomic status, education) characteristics which create greater
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vulnerability.1 Barriers to the initiation of and retention in addiction treatment for
vulnerable populations stem from the shortage of specialty treatment programs and
perceived stigma by persons requiring treatment.2–4 Service delivery in public sector,
outpatient addiction treatment settings is further compromised by the need for
increased staffing, funding, and access to evidence-based behavioral interventions.5

Computer- and mobile-assisted web-based interventions are uniquely positioned to
deliver complex, evidence-based behavioral interventions for the treatment of substance
use disorders with high fidelity and minimal disruption to clinical work flow.6–9 Web-
based platforms streamline exposure to standardized behavior change and educational
content within and beyond traditional clinical settings at the convenience and privacy of
users.6,7,10 Web-based psychosocial interventions have demonstrated efficacy,11,12 and
most recently in a national multi-site trial, effectiveness of the Therapeutic Education
System (TES), grounded in the community reinforcement approach and including prize-
based motivational incentives.7

As barriers to internet use are strongly patterned by demographic (e.g., older age,
less education) and clinical (e.g., mental illness) characteristics, clarifying the
representativeness of individuals willing to participate in an intervention (i.e., reach)
is necessary.13–16 To date, evidence is lacking of actual reach for web-based
interventions due to limited real-world trials.16 Further, there is limited data
characterizing recent internet access among vulnerable populations seeking
community-based outpatient treatment for substance use disorders. Therefore, it is
not known if lack of recent internet access is associated with lower acceptability and
clinical impact of web-based psychosocial interventions.17,18

The National Drug Abuse Treatment (NIDA) Clinical Trials Network (CTN) is
comprised of a broad range of addiction treatment researchers and community-based
service providers. Findings from NIDA CTN multisite studies are uniquely positioned
to characterize reach and provide information on ways health systems may leverage
novel interventions to expand treatment capacity for vulnerable patient populations.
We conducted a secondary analysis of a national multisite web-based psychosocial
addiction treatment study to explore if lack of recent internet access and use was
associated with demographic and clinical characteristics. The analysis tested three
hypotheses: (1) the lack of recent internet access will be more prevalent among
vulnerable patient subgroups (i.e., not Caucasian, not employed, and less than a high
school education); (2) lack of recent internet access will be associatedwithmore years of
substance use and lower neurocognitive test scores; and (3) lack of recent internet access
will be associated with lower acceptability and less abstinence among participants
randomized to receive the web-based intervention.

METHODS

Study Design
Details pertaining to the study’s design, site selection, and site characteristics have
been reported previously.7,19 The study enrolled participants seeking treatment for
illicit substance or alcohol use disorders at 10 community-based, outpatient
addiction treatment programs in the USA between June 2010 and August 2011.
Programs offered a minimum of two therapeutic group or individual sessions per
week that lasted for at least 2 h.

Eligible participants were adults (18 years or older) within the first 30 days of
their current treatment episode who self-reported illicit substance use in the
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preceding 30 days, were proficient in English, and were planning to remain in the
treatment program for at least 3 months. Eligible participants (N = 507) were
randomized to treatment as usual (TAU) (n = 252) or to TAU plus the experimental
intervention Therapeutic Education System (TES) (n = 255), a web-based psychoso-
cial treatment that consisted of 62 interactive multimedia modules grounded in the
community reinforcement approach plus prize-based motivational incentives
contingent on abstinence and treatment participation.20 TES substituted for 2 h of
weekly group or individual counseling, but did not entirely replace TAU.

Modules were accessed via computers provided to clinical sites and remotely via
the internet at any desired location. Research staff assisted patients with setting up
usernames, passwords, access to the modules, and any other emerging technical
questions. During the 12-week treatment phase of the study, module completion and
negative urine or breath alcohol screens were rewarded with vouchers drawn from a
virtual Bfishbowl^ that included congratulatory messages and prizes ranging in value
from $1 to $20 and rarely $80–100.

Measures
Demographic characteristics included age, sex, race/ethnicity, education level,
insurance, and employment status. Clinical characteristics included the following:
(1) baseline abstinence based on urine drug and breath alcohol screens; (2) days of
substance use (drug/alcohol) in the 90 days preceding baseline assessment (timeline
follow-back method);21 (3) age of onset for first substance use; (4) primary
substance of abuse; (5) screening for psychiatric disorders including attention deficit
hyperactivity disorder (ADHD), posttraumatic stress disorder (PTSD), major
depressive disorder, and anxiety disorders (i.e., panic, social, and generalized
anxiety disorders);22 (6) psychological distress level (Brief Symptom Inventory-
18);23 (7) perception of physical health (EQ5D Quality of Life questionnaire);24 (8)
social functioning;25 (9) medical service utilization during the prior 90 days (i.e.,
doctor visits, emergency department visits, and hospital admissions); and (10)
cognitive function (i.e., working memory, immediate/delayed memory, logical
association of familiar concepts, and spatial recognition) (the MicroCog computer-
ized assessment of cognitive functioning).26 Internet access was assessed at baseline
and categorized as a binary variable, Bno internet access in the past 90 days^ and
Bany use in the past 90 days.^

Outcome variables included acceptability of web-based TES, abstinence in the last
4 weeks of the study, and treatment retention. Acceptability of the web-based
intervention was assessed in two ways: (1) number of modules completed during the
study period and (2) mean score (scale 0–10) across five indicators assessing how
useful, interesting, novel, easy to understand, and satisfying the intervention was
early in the treatment phase of the study (week 4). Abstinence was assessed using
self-reported drug and alcohol use collected using the timeline follow-back27 and
biological urine drug and breath alcohol screens for each of eight half-weeks
comprising the final month of treatment. Retention was defined as number of weeks
to dropout and measured based on the last face-to-face treatment visit (0–11).

Statistical Analysis
The sample was categorized into participants with internet access and without
internet access in the 90 days prior to baseline. Descriptive statistics consisted of
percentages, means, and standard deviations. The t test or χ2 test were used to
compare the differences in baseline demographic and clinical characteristics between
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participants with and without internet access. A p value smaller than 5 % was
considered statistically significant. Covariates found to be statistically significant in
bivariate analysis were subsequently included in multivariable analysis to determine
which variables accounted for the most variation in internet access.

Abstinence during the last 4 weeks of the treatment phase was analyzed using a
longitudinal logistic mixed effect model combined with GEE. The model included
the following variables: baseline internet access (yes/no), baseline abstinence (yes/
no), treatment assignment (TAU or TES), and time. Interaction between all four
variables was tested. Prior studies have demonstrated the importance of including
baseline abstinence as predictor of improved clinical outcomes.28,29 The correlation
between the repeated measurements within subject was modeled using the first-order
autoregressive correlation structure. Missing data (38 subjects were removed from
the analyses because they were missing all eight half-weeks of abstinence data) were
assumed missing at random. Site and subjects were treated as random effects.

Acceptability of the TES was analyzed only for subjects randomized to TES
(n = 230) using a mixed effect model with the following variables: baseline internet
access (yes/no) and baseline abstinence (yes/no). The interaction between the two
variables was also tested. Site was treated as a random effect. Retention in treatment
(time to dropout) was graphically represented using Kaplan-Meier survival curves
and analyzed using Cox proportional hazards model. The model included the
following variables: baseline internet access (yes/no), baseline abstinence, and
treatment assignment (TAU or TES). Interactions between all three variables were
tested. Interaction terms were omitted from the final model if the corresponding p
value was larger than 5 %. All relevant hypothesis tests were performed as two
sided. All analyses were conducted using SAS version 9.3.

RESULTS

Demographic Characteristics and Internet Access
Of 507 randomized participants, 26 % (133/507) reported no internet access in the
90 days prior to baseline. Overall, there were significant differences between the
internet access subgroups by race/ethnicity (X2(3) = 22.44, p G .001), age (X2(2) =
39.67, p G .001), and education (X2(1) = 25.28, p G .001) (see Table 1). Compared to
White respondents, Black (odds ratio [OR] = 0.31, p G .001), Hispanic/Latino (OR =
0.49, p G .001), and BOther^/multi-racial (OR = 0.51, p = .03) participants were
more likely to report lack of internet access. Younger participants (18–29 years old)
were significantly more likely to report internet access compared to respondents
aged 50 years and older (OR = 7.53, p G .001). Respondents that completed high
school were significantly more likely to have access to the internet versus
participants that had not graduated from high school (OR = 3.00, p G .001). There
were no significant associations between lack of internet access and sex, employment
status, and health insurance access.

Clinical Characteristics and Internet Access
Table 2 presents associations between baseline clinical features of the randomized
sample and internet access (N = 507). Participants with no internet access were more
likely to have a higher age of onset of substance dependence (OR = 0.96, p = .002).
There were no significant associations between having internet access and baseline
abstinence, days of drug and alcohol use in the preceding 90 days, primary
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substance of use, and other psychiatric and medical health measures (i.e., depression
and/or psychological distress, physical health, and social functioning). There were
significant associations between internet access and cognitive functioning, whereby
participants without internet access demonstrated greater impairment on the
following domains: (1) (numbers forward) (OR = 0.50, p = .01); (2) delayed memory
(wordlist 2 total score) (OR = 0.54, p = .03); and (3) logical association of familiar
concepts (analogies) (OR = 0.61, p = .02). In the multivariable model, which
included all variables statistically significant at the bivariate level, only age
(X2(2) = 28.80, p G .001) and education (X2(1) = 17.21, p G .001) remained signifi-
cantly associated with having internet access (see Table 3). Having internet access
was associated with younger age and having a high school education or greater.

Internet Access, Module Completion, and TES Acceptability
Among TES participants (n = 255), the interaction of baseline abstinence and having
internet access on TES module completion was not significant (F(1, 242) = 2.09,
p = .15). In the final model, the number of completed TES modules was significantly
higher among participants abstinent at baseline (t(243) = 3.19, p = .01); however,
baseline internet access was not significantly associated with module completion

TABLE 1 Baseline demographic characteristics among participants with and without internet
access in the 90 days prior to study entry (N = 507)

Demographic
characteristics

No internet access,
n= 133 (26.23 %)

Internet access,
n = 374 (73.77 %) Test statistic p value

N (%) X2 or OR (95 % CI)

N (%) X2 or OR (95 % CI)
Age X2(2) = 39.67 G.0001
50+ years old (REFa) 25 (18.80 %) 33 (8.82 %)
30–49 years old 91 (68.42 %) 172 (45.99 %) 1.43 (0.80–2.55) .2238
18–29 years old 17 (12.78 %) 169 (45.19 %) 7.53 (3.67–15.48) G.0001

Race/ethnicity X2(3) = 22.44 G.0001
White (REF) 48 (36.09 %) 219 (58.56 %)
Black 46 (34.59 %) 66 (17.65 %) 0.31 (0.19–0.51) G.0001
Hispanic/Latino 17 (12.78 %) 38 (10.16 %) 0.49 (0.26–0.94) G.0001
Other/multi-racial 22 (16.54 %) 51 (13.64 %) 0.51 (0.28–0.92) .0319

Sex
Male (REF) 85 (64.39 %) 229 (61.23 %)
Female 47 (35.61 %) 145 (38.77 %) 1.15 (0.76–1.73) .5197

Education (%)
GHigh school (REF) 52 (39.10 %) 66 (17.65 %)
≥High school 81 (60.90 %) 298 (82.35 %) 3.00 (1.93–4.64) G.0001

Employment (%) X2(3) = 4.33 .2279
Unemployed (REF) 45 (33.83 %) 99 (26.47 %)
Part-time 27 (20.30 %) 90 (24.06 %) 1.96 (0.87–4.41)
Employed 47 (35.34 %) 156 (41.71 %) 1.95 (1.00–3.82)
Other 14 (10.53 %) 29 (7.75 %) 0.75 (0.27–2.06)

Insurance (%)
Uninsured (REF) 32 (24.06 %) 85 (25.47 %)
Insured 101 (75.94 %) 278 (74.53 %) 0.93 (0.59–1.47) .7477

BREF^ is the reference condition relative to OR and corresponding 95 % confidence interval for other
categories
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(t(243) = 0.86, p = .39). In terms of where participants completed TES modules
(onsite or offsite), those without internet access were less likely to complete any
modules offsite (24.62 %) compared to participants with internet access (44.62 %)
(OR = 2.47, CI 1.31–4.65, p = .01). Participants without internet access on average
completed 3.68 modules (SD = 11.47) offsite compared to an average of 12.23
modules (SD = 21.29) offsite among participants with internet access.

Among TES participants, there was no significant interaction between baseline
abstinence and internet access on the outcome of TES acceptability at week 4
(F(1,217) = 0.91, p = .34), assessed via five indicators and scored from 0 to 10. In the
final model, baseline internet access was significantly associated with TES

TABLE 2 Baseline clinical characteristics among participants with and without internet access
in the 90 days prior to study entry (N = 507)

Clinical characteristics
No internet
access, n= 133

Internet access,
n = 374

X2(df) and odds
ratio (95 % CI) p value

Mean (SD) or N (%)

Baseline drug/alcohol
abstinence

71 (53.38 %) 204 (54.55 %) 1.05 (0.71–1.56) .8171

Days of substance use (90 days) 44.08 (27.46) 44.81 (26.99) 1.00 (0.99–1.01) .7909
Ever substance dependence 121 (90.98 %) 342 (91.44 %) 1.06 (0.53–2.12) .8697
Age of onset (dependence)a, b 24.31 (10.12) 21.50 (7.72) 0.96 (0.94–0.99) .0022
Primary substance X2(5) = 9.14 .1036
Opioids (REF) 25 (18.80 %) 83 (22.19 %)
Alcohol 28 (21.05 %) 76 (20.32 %) 0.82 (0.44–1.52)
Cocaine 37 (27.82 %) 65 (17.38 %) 0.53 (0.29–0.97)
Other stimulants 19 (14.29 %) 50 (13.37 %) 0.79 (0.40–1.58)
Marijuana 23 (17.29 %) 91 (24.33 %) 1.19 (0.63–2.26)
Other 1 (0.75 %) 9 (2.41 %) 2.71 (0.33–22.42)

Current positive major
depression disorder screen

33 (24.81 %) 73 (19.52 %) 0.74 (0.46–1.18) .1983

Current positive PTSD screen 32 (24.24 %) 73 (20.00 %) 0.78 (0.49–1.25) .3069
Current positive anxiety
disorder screen

72 (54.14 %) 176 (47.06 %) 0.75 (0.51–1.12) .1614

Current positive ADHD screen 38 (28.57 %) 87 (23.26 %) 0.76 (0.49–1.18) .2232
Brief symptom inventory total 14.62 (14.03) 13.13 (11.98) 0.99 (0.98–1.01) .2402
Physical health (0–100) 73.29 (20.65) 72.78 (19.32) 1.00 (0.99–1.02) .7990
Social adjustment scale total 2.25 (0.55) 2.15 (0.47) 0.69 (0.46–1.02) .0603
MicroCog subtest scaled scores (% impaired)
Numbers forward avg 37 (27.82 %) 60 (16.04 %) 0.50 (0.31–0.79) .0034
Numbers reversed 43 (32.33 %) 91 (24.33 %) 0.67 (0.44–1.04) .0733
Wordlist 1 58 (43.94 %) 133 (35.56 %) 0.70 (0.47–1.05) .0885
Wordlist 2 25 (18.94 %) 42 (11.23 %) 0.54 (0.32–0.93) .0261
Analogies avg 78 (58.65 %) 173 (46.46 %) 0.61 (0.41–0.91) .0145
Object match A 24 (18.05 %) 72 (19.46 %) 1.10 (0.66–1.83) .7219
Object match B 41 (31.06 %) 107 (28.92 %) 0.90 (0.59–1.39) .6432
Clocks 3 (2.26 %) 12 (3.21 %) 1.44 (0.40–5.17) .5797

BREF^ is the reference condition relative to OR and corresponding 95 % confidence interval for other
categories

an= 44 participants excluded who were not dependent on a substance (12 no internet, 32 internet)
bOdds of internet access and age of dependence was assessed per year of greater age
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acceptability; participants without baseline internet access rated the acceptability of
TES modules at week 4 significantly higher than those with internet access (t = 2.49,
df = 218, p = .01). Average acceptability at week 4 was 8.69 (SD = 1.20) for
participants without internet access (n = 60) compared to 8.06 (SD = 168) for
participants with internet access (n = 170).

Internet Access and Clinical Outcomes
Abstinence (in the last 4 weeks of the treatment phase) was tested as a function of
baseline internet access, treatment assignment (TES vs TAU), baseline abstinence,
and time (N = 507). The interaction of treatment assignment, baseline abstinence,
baseline internet access, and time was not significant (F(1, 2443) = 3.16, p = .08) and
neither were any lower level interactions. In the final model, internet access was not
significantly associated with abstinence (F(1,2450) = 0.06, p = .81), while main
effects of baseline abstinence (F(1,2450) = 58.49, p G .001) and treatment assignment
(F(1,2450) = 6.59, p = .01) were significant. Baseline abstinence was associated with
abstinence in the last 4 weeks of treatment, as was assignment to the TES arm.

Retention, measured by weeks to dropout, was analyzed using a Cox proportional
hazard model. The three-way interaction among baseline internet access, treatment
assignment, and baseline abstinence was borderline significant (X2(1) = 3.8089,
p = .051). TES was superior to TAU only among participants not abstinent at baseline
and who had internet access (n = 170) (X2(1) = 6.69, p = .01). There was no difference
by internet access for those participants in TES who entered the study abstinent (n =
275) (X2(1) = 0.04, p = .84). Figure 1a, b further illustrates retention outcomes among
the TES group (n = 255) by abstinence at baseline and internet access.

TABLE 3 Logistic regression on internet access of selected baseline clinical and demographic
characteristics (N = 507)

Variablesª
Adjusted odds ratio
(95 % CI) Test statistic p value

Ageb X2(2) = 28.80 G.0001
50+ years old (REF) (n = 58)
30–49 years old (n= 263) 1.66 (0.88–3.14) .1214
18–29 years old (n= 186) 7.24 (3.22–16.26) .0001

Race/ethnicity X2(3) = 7.38 .0607
White (REF) (n= 267)
Black (n= 112) 0.49 (0.28–0.84)
Hispanic/Latino (n= 55) 0.64 (0.31–1.33)
Other/multi-racial (n= 73) 0.57 (0.29–1.11)

Education
GHigh school (REF) (n = 118)
≥High school (n= 379) 2.87 (1.74–4.71) G.0001

Age of onset (dependence) (N = 507) 0.99 (0.97–1.02) .6360
MicroCog (% impaired) (N = 507)

Numbers forward avg total score 0.69 (0.40–1.17) .1684
Wordlist 2 total score 0.65 (0.36–1.19) .1619
Analogies avg total score 0.95 (0.60–1.52) .8299

BREF^ is the reference condition relative to OR and corresponding 95 % confidence interval for other
categories

ªVariables statistically significant in bivariate analysis (p G .05) were included (see Tables 1 and 2)
bOdds of internet access and age of dependence was assessed per year of greater age
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DISCUSSION

This study explores the association between internet access and demographic and
clinical outcomes among a national multi-site sample of patients entering
community-based, outpatient addiction treatment. Overall, the data are encouraging
for the potential to use technology-based interventions among diverse outpatient
addiction treatment populations. Rates of internet access (in the 90 days prior to
enrollment) (74 %) were similar to the general population (79 %).30 Further, there
was high acceptability of the web-based intervention especially among participants
reporting no recent internet access.15 Findings also suggest that a lack of recent
internet access was not associated with abstinence or retention outcomes.

Demographic Characteristics
The results partially support our hypothesis that demographic features associated
with lack of internet access in national surveys (e.g., older age and less education)
extend to this sample.15,17 The design and deployment of web-based psycho-social
interventions for older adults is especially important as the demand for addiction
treatment for this subgroup is anticipated to increase by 50 % between 2000 and
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FIG. 1 Kaplan-Meier plot of time to treatment program dropout for TES participants among
baseline abstinent (n = 136 (a)) and non-abstinent (n = 119 (b)) participants with and without
internet access.
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2020.31 Cost and complexity of utilizing the internet are barriers to use among older
adults.32 Nonetheless, most older patients prefer to receive specialized computer or
mobile device training (77 %) and have demonstrated rates of engagement with
web- and computer-based interventions comparable to younger populations.33,34

Adults with substance use disorders who have lower levels of education have been
shown to have poorer treatment outcomes and may be at particular risk for similar
outcomes using web-based interventions.1,4 Prior studies have reported that while
most web-related content is written at the 10th grade level or higher, the average
American reads at an 8th grade level or less, and this has been associated with a
poorer understanding of web-based health information.15,35 In this study, research
support staff assisted patients during their initial use of the web-based TES
intervention. In addition, modules used precision learning strategies that required
participants to complete quiz items correctly in order to proceed to subsequent
modules. Additional design strategies that may increase use or acceptability include
the use of redundancy with pertinent intervention content, table of contents and
navigation bars, graphic images that complement text content, and prompts that
clarify erroneous responses.13 Additional studies are required to assess retention and
use of a web-based TES content among low-literate adults with substance use
disorders.

We anticipated lower rates of internet use among unemployed, non-Caucasian,
and uninsured participants based on potential structural barriers,2,17,18; however,
none of these findings bore out in this analysis. These results may be attributed to
the increasing popularity of smartphone ownership among lower income popula-
tions.36 While non-Caucasian and lower income status populations may lack access
to home desktop computers or broadband internet connections, smartphones are
expanding internet access among vulnerable populations.36,37 Nationally, more
American adults now access the internet via mobile browsers and smartphone
applications (55 %) compared to computer-based web-browsing.28

These encouraging trends prioritize the study of web-based interventions to
address fragmented care delivery for vulnerable populations with substance use
disorders.16 In particular, tailoring behavior change intervention content with regard
to demographic characteristics has demonstrated improved clinical outcomes in
print communication and should be assessed further in computer-assisted, web-
based psychosocial interventions.29

Clinical Characteristics
We found greater cognitive impairment on several MicroCog scales associated with
reduced internet access. Reduced cognitive functioning among patients entering
addiction treatment negatively impacts retention.26 However, promising findings by
Acosta et al. indicate that a web-based TES intervention may mitigate negative
treatment outcomes attributed to reduced cognitive functioning clients enrolled in
methadone maintenance treatment.10 Similarly, computer-assisted cognitive rehabil-
itation interventions have improved treatment outcomes for adults with cognitive
dysfunction secondary to alcohol use.38

Internet access did not differ by primary substance of use, baseline drug
abstinence versus non-abstinence, recent days of drug and/or alcohol use, or by
psychiatric or medical health measures. Specialty treatment settings are in a unique
position to expand capacity by leveraging web-based interventions for patients
presenting with a range of substance use and psychiatric disorders.39
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Internet Access, TES Acceptability, and Clinical Impact
Participants without internet access, compared to those with internet access, rated
the TES modules significantly higher at week 4 of treatment. Individuals without
internet access may be less familiar with more appealing website designs while
regular internet users may have found the modules outdated or less esthetically
engaging.

Non-abstinent participants with internet access randomized to the TES interven-
tions showed significantly greater retention compared to participants without
internet access. A lack of internet access in the preceding 90 days among participants
actively using drugs and alcohol may be attributed to lower cognitive functioning,
competing time demands (including trying to secure funds to obtain drugs, use
drugs, and recover from its effects), extended periods in controlled settings prior to
study enrollment, or limited social support which may have precluded patients’
access to the internet. Therefore, extending periods of intensive web-based TES
training, easing access to computers within the clinic to complete modules, and
accessing to clinic staff that may assist clients with questions pertaining to the TES
may enhance engagement with web-based interventions and drive improved clinical
outcomes.40 Given the borderline significance (p = .051) of the overall interaction,
however, additional research is needed to replicate and better understand this
finding.

Limitations
Study strengths include a large, diverse population with uniform access to care, and
detailed real-world assessments following use of a web-based psychosocial
intervention. However, several limitations must be noted. First, results may not
generalize to opioid treatment programs, inpatient detoxification settings, and long-
term rehabilitation programs. Second, internet access was defined as Bany use in the
past 90 days.^ This is a broad definition that may have incorrectly categorized
individuals that regularly accessed the internet, but for various circumstances such
as incarceration or homelessness had been unable to do so in the recent past. A more
nuanced assessment of internet use, including how the internet is accessed (e.g.,
desktop computer, tablet devices, mobile phones) and frequency of use, would have
also been useful. However, we felt it was beyond the scope of the current analysis,
since we wanted to characterize variables associated with lack of recent internet
access as well as the acceptability and clinical impact of the web-based intervention
among this subgroup. Lastly, the increased uptake of smartphones, tablet devices,
and other devices among vulnerable populations since the study was performed may
underestimate the current rates of internet access. This may be particularly relevant
given that those participants who lacked internet access in the 90 days prior to
enrollment were more likely to rate the acceptability of the TES modules highly.

CONCLUSION

Expanding the capacity of publicly funded community-based addiction treatment
programs with acceptable evidence-based health information technologies is
imperative. The suitability of providing access and training to web-based interven-
tions within clinics may mitigate barriers to access among vulnerable populations
lacking remote internet access. Studies must also assess patient-, clinician-, and
administrator-level factors that may facilitate the integration of web-based
interventions as a part of routine care. Lastly, computer- versus mobile-assisted
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web-based module access patterns and preferences must be further evaluated among
vulnerable patient populations. Leveraging the increasing popularity of smartphone
ownership among lower-income and non-Caucasian patient populations may
expand access to psychosocial interventions and drive improved treatment
outcomes.
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