An exploratory study of engagement in a
technology-supported substance abuse
intervention
Nancy R VanDeMark*1, Nicole R Burrell2, Walter F LaMendola1, Catherine A Hoich3, Nicole P Berg2 and
Eugene Medina3
* Correspondence: nancy.vandemark@du.edu
1Graduate School of Social Work, University of Denver, 2148 South High Street, Denver, CO 80208, USA
Full list of author information is available at the end of the article
©2010 VanDeMark et al; licensee BioMed Central Ltd. This is an Open Access article distributed
under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Abstract
Background: The continuing gap between the number of people requiring treatment for substance use disorders and
those receiving treatment suggests the need to develop new approaches to service delivery. Meanwhile, the use of
technology to provide counseling and support in the substance abuse field is exploding. Despite the increase in the
use of technology in treatment, little is known about the impact of technology-supported interventions on access to
services for substance use disorders. The E-TREAT intervention brings together the evidence-based practice of
Motivational Interviewing and theories of Persuasive Technology to sustain clients' motivation to change substance
use behaviors, provide support for change, and facilitate continuity across treatment settings.
Methods: This study used descriptive statistics, tests of statistical significance, and logistic regression to explore the
characteristics and perceptions of the first 157 people who agreed to participate in E-TREAT and the predictors of
their active engagement in E-TREAT services. In addition, responses to open-ended questions about the participants'
experiences with the intervention were analyzed.
Results: The data reveal that clients who engaged in E-TREAT were more likely than those who did not engage to
be female, have children and report a positive relationship with their recovery coach, and were less likely to have
completed treatment for a substance use disorder in the past. A majority of people engaging in E-TREAT reported
that it was helpful to talk with others with similar problems and that the program assisted them in developing a sense
of community.
Conclusions: The authors conclude that technology-assisted interventions hold promise in expanding access to
treatment for substance use disorders especially for women and parents. Further, the characteristics of the
relationship with a coach or helper may be critical to engagement in technology-supported interventions. Additional
investigation into ways technology may be useful to enhance treatment access for certain subgroups is needed.

Background
Nationally, the demand for substance use disorder
treatment in publicly funded systems far exceeds the
available capacity. In 2008, over 20 million people who
needed treatment for alcohol or illicit drug abuse or
dependence were unable to access this needed service [1].
As a result of this gap between treatment demand and
capacity, providers often establish waiting lists. Moreover,
the motivation of people in need of substance use disorder

treatment often fluctuates, resulting in lack of initiation of
treatment and dropouts early in treatment.
Motivational Interviewing [2,3] has demonstrated
effectiveness in improving engagement and retention in
substance use disorder treatment by tailoring interventions
to each individual client's readiness to change.
Nevertheless, motivational interviewing relies on
individualized, face-to-face interactions that are often
neither economically nor geographically sustainable. With
similar aims to Motivational Interviewing, Persuasive
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Technology combines intentional persuasion practices
with computing technology to motivate and assist people
in changing a target behavior [4], suggesting that computer
applications may be useful to assist in increasing
motivation to change substance use.
Over the past decade, the use of online counseling to
address a variety of behavioral health problems has surged.
Specifically, in the area of substance use disorder
treatment, technology-assisted programs have shown
potential to enhance treatment engagement and retention
among pregnant cocaine abusers [5,6], disaster survivors
with mental health and substance use disorders [7], and
problem drinkers [8-11]. Researchers have proposed that
computer- and internet-based interventions have potential
to close the gap between treatment need and capacity by
reaching populations that have not traditionally
participated in treatment [12,13] and improving overall
treatment outcomes [14]. Findings from these studies
suggest that technology-assisted treatment for substance
use disorders may aid populations with significant barriers
in accessing treatment, such as parents, people who are
employed, and older individuals, to seek help for their
substance-related problems [15,16]. E-TREAT, a
technology-assisted intervention for individuals seeking
treatment for substance use disorders, uses interactive
web-based technology to tailor responses to individual
client readiness to change with the aim of improving
treatment engagement and retention.
Tailored health interventions have been shown to be
effective in engaging individuals and improving their
healthy behavior [17]. In health interventions, tailoring has
been defined as a manner of gathering and appraising
information from an individual related to a behavior and
creating an individualized response intended to meet that
person's needs [18]. The use of technology to accomplish
tailoring has grown over the past decade or more [19,20],
though research on internet-based interventions is just
emerging [21].
E-counseling and support for substance abuse Over the past

decade, online counseling to address problems such as
smoking, depression, and anxiety disorders has increased.
In a meta-analysis comparing web-based behavioral
change interventions to non-web interventions from 1996
to 2003, Wantland et al. [22] reported an elevenfold
increase in MEDLINE citations for "Web based
therapies." Recently, Lustria et al. [20] identified 503
"Web based" health intervention studies as potentially
relevant for their meta-analysis, but of those found, only
thirty "...clearly reported using computer-assisted methods
for assessment and message tailoring" (p. 158). Portnoy et
al. [21] included 75 randomized controlled trials from
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1988 to 2007 in their meta-analysis of computer delivered
interventions for health promotion and behavioral risk
reduction. Unlike Lustria's, Portnoy's study did not use
internet delivery as a selection criteria for inclusion.
More recently in the area of substance use disorder
treatment, there is a growing interest in the use of webbased programs to enhance treatment engagement and
retention and to improve treatment outcomes [5-8, 14, 16].
In a study of pregnant cocaine abusers, those who used
online services three or more times per week were found
to be two to three times more likely to participate in selfcare activities and treatment than clients assigned to the
usual face-to-face support [6]. In a separate study, 87% of
clients offered online services with therapeutic email
participated in the program, and use of these services was
positively associated with treatment retention [5].
Moreover, effect size comparisons showed significant
improvement in outcomes for those using the web-based
interventions to achieve specified knowledge and behavior
change. Further, in a study of e-therapy for behavioral
health using brief motivational interviewing and
enhancement strategies, Ruggiero et al. [7] concluded that
brief interventions can be used successfully in addition to
traditional care, and these interventions have the potential
to increase participation among those who may not
otherwise seek care. Other researchers have suggested that
the use of computer tools in conjunction with treatment of
substance use disorders may be a cost-effective strategy for
increasing the accessibility of services, particularly with
problem drinkers [8,10,23]. King and colleagues [16]
found that the use of groups delivered using
videoconferencing technology in conjunction with
outpatient methadone treatment rivaled face-to-face
groups in terms of outcomes, and all of the clients
randomly assigned to videoconferencing reported a
preference
for
continuing
treatment
through
videoconferencing. The participants cited convenience and
privacy as the driving factors in their preference for the
videoconferencing condition.
In addition to improving treatment engagement and
retention, there is some evidence that computer-supported
interventions have the potential to improve treatment
outcomes. Carroll and colleagues [14] found that the use
of a computerized cognitive behavioral program in
conjunction with usual outpatient treatment for substance
dependence was associated with longer periods of
abstinence from drug use following treatment. Thus, the
emerging evidence suggests that the use of technology
supported treatment interventions presents an important
opportunity to enhance access, engagement, retention, and
outcomes related to substance use disorder treatment.
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Motivational Interviewing

Based in the "Transtheoretical" model known as Stages of
Change [2,24], Motivational Interviewing is a clientcentered counseling approach used to enhance readiness to
change by reducing ambivalence. Counselors match
treatment strategies with the client's degree of readiness to
change. In early stages, the counselor acts as a coach to
enhance motivation to change; in later stages, the
counselor acts to sustain motivation and links the client
with the resources and skills needed to make and sustain
behavioral changes [24,25]. Motivational Interviewing is
an evidence-based approach to treatment that has been
demonstrated to yield positive substance use outcomes as
well as to be effective in enhancing substance use disorder
treatment engagement, retention, and adherence [2,3,2630].
Persuasive Technology

As with Motivational Interviewing, Persuasive
Technology has the "'explicit purpose' to change human
attitudes and behavior"[31]. Fogg [4] has developed a
useful typology that describes the use of persuasion with
computing technology capabilities. Fogg identifies three
categories of use in his typology. The three categories are
tool, medium, and social actor. Computing technologies
are a persuasive tool when they make a target behavior
easier to do, lead people through a process, or perform
calculations or measurements that motivate people.
Computing technologies are used as a persuasive medium
when they allow people to examine cause-and-effect
relationships, provide people with motivational vicarious
experiences, or assist people with the rehearsal of a
behavior. Computing technologies are used as a persuasive
social actor when they reward people with positive
feedback, assist people with modeling a target behavior, or
provide people with social support [4].
Research indicating that technology-mediated social
support groups can foster commitment is relatively recent
[32] but builds on social science investigations that date
back more than three decades [33]. In the 1970 s, Short et
al. [33] conducted empirical investigations of their theory
that communication could convey an "awareness" of the
other person - a phenomenon they named social presence
(p.76). The ensuing stream of research has variously
focused on social presence as 1) being there, with others,
together; 2) being involved and known; and 3) being
immediately engaged in activities [34]. Later studies have
found that qualities of social presence, such as the
perceived "immediacy" of the group leader, were highly
related to satisfaction with services, feelings of
connectedness, and perceived motivation [35,36]. Social
presence and immediacy are important components of
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engagement and adherence that need examination in
persuasive technology investigations.
Projects using persuasive technology approaches have
begun to demonstrate that they support evidence-based,
theoretically driven development of therapeutic human
service interventions [37]. Hester and Miller [8] found
empirical evidence that computer-based tools addressing
alcohol abuse supported increased motivation and reduced
harm related to substance use. They suggested further that
the key to the effectiveness of those tools might be their
personalized feedback, or the degree to which the program
is tailored to individuals [38]. Thus, persuasive
technologies and motivational interviewing have the
common aim of personalizing messages with the goal of
changing behavior.
E-TREAT Approach

Blending the principles of Motivational Interviewing and
persuasive technologies, the E-TREAT intervention was
designed to sustain motivation to change in individuals
with substance use disorders who were waiting for
treatment or in transition between treatment services.
Specifically, the goals of the intervention are to provide the
information, support, and encouragement needed to sustain
motivation during the time that an individual is waiting to
enter treatment and during transitions from one level of care
to another. Although the goal of the intervention is to
bolster engagement in ongoing treatment rather than
replace treatment, it is expected that some individuals will
choose not to enter treatment for a variety of reasons,
including continued ambivalence about recovery and
remission of symptoms without treatment.
Based on Alemi et al.'s [5] suggestion that clients be
provided with the option of having face-to-face contact
with a clinician, E-TREAT includes recovery coaches to
conduct the initial face-to face assessment, assist clients in
orientation to the computer resources, and orchestrate
access to the variety of electronic resources available
through the E-TREAT intervention. Recovery coaches,
receiving supervision in Motivational Interviewing,
provide personalized coaching and support, individualized
feedback, and tailored motivational messages to clients
using a range of technologies, including telephone, text
messages, e-mail, and web-based communication.
Individualized messages offer worksheets, internet
resources, and suggestions about sustaining recovery
efforts, such as exploring ambivalence about entering
treatment, averting destructive communication patterns,
and eliciting self-motivational statements.
The recovery coaches have access to a variety of tools.
They assist each client in establishing a personalized home
page reflecting the client's recovery-related and other
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interests. They initiate electronic reminders and facilitate
group discussions via web and telephone conferencing.
Group discussions cover a range of topics: exploring
ambivalence about treatment and recovery, preparing for
treatment, acquiring benefits, and developing healthy
support systems. The Change Gauge, a web-based
assessment tool, allows clients to assess their readiness to
change their substance use behaviors using the University
of Rhode Island Change Assessment [39] and provides
information and suggested interventions based on their
stage of readiness to change. For example, an individual in
a pre-contemplative stage of change is provided with
exercises to assist in examining the pros and cons of
continued use, while an individual in a maintenance stage
is provided with links to online recovery support resources.
As a result, recovery coaches are able to tailor their
communications to the client's readiness for change.
Although clients can continue to use E-TREAT resources
throughout treatment, the E-TREAT intervention is
expected to assist during a period ranging from four to
twelve weeks while the individual is waiting to enter a
treatment program or during transitions between treatment
settings. Clients are discharged from the E-TREAT
intervention when they complete all treatment within the
parent treatment center.
This exploratory study describes characteristics of the
first 157 people seeking treatment for substance use
disorders who were enrolled in the E-TREAT intervention,
and examines the characteristics that predict their active
engagement in the E-TREAT intervention. It further
presents the participants' perceptions of the strengths and
weaknesses of the intervention.

Methods
Intervention setting

E-TREAT is delivered through a large multimodality
treatment center serving metropolitan Denver, Colorado
since 1975. E-TREAT is part of a larger continuum of
substance use disorder treatment services that includes
social model detoxification, as well as short-term intensive
residential, transitional residential, and intensive and nonintensive outpatient services. The organization receives
funding from a wide variety of private and public sources,
and provides detoxification and treatment services to
individuals who are referred by a range of sources,
including self-referrals, family members, insurance
companies, probation and parole officers, child welfare
agencies, hospitals, community service agencies, homeless
shelters, and twelve-step programs.
Of the adults entering residential or outpatient treatment
(excluding those receiving detoxification only) within the
organization in 2008, 62% were male; the average age of
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the clients was 33 years, with a range from 18 to 78 years.
Fifty-four percent of the clients reported alcohol as their
primary drug, with 16% reporting crack or cocaine, 14%
reporting marijuana, 12% reporting methamphetamines or
amphetamines, and the remaining 4% reporting other
substances as their drug of choice.
Those served were predominately White, non-Hispanic
(59%); 22% identified themselves as Hispanic, 12%
identified themselves as Black or African American, 4%
reported as other non-Hispanic, 2% reported as American
Indian, and 1% identified with another race or ethnic
group.
Procedures

Clients who were determined by the agency's screening
and intake department to be eligible for residential or
outpatient treatment for substance use disorders within the
parent organization and those transitioning from
residential to outpatient treatment were screened for
eligibility for E-TREAT. E-TREAT eligibility criteria
were: (1) meet diagnostic criteria for substance abuse or
dependence, (2) be over the age of 18, (3) be scheduled for
residential or outpatient services, and (4) be willing to
participate in an electronic treatment intervention designed
to supplement traditional treatment.
Basic information about the E-TREAT clinical and
research protocol was provided to eligible clients; if a
client expressed interest, the intake department offered to
transfer the call to an E-TREAT recovery coach who
answered additional questions and scheduled a face-toface meeting. If the client expressed an interest but chose
not to speak to a recovery coach immediately (or a
recovery coach was not available to take the call), the
intake department informed the client that an E-TREAT
recovery coach would contact him or her at a later time.
Clients in the agency's residential programs who would
soon be transitioning into outpatient programs also were
recruited. The recovery coaches attended the intensive
residential group meetings monthly and presented
information about E-TREAT. Residential clients who
expressed interest in E-TREAT and met the eligibility
criteria were enrolled. Of the 882 clients who were
available to be screened by intake staff or recovery coaches
for ETREAT eligibility, 157 were eligible and agreed to
participate in the program and study, 78 were determined
to be ineligible, 427 declined referral for eligibility
screening or, once screened, declined to participate in
either the program or study, and 220 could not be contacted
for screening.
At the face-to-face meeting, the recovery coach reviewed
the treatment consent form and the evaluator secured
informed consent to participate in the evaluation of E-
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TREAT. If the client consented to participate in ETREAT,
the recovery coach conducted a short clinical assessment
and assisted the client in accessing the ETREAT resources
by logging on to the E-TREAT website and creating a
password. A research assistant collected baseline
evaluation data that included demographic characteristics,
alcohol and drug use information, and a motivational
assessment. Follow-up interviews were conducted at three
months after baseline in the project to assess changes in
outcomes and perceptions of the effectiveness of the
program. Western Institutional Review Board approved the
procedures, and continues to oversee human research
protections associated with the study.
Measures
Substance use and related problems

In response to the Government Performance and Results
Act (GPRA), the Center for Substance Abuse Treatment
developed an instrument to collect information on
substance use and related problems among grantee
programs. Administration of this instrument, which is
required by the funding agency [40], took place at baseline
and 3 months following baseline. The domains covered in
this instrument include alcohol and drug use and
consequences, family and living conditions, employment
and income, involvement in the criminal justice system,
and physical and mental health. Although not validated
itself, the GPRA measure comprises items from measures
with established reliability and validity and is widely used
for data collection in publicly funded substance abuse
treatment settings.
Motivation for treatment

The Treatment Motivation Questionnaire (TMQ) [41] was
administered during the baseline interview to assess
participants' reasons for entering treatment. This 25-item
questionnaire has been used with adults with alcohol and
drug dependence and mental health problems to assess
motivation to enter treatment. The measure has
demonstrated test-retest reliability and internal
consistency ranging from .70 to .98 [41], as well as
construct validity with motivation and retention in
treatment [41,42]. The measure assesses perceptions about
how participants might feel when entering treatment, and
perceptions about why they sought treatment, on a scale
from 1 to 7 with "1 = not at all true" and "7 = very true."
This questionnaire contains internal and external
motivation subscales.
Services received by participants

Recovery coaches completed the E-TREAT Recovery
Coach Daily Contact Log in order to track every contact
with participants. This log was developed by the project
team to track the number of minutes spent with clients
through face-to-face contact, e-mail, telephone calls, text
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messages, instant messaging, online groups, or the bulletin
board.
Social presence, immediacy, and satisfaction

The participant questionnaire also included Short et al.'s
[33] overall social presence measure, which uses a
semantic differential technique of paired items such as
coldwarm, unsociable-sociable, impersonal-personal to
measure the experience and perception of social presence
by an individual in a particular medium. These items are
each rated from 1 to 7 and then totaled to give an overall
social presence score. A second set of ten items originally
developed by Gunawardena and Zittle [35], and adapted
by Richardson and Swan [36], was used to measure the
perceived "immediacy" of E-TREAT. Immediacy is
defined as a set of attitudes that participants form about
service availability, accessibility, and helpfulness (e.g., "I
feel comfortable using E-TREAT to communicate with
others") based on the perceived behavior, in this case, of
the Recovery Coach. Richardson and Swan [36] found that
these perceptions were strongly associated with overall
satisfaction and motivation. Three additional items
originally used by Richardson and Swan [36] also were
included. One measures overall service satisfaction, and
the other two perceptions of the quality of the program
(e.g., "The programming that took place in ETREAT was
of the highest quality"). All items are rated on a five point
scale with "1 = strongly agree" and "5 = strongly disagree."
Internet use

An instrument assessing each participant's ability and
experience with computer use was administered by the
recovery coach during the initial phone call with the client.
Analysis

Descriptive statistics were produced for all participants
who agreed to participate in E-TREAT and completed a
baseline interview. Using the definition of engagement
established by the Washington Circle for public sector
substance abuse treatment systems [43], participants were
identified as either "Engagers" or those who with three or
more service contacts with E-TREAT or "NonEngagers",
those who had two or fewer service contacts.
Contact was defined as communication with an ETREAT
recovery coach or use of E-TREAT resources such as email, instant messaging, or telephone groups. (Contacts
did not include the initial face-to-face enrollment session
or unreturned e-mails sent by the recovery coaches.)
One-way analysis of variance (ANOVA) and Pearson
chi-square tests were conducted to compare the
characteristics of these two groups. Subsequently, two
sequential logistic regressions were completed,
introducing the client and service variables that were
significantly different between Engagers and Non-
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Engagers as predictor variables and engagement in the ETREAT intervention as the dependent variable.

Results
Demographic characteristics of participants enrolled in
ETREAT

The 157 individuals who agreed to participate in ETREAT
during its first 10 months of operation were nearly evenly
split in gender (52.2% female) and ranged in age from 18
to 65 years, with an average age of 36.6 (SD =
9.7) years. Reflecting the larger treatment population in the
agency, the majority of individuals entering E-TREAT
were White (75.8%). Additionally, 29.3% of the
individuals entering E-TREAT reported their ethnicity to
be Hispanic. Nearly two-thirds of the sample were
unemployed (61.8%); 54.1% had been to college or
technical/vocational school. Participants' average monthly
income was $698 (SD = 14.0) ranging from no income to
$13,000 per month.
Approximately two-thirds of the participants (63.7%)
reported use of alcohol in the 30 days prior to the baseline
interview, 24.2% reported use of cocaine, 19.7% reported
use of marijuana, and 12.1% reported use of
methamphetamines. Over two-thirds (68.2%) of the
sample had children, and 38.2% were on probation or
parole at the time they entered E-TREAT. Nearly threequarters (70.7%) of the participants reported having
internet access at the time they entered E-TREAT; 59.5%
of this group reported internet access in their homes. Table
1 provides detailed demographics for the sample.
Treatment Motivation Questionnaire

There were 156 clients who completed the TMQ at
baseline. At that time, the clients' mean scores were higher
on the internal motivation scale (M = 5.94, SD = 1.55) than
on the external motivation scale (M = 2.89, SD=.94),
indicating that their reasons for entering treatment were
more often internal. Table 1 includes baseline treatment
motivation scores on the internal and external motivation
subscales.
Characteristics of participants who engaged in E-TREAT

Table 2 depicts the results from the ANOVA and Pearson
chi-square tests comparing E-TREAT Engagers to
NonEngagers. Out of 157 clients, 39.5% (62) were
Engagers, while the remaining 60.5% (95) were NonEngagers (had two or fewer contacts). The findings
demonstrate that Engagers were more often women and
more likely to have children than Non-Engagers.
Furthermore, E-TREAT Engagers were using marijuana
more often in the prior month and less often had prior
treatment for substance use disorders than Non-Engagers.
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E-TREAT services received

Table 3 describes the various types of services used by
those who engaged in E-TREAT and those who did not
engage in E-TREAT. On average, individuals engaged in
E-TREAT had 7.6 (SD = 5.3) contacts with their recovery
coach, totaling an average of 213.3 (SD = 117.8) minutes.
The majority of participants engaged in, on average, 3.8
(SD = 4.7) types of services combining any of the
following interventions: phone, e-mail, bulletin board, text
messaging, instant messaging, or phone groups. The
combination of activities does not include use of the
website or the initial face-to-face visits.
Ratings of service immediacy

Preliminary data on perceptions of the immediacy of the
service, based on the ten-item Richardson & Swan scale
[36], were collected from a subset of participants who were
located three months following baseline, and are found in
Table 4. Two-thirds (65.9%) of participants who reported
that they had participated in E-TREAT found it to be
effective in helping them to talk with others who had
similar problems, 53.7% found that the recovery coaches
created a feeling of community, and 52.4% reported
feeling comfortable using the technology to communicate
with others.
Overall social presence, overall satisfaction, and recovery
coach satisfaction

Several other types of preliminary data were gathered from
the participant questionnaire. These data, summarized in
Table 5, include mean comparisons of Engagers and NonEngagers on the Short et al. social presence scale [33], and
mean scores on the participant overall service and recovery
coach satisfaction items. These data indicate that overall
satisfaction with recovery coaches was significantly higher
among individuals who engaged in E-TREAT as
compared with those who did not engage.
Responses to open-ended questions

The 82 E-TREAT participants completing a three-month
follow-up interview were asked open-ended questions
regarding their experiences with the intervention.
Participants were first asked if they were happy with the
ETREAT program overall. More than half responded that
they were; the main theme that emerged was the support
that the participants received from the program. One
participant commented that it was "good to have different
networks of support." Other responses to this question
indicated that participants found E-TREAT helpful,
informative, accessible, and convenient. Participants also
were asked which part of E-TREAT was the most helpful.
Many mentioned the interactions with the recovery
coaches and other online users as being particularly
helpful. One participant responded that she was able to
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Table 1: Demographic characteristics of participants enrolled in E-TREAT (N = 157)
Age (M, SD)
Monthly income from wages (M, SD)
Gender (n, %)

36.6
698

9.7
14.0

Male
Female
Ethnicity (n, %)

74
82

47.1
52.2

Hispanic
Race (n, %)

46

29.3

White (non-Hispanic)
White (Hispanic)
Black
American Indian
Other
Employed (n, %)

99
20
12
24
2

63.1
12.7
7.6
15.3
1.3

Employed
Education (n, %)
12 years or less
Some college
Bachelor’s degree or higher
Vocational program
Living (n, %)

60

38.2

72
50
20
15

45.9
31.8
12.7
9.6

Shelter
Street/Outdoors
Institution
Housed
Used substance in past 30 days (n, %)
Alcohol
Cocaine
Marijuana
Methamphetamines
Days substance use in the past 30 days
(M, SD)
Alcohol
Cocaine
Marijuana
Methamphetamines
Children (n, %)

7
1
3
146

4.5
1.6
1.9
93.0

100
38
31
19

63.7
24.2
19.7
12.1

7.0
2.1
1.9
.85

9.1
5.6
5.6
3.0

Yes
Probation/Parole (n, %)

107

68.2

Yes
Internet access (n, %)

60

38.2

Yes
Of those with Internet (n = 111) where
accessing (n, %)
Friend/Family
Home
Public access
Work
Missing
Treatment Motivation (M, SD)

111

70.7

8
66
24
2
11

7.2
59.5
21.6
1.8
9.9

External
Internal

2.89
5.94

1.55
.94

"talk to different people going through the same thing and
they would understand." Conversely, participants were
asked which part of ETREAT was the least helpful to them.
Computer accessibility and ease of use emerged as the
primary and secondary themes for this question. Some
participants had computer access initially when they
enrolled in E-TREAT services and then lost it. Other
participants experienced log-on problems that they were
never able to resolve. Finally, respondents that reported
using the E-TREAT website "a few times per month or
never" were asked to explain why they chose not to use ETREAT services. The primary theme that emerged for this
question was accessibility, followed by being too busy
and/or not having enough time. Some respondents entered
a residential treatment program where they did not have
computer access. Others stated that they were just too busy
with work or spending time with family.
Predictors of Engagement

Two sequential logistic regressions were conducted to
further examine the predictors of engagement in ETREAT.
The variables listed in Table 2 that were found to be
significantly different in the ANOVA and Pearson Chi
Square tests comparing Engagers and Non-Engagers were
grouped together as client variables and examined as
predictors of engagement. The two service variables that
were significantly different between Engagers and
NonEngagers at the three-month follow-up point and not
included in the definition of engagement- overall recovery
coach rating (F = 9.12, df = 1,58, p = .004) and number of
minutes spent at the initial face-to-face meeting (F = 9.628,
df = 1,149, p = .002) - were grouped together and examined
as service-level predictors of engagement in ETREAT.
The first logistic regression that included the four clientlevel variables demonstrated that, when considered
together, the client-level variables significantly predicted
engagement in E-TREAT (X2 = 18.38, df = 4, N = 156, p =
.001). The odds ratios shown in Table 6 demonstrate that
people with children were more than twice as likely to
engage in E-TREAT as clients who did not have children,
and that women were nearly two times as likely as men to
engage.

The second logistic regression that included the two
service variables collected at the three-month follow-up
interview also was significant, demonstrating that, when
considered together, overall recovery coach rating and
minutes of face-to-face contact with the recovery coach in
the initial session were found to predict engagement in ETREAT (X2 = 11.07, df = 2, N = 60, p = .004). As shown in
Table 7, clients who rated their recovery coach more highly
were three times more likely to engage in ETREAT than
those who gave their recovery coach low ratings.

Discussion
Although the proportion of clients enrolled in E-TREAT
who actively engaged in the intervention is disappointing,
the findings presented here are from the initial set of clients
receiving an intervention that was quite innovative and in
the early stages of refinement. It is possible that poor
technology access, including earlier-than-anticipated entry
into treatment where access to technology was limited,
created a barrier to active engagement that could be
mediated in future projects. Nevertheless, the findings from
this exploratory study of engagement in a technologysupported intervention suggest that a range of clients
entering and leaving treatment are willing to participate in
treatment and support activities using technology.
Consistent with studies of computer use [44] and
engagement in e-therapy for alcohol problems [15],
women were more likely than men to engage in E-TREAT
services. Theories about the importance of relationships in
women's recovery from substance use disorders [45],
coupled with participants' responses that building new
networks of support contributed to satisfaction with
ETREAT, may suggest that women found the social
aspects of the technology-supported intervention
particularly compelling. Other explanations such as
avoiding the gender-specific stigma related to substance
use disorders among women may also account for the
gender differences detected. These findings suggest that
women may find particular benefit in technology-mediated
interventions for substance use disorders that should be
considered in the design of these interventions.

Table 2: Comparison of E-TREAT Engagers and Non-Engagers at baseline
Variable
Age (M, SD)
Gender (%)
Male
Female
Transgender
Ethnicity (%)
Hispanic
Race (%)
White (non-Hispanic)

Engaged
n = 62
37.6 (8.3)

Not Engaged
n = 95
36.0 (10.6)

Test Statistic
(df)
X2 = 6.178a (2,1)

35.5
62.9
1.6

54.7
45.3
0

37.1

24.2

56.5

67.4

.061

p-value
.313
.035

White (Hispanic)
Black
American Indian
Other
Monthly income from
wages (M, SD)
Used substance in past
30 days (%)
Alcohol
Marijuana
Methamphetamines
Cocaine
Days substance use in
the past 30 days (M,
SD)
Alcohol
Marijuana
Methamphetamines
Cocaine
Previous treatment (%)
SUD Treatment
MH Treatment
Employment (%)
Employed
Unemployed
Education (%)
12 years or less
Some college
Bachelor’s degree or
higher
Vocational program
Living situation (%)
Shelter
Street/Outdoors
Institution
Housed
Social connectedness
(%)
Yes
Children (%)
Yes
Parole/Probation (%)
Yes
Internet access (%)
Yes
Where accessing
internet (%)
Friend/Family/Work
Home
Public access
Entered Treatment (%)
Yes
Treatment Motivation
(M, SD)
External
Internal
a
one way analysis of variance

14.5
8.1
16.1
1.6
909.2 (1918.4)

11.6
7.4
14.7
1.6
561(906)

.128

71.0
19.4
11.3
29.0

58.9
20.0
12.6
21.1

.086
.546
.505
.171

8.6 (9.6)
3.0 (7.7)
.82 (3.3)
2.2 (5.3)

5.9 (8.6)
1.2 (3.5)
.86 (2.8)
2.0 (5.8)

33.9
25.8

52.6
20.0

38.7
61.3

37.9
60.0

43.5
32.3
12.9

57.4
31.6
12.6

11.3

8.4

1.6
0
1.6
96.8

6.3
1.1
2.1
90.5

91.9

93.7

80.6

60.0

35.5

40.0

75.8

67.4

F = 3.955a (1,155)

X2 = 5.330b (1,1)

.069
.048
.934
.865
.016
.254
.525

.930

.437

.453
X2= 7.367b (1,1)

.005
.345
.101

.613
13.0
65.2
21.7

7.4
66.7
25.9

53.2

42.1

.115

2.9 (1.5)
5.9 (1.1)
b
Pearson chi square

2.9 (1.6)
6.0 (.8)

.825
.741

The present study also points toward the potential of
technology to address critical barriers in treatment access.
In this study, parents were more likely than nonparents to
engage in E-TREAT services. As discussed by King et al.
[16], participants with children may have been more
inclined to use E-TREAT resources than those who did not

have children because doing so allowed them to participate
in services without the child-care barriers inherent in
traditional treatment settings. Nonetheless, one of the
reasons given for nonparticipation in ETREAT was family
demands, which raises questions about the degree to which
treatment motivation and access barriers are intertwined.

Table 3: Services received by participants in ETREAT
Variable

Engaged
Mean (SD) (n=62)

Total
7.6 (5.3)
contacts:
Total
213.3 (117.8)
contact
minutes:
Face-to111.2 (61.92)
face
minutes:
Phone
3.7 (3.6)
contacts:
Phone
35.3 (35.7)
minutes:
Electronic
3.8 (4.7)
contacts:
Electronic
105.6 (94.0)
minutes:
a
one way analysis of variance

Engaged
Min (Max) (n=62)

Not Engaged
Mean (SD) (n=95)

Not Engaged
Min (Max) (n=95)

Test Statistic
(df)

p-value

3 (23)

1.1 (.78)

1 (2)

F=74.770a(1.110)

.000

55 (555)

101.1 (34.1)

10 (197)

F=75.890a(1.154)

.000

30 (320)

88.6 (25.9)

30 (180)

F=9.628a(1.149)

.002

0 (18)

.8 (.6)

0 (2)

F=82.784a(1.155)

.000

0 (159)

4.6 (8.3)

0 (45)

F=64.782a(1.155)

.000

0 (22)

.2 (.5)

0 (2)

F=54.642a(1.155)

.001

3 (465)

15.1 (17.6)

0 (72)

F=83.719a(1.155)

.000

The relationship between not having had substance
abuse treatment prior to the baseline interview and
engagement in E-TREAT is interesting. Although this
finding does not appear to be related to severity of
substance use disorder or source of study recruitment, it
may reflect a skepticism that this type of intervention will
be helpful among those who have failed to remain in
recovery following prior treatment. As research in the use
of technology to engage and treat people with substance
use disorders proceeds, it will be important to explore
differences in treatment history as they relate to the use of
technology to improve entry into treatment.
The findings related to recovery coach contributions to
perceptions of service availability, helpfulness, and
accessibility/immediacy parallel earlier findings [36],
where such perceptions were key to participant service use
and satisfaction. The overall influence of the recovery
coach in fostering engagement is significant when
compared to social presence and satisfaction with services,

and also is consistent with prior findings. However, the
lack of difference in measurable social presence between
Engagers and Non-Engagers differs from most prior
literature and cannot be explained here. It is possible that
the initial attention of the recovery coach and any
immediate service access that followed provided more
benefit than participants had hoped to have in the period
of time reported here, thus leading them to favorable
judgments about E-TREAT even at very low levels of
contact (2 or fewer contacts). However, the divergence of
the findings from prior studies suggests the need for
further investigation.
The findings from the open-ended questions reveal, as
King et al. [16] found, that challenges with the
technological aspects of the intervention were significant.
The findings suggest that, to be effective, technologybased interventions must address ease of use and provide
ample technological support to users.
.

Table 4: Service immediacy ratings at follow-up (N = 82)
Statement

Participants who
agreed or strongly
agreed (n)

Participants who
agreed or strongly
agreed (%)

E-TREAT is an excellent way to talk with others
who have the same problems I do

54

I felt comfortable using E-TREAT to communicate
with others
I felt comfortable introducing myself in a group

65.9

Participants who
reported that they
did not use the
service (n)
16

Participants who
reported that they
did not use the
service (%)
19.5

43

52.4

25

30.5

33

39.0

31

37.8

Introductions to other participants helped me form
a sense of community

29

35.4

34

41.5

The recovery coach created a feeling of community

44

53.7

22

26.8

I felt comfortable participating in group discussions

23

28.0

40

48.8

The recovery coach facilitated discussion in the
group
I felt comfortable interacting with other group
participants

24

29.3

42

51.2

30

36.6

36

43.9

Table 5: Comparison of engaged and not engaged on social
presence, overall satisfaction, and recovery coach satisfaction
at follow-up

a

Variable

Engaged
Mean

Engaged
SD

Engaged
Min

Engaged
Max

Not
Engaged
Mean

Not
Engaged
SD

Not
Engaged
Min

Not
Engaged
Max

Test
Statistic
(df)

Overall
social
presence (n
= 27, 34)
Overall ETREAT (n
= 29, 30)
Overall
recovery
coach (n =
30, 30)

4.3

.86

2

5

4.2

.99

1

5

.643

3.9

1.0

1

5

4.0

1

1

5

.895

4.4

.56

3

5

3.8

.94

2

5

F
=
9.122a
(1,58)

pvalue

.004

one-way analysis of variance

Alemi et al. [5] and King et al. [16] have both identified
barriers to internet access as significant impediments to
clients' ability to participate in technology-supported
treatment King et al. [16] found that only 20% of the
substance-abuse clients approached to participate in a webbased adjunctive treatment intervention had access to the
internet, and that many of those who had internet access had
limited knowledge of technology. In King et al.'s study,
although some participants brought their computers to a
clinic for assistance, no field support was offered. The
present study finds that internet access at the time of
program entry itself was not associated with engagement;
however, the responses to the open-ended questions suggest
that access to technology changes during the course of
treatment and that access is an important factor in
successful implementation of technology-supported
interventions. Thus, in order to maximize effectiveness of
such interventions, treatment providers should plan to
provide ongoing technology assistance to clients. This
includes access to technology during residential treatment
stays.
Because some participants in the present sample entered
E-TREAT prior to a treatment experience, while others
entered during a treatment episode, it is not possible to
discern the impact of the E-TREAT intervention on
subsequent entry into treatment for substance use disorders
or to distinguish between the benefits for clients at

capture experiences with the implementation of a pilot
intervention that was in continual refinement throughout
the data collection period. Although the project was
embedded in a multimodality treatment agency with a
large pool of potentially eligible participants, the sample
was not systematically recruited from all treatment
inquiries. In circumstances where monthly recruitment
goals had been attained, follow-up on eligibility screening
was not consistently conducted. Further, the sample
included both individuals waiting for treatment as well as
those transitioning out of residential programs. For these
reasons, caution must be used in generalizing the findings
to all individuals entering treatment. Finally, due to the
number of hypothesis tests conducted, the risk for a Type
I error is inflated; therefore, the significant test results
reported should be interpreted with caution.
Due to the early development of the intervention, the
limitations in sampling and the exploratory nature of the
project as a whole, this study is intended to shape future
intervention and research efforts in an area of service
development that is in its infancy, rather than to contribute
definitive findings. Despite the exploratory nature of this
study, it provides support for the rapidly growing body of
literature suggesting that technology-assisted interventions
have the potential to enhance the effectiveness of
substance use disorder treatment by providing an
alternative means of presenting information, support, and
encouragement to treatment-seeking individuals.

different stages of treatment. In addition, the preliminary

Conclusions

nature of the study precluded both examination of the

Although the overall engagement rate in E-TREAT of 40%
is disappointing for an intervention designed to increase
service accessibility, there are a number of explanations
that give reason for optimism about the potential of this
type of intervention. First, these data describe the first
participants in a newly developed pilot intervention. The
intervention was being developed and refined as the first
clients were enrolled, yet nearly two-thirds of those who
engaged in the intervention found it an "excellent" way to
seek support from others in similar circumstances.

subtypes of electronic services that may be useful to clients
with differing characteristics and examination of service
outcomes. Nonetheless, these are important issues to be
explored in the future.
Although the findings from the present study suggest
potential for the use of technology to enhance substance
use disorder treatment resources, it had many limitations.
It was designed as an exploratory study and intended to

Coupled with the responses to the open-ended questions
suggesting the potential of the intervention to reduce some
of the access barriers inherent in traditional treatment, it
appears that technology-supported treatment has the
potential to play an important role in enhancing and
expanding the availability of substance use disorder
treatment particularly with populations such as women and
parents. Further the importance of a helpful and immediate
relationship with a coach or other helper should not be

overlooked in the design of technology assisted
interventions. Given the sizeable gap between the number
of individuals seeking treatment for substance use
disorders and treatment capacity [1], technologyfacilitated interventions appear to offer important
opportunities to for policy makers and treatment program
administrators to expand service availability and reduce
barriers to access of critical health services.

Table 6: Logistic regression examining client variables as predictors of engagement N = 156
Variable

Wald (df)

Odds ratio

Gender

3.340 (1)a

Children

4.403 (1)

b

Marijuana use

3.391 (1)c

Prior treatment

3.451 (1)d

a

b

c

1.913

95% Confidence
Interval
(Lower)
.954

95% Confidence
Interval
(Upper)
3.837

2.310

1.057

5.049

1.067

.996

1.142

.517

.258

1.037

d

p = .068; p = .036; p = .066; p = .063

Table 7: Logistic regression examining service variables as predictors of engagement N = 60
Variable

Recovery coach
Face to face
a
p = .008; b p = .172

Wald (df)

Odds ratio

7.117 (1)a
1.868 (1)b

3.141
1.009

95% Confidence
Interval
(Lower)
1.355
.996

95% Confidence
Interval
(Upper)
7.282
1.023

Competing interests
The authors declare that they have no competing interests. The E-TREAT intervention was developed with public support and is available for use
by other behavioral health providers.
Authors' contributions
NRV conceptualized study design, drafted the manuscript, and assisted in data analysis. NRB completed the quantitative data analysis, drafted
portions of the manuscript, and reviewed drafts of the manuscript. WFL assisted in the conceptualization of the study and drafted portions of the
manuscript. CAH assisted in the conceptualization and drafting of the manuscript. NPB completed the analysis of the open-ended questions,
drafted portions of the manuscript, and reviewed drafts. EM drafted intervention portions of the manuscript and reviewed drafts. All authors read
and approved the final manuscript.
Acknowledgements
The development and evaluation of the E-TREAT intervention, along with this study and manuscript preparation, was funded by the U.S.
Department of Health and Human Services, Public Health Service, Substance Abuse and Mental Health Services Administration under GFA No.
1H79TI019311.
Author Details
1
Graduate School of Social Work, University of Denver, 2148 South High Street,
Denver, CO 80208, USA, 2Colorado Social Research Associates, 3530 West
Lehigh Avenue, Denver, CO 80236, USA and 3Arapahoe House Inc., 8801 Lipan Street, Thornton, CO 80260, USA
Received: 20 November 2009 Accepted: 8 June 2010
Published: 8 June 2010
References
1.
Results from the 2008 National Survey on Drug Use and Health: National Findings [http://www.oas.samhsa.gov/nsduh/2k8nsduh/
2k8Results.cfm#7.3]
2.
Miller WR, Rollnick S: Motivational Interviewing: Preparing People for Change 2nd edition. New York: The Guilford Press; 2002.
3.
U.S. Department ofHealth and Human Services: Enhancing Motivation for Change in Substance Abuse Treatment Rockville, MD:
Substance Abuse and Mental Health Services Administration;; 1999.
4.
Fogg BJ: Persuasive Technology: Using computers to change what we think and do San Francisco, CA: Morgan Kaufmann; 2003.
5.
Alemi F, Haack MR, Nemes S, Aughburns R, Sinkule J, Neuhauser D: Therapeutic emails. Substance Abuse Treat Prev Policy 2007,
2:.
6.
Alemi F, Stephens RC, Javalghi RG, Dyches H, Butts J, Ghadiri A: A randomized trial of telecommunications network for pregnant
women who use cocaine. Med Care 1996, 34:OS10-OS20.
7.
Ruggiero KJ, Resnick HS, Acierno R, Coffey SF, Carpenter MJ, Ruscio AM, Stephens RS, Kilpatrick DG, Stasiewicz PR, Roffman
RA, et al.: Internet-based intervention for mental health and substance use problems in the aftermath of mass violence and disasters: a pilot
feasibility study. Behav Ther 2006, 37:190-205.

8.
Hester RK, Miller JH: Computer-based tools for diagnosis and treatment of alcohol problems. Alcohol Res Health 2006, 29:36-40.
9.
Lieberman DZ, Huang SW: A technological approach to reaching a hidden population of problem drinkers. Psychiatr Serv 2008,
59:297-303.
10.
Bischof G, Grothues JM, Reinhardt S, Meyer C, Ulrich J, Rumpf H-J: Evaluation of a telephone-based stepped care intervention for
alcohol-related disorders: a randomized controlled trial. Drug Alcohol Depend 2008, 93:244-251.
11.
Riper H, Kramer J, Smit F, Conijin B, Schippers G, Cuijpers P: Web-based self-help for problem drinkers: a pragmatic randomized
trial. Addiction 2008, 103:218-227.
12.
Copeland J, Martin G: Web-based interventions for substance use disorders: a qualitative review. Subst Abuse Treat 2004, 26:109116.
13.
Griffiths M: Online therapy for addictive behaviors. CyberPsychol Behav 2005, 8:555-561.
14.
Carroll K, Ball SA, Martino S, Nich C, Babuscio TA, Rounsaville BJ: Enduring effects of a computer-assisted training program for
cognitive behavioral therapy: a 6-month follow-up of CBT4CBT. Drug Alcohol Depend 2009, 100:178-181.
15.
Postel MG, De Jong CAJ, De Haan HA: Does e-therapy for problem drinking reach hidden populations? Am J Psychiatry 2005,
162:2393.
16.
King Vl, Stoller KB, Kidorf M, Kindbom K, Hursch S, Brady T, Brooner RK: Assessing the effectiveness of an internet-based
videoconferencing platform for delivering intensified substance abuse counseling. Subst Abuse Treat 2009, 36:331-338.
17.
Kreuter MW, Wray RJ: Tailored and targeted health communication: strategies for enhancing information relevance. Am J Health
Behav 2003, 27:S227-232.
18.
Rimer B, Kreuter MW: Advancing tailored health communication: a persuasion and message effects perspective. J Commun 2006,
56:S184-201.
19.
Dijkstra A, De Vries H: The development of computer-generated tailored interventions. Patient Educ Couns 1999, 36:193-203.
20.
Lustria MA, Cortese J, Noar SM, Gleuckauf RL: Computer-tailored health interventions delivered over the web: review and analysis
of key components. Patient Educ Couns 2009, 74:156-173.
21.
Portnoy DB, Scott-Sheldon LAJ, Johnson BT, Carey MP: Computer-delivered interventions for health promotion and behavioral risk
reduction: a meta-analysis of 75 randomized controlled trials, 1988¬2007. Prev Med 2008, 47:3-16.
22.
Wantland DJ, Potillo CJ, Holzemer WL, Slaughter R, McGhee EM: The effectiveness of web-based vs. non-web-based interventions:
a meta-analysis of behavioral change outcomes. J Med Internet Res 2004, 6:e40.
23.
Ondersma SJ, Chase SK, Svikis DS, Schuster CR: Computer-based brief motivational intervention for perinatal drug use. Subst Abuse
Treat 2005, 28:305-312.
24.
Prochaska JO, DiClemente CC, Norcross JC: In search of how people change: applications to the addictive behaviors. Am Psychol
1992, 47:1102-1114,.
25.
DiClemente CC, Velasquez MM: Motivational interviewing and stages of change. In Motivational Interviewing 2nd edition. Edited
by: Miller WR, Rollnick S. New York: Guilford Press; 2002:201-216.
26.
Carroll K, Ball SA, Niche C, Martino S, Frankforter TL, Farentinos C, Kunkel LE: Motivational interviewing to improve treatment
engagement and outcome in individuals seeking treatment for substance abuse: a multisite effectiveness study. Drug Alcohol Depend 2006,
81:301-312.
27.
Burke BL, Arkowitz H, Dunn C: The efficacy of motivational interviewing. In Motivational Interviewing: Preparing people for change
2nd edition. Edited by: Miller WR, Rollnick S. New York: Guilford Press; 2002:217-250.
28.
Dunn C, Derro L, Rivara FP: The use of brief interventions adapted from motivational interviewing across behavioral domains: a
systematic review. Addiction 2001, 96:1725-1742.
29.
Zweben A, Zuckoff A: Motivational interviewing and treatment adherence. In Motivational Interviewing: Preparing People for Change
Edited by: Miller WR, Rollnick S. New York: Guilford Press; 2002:299-319.
30.
Hettema J, Steele J, Miller WR: Motivational interviewing. Annu Rev Clin Psychol 2005, 1:91-111.
31.
Ijsselsteijn W, de Kort Y, Midden C, Eggen B, van den Hoven E: Persuasive Technology: First International Conference on Persuasive
Technology for Human Well-Being, PERSUASIVE 2006. In Lecture Notes in Computer Science Series 3962; Eindhoven, The Netherlands
Springer; 2006.
32.
Ley BL: live Les roses!: the architecture of commitment in an online pregnancy and mothering group. Computer-Mediated Commun
2007, 12:1388-1408.
33.
Short J, Williams W, Christie B: The Social Psychology of Telecommunications London: Wiley & Sons;; 1976.
34.
Biocco F, Harms C, Burgoon JK: Toward a more robust theory and measure of social presence: review and suggested criteria. Presence
2003, 12:456-480.
35.
Gunawardena CN, Zittle FJ: Social presence as a predictor of satisfaction within a computer-mediated conferencing environment. Am
J Distance Educ 1997, 11:8-26.
36.
Richardson JC, Swan K: Examining social presence in online courses in relation to students' perceived learning and satisfaction. J
Asynchonous Learn Netw 2003, 7:68-88.
37.
Grolleman J, van Dijk EMAG, Nijholt A, van Emst A: Break the habit! Designing an e-therapy intervention using a virtual coach in
aid of smoking cessation. In First International Conference on Persuasive Technology for Human Well-Being, PERSUASIVE 2006; 18-19 May
Eindover, The Netherlands Edited by: IJssselsteijn W, de Kort Y, Eggen B, Van den Hoven E. Springer; 2006.
38.
Walters S, Hester RK, Chiauzzi EM, Miller E: Demon rum: High tech solutions to an age-old problem. Alcohol Clin Exp Res 2005,
29:270-277.
39.
DiClemente CC, Hughes SO: Stages of change profiles in alcoholism treatment. Subst Abuse Treat 1990, 2:217-235.
40.
CSAT GPRA Government Performance and Results Act [https:// www.samhsa-gpra.samhsa.gov/]
41.
Ryan RM, Plant RW, O'Malley SS: Initial motivations for alcohol treatment: Relations with patient characteristics, treatment
involvement and dropout. Addic Behav 1995, 20:279-297.
42.
Ferron JC: Psychological Mechanisms to Treatment Adherence among People with Severe Mental illness: Validating Treatment
Motivation and Working Alliance Measures. University of North Carolina School of Social Work; 2007.

43.
Garnick DW, Lee MT, Horgan CM, Acevedo A: Adapting Washington Circle performance measures for public sector substance abuse
treatment systems. Subst Abuse Treat 2009, 36:265-277.
44.
Fox S: Health Information Online Washington, DC: Pew Internet & American Life Project; 2005.
Finkelstein N: Using the relational model as a context for treating pregnant and parenting chemically dependent women. In Chemical Dependency:
Women at Risk Edited by: Underhill BL, Finnegan DG. New York: Hayworth Press; 1996:23-44.

