1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

NATTG,

o
R HE

s sy,
D

10

NS

NIH Public Access

Author Manuscript

Published in final edited form as:
JAMA Psychiatry. 2014 May 1; 71(5): 566-572. doi:10.1001/jamapsychiatry.2013.4642.

A smartphone application to support recovery from alcoholism:
A randomized controlled trial

David H. Gustafson, Ph.D."
The Center for Health Enhancement systems Studies (CHESS), Department of Industrial
Engineering, University of Wisconsin — Madison, Madison, WI

Fiona M. McTavish, M.S.
The Center for Health Enhancement systems Studies (CHESS), Department of Industrial
Engineering, University of Wisconsin — Madison, Madison, WI

Ming-Yuan Chih, Ph.D.
The Center for Health Enhancement systems Studies (CHESS), Department of Industrial
Engineering, University of Wisconsin — Madison, Madison, WI

Amy K. Atwood, Ph.D.
The Center for Health Enhancement systems Studies (CHESS), Department of Industrial
Engineering, University of Wisconsin — Madison, Madison, WI

Roberta A. Johnson, M.A., M.Ed.
The Center for Health Enhancement systems Studies (CHESS), Department of Industrial
Engineering, University of Wisconsin — Madison, Madison, WI

Michael G. Boyle, M.A.

"Corresponding author: Center for Health Enhancement Systems Studies, 1513 University Ave., Madison, W1 53706, USA. Tel.:
608-263-4882; Fax: 608-890-1438.. dhgustaf@wisc.edufiona.mctavish@chess.wisc.eduming-
yuan.chih@chess.wisc.eduaatwood@wisc.edubobbie.johnson@chess.wisc.edumgboyle@chess.wisc.edulevym24@gmail.comhdriscol
|@fayettecompanies.orgschishol@northshore.eduldillen4444@hotmail.comandrew.isham@chess.wisc.edudshah@wisc.edu.

Author’s contributions: Dr. Gustafson had full access to all the data in the study and takes responsibility for the integrity of the data
and the accuracy of the data analysis. All authors have had full access to all the data in the study.

Study concept and design: Gustafson, McTavish, Isham

Acquisition of data: McTavish, Chih, Atwood, Boyle, Levy, Driscoll, Chisholm, Dillenburg, Isham

Analysis and interpretation of data: Gustafson, McTavish, Chih, Atwood, Johnson, Boyle, Driscoll, Dillenburg, Isham, Shah
Drafting of manuscript: Gustafson, McTavish, Atwood, Johnson

Critical revision of the manuscript for important intellectual content: Gustafson, McTavish, Chih, Atwood, Johnson, Boyle, Levy,
Driscoll, Chisholm, Dillenburg, Isham, Shah

Statistical analysis: Chih, Atwood
Obtained funding: Gustafson

Administrative, technical, or material support: Gustafson, McTavish, Chih, Atwood, Johnson, Boyle, Levy, Driscoll, Chisholm,
Dillenburg, Isham, Shah

Study supervision: Gustafson, McTavish
Conflict-of-interest disclosures: The authors report no conflicts of interest.
Financial Disclosures: None reported.

Disclaimer: The opinions, results, and conclusions reported in this article are those of the authors and are independent from the
funding source.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyiny vd-HIN

Gustafson et al. Page 2

Fayette Companies, Peoria, IL, until September 2010 and The Center for Health Enhancement
Systems Studies, Department of Industrial Engineering, University of Wisconsin — Madison, since
April 2011

Michael S. Levy, Ph.D.
Lahey Health Behavioral Services, Peabody, MA, until July and August 2013

North Shore Medical Center, Salem, MA

Hilary Driscoll, M.A.
Fayette Companies, Peoria, IL.

Steven M. Chisholm, M.A.
Lahey Health Behavioral Services, Peabody, MA, until July and August 2013

North Shore Community College, Lynn, MA

Lisa Dillenburg, M.S.W.
The Center for Health Enhancement systems Studies (CHESS), Department of Industrial
Engineering, University of Wisconsin — Madison, Madison, WI

Andrew Isham, M.S.
The Center for Health Enhancement systems Studies (CHESS), Department of Industrial
Engineering, University of Wisconsin — Madison, Madison, WI

Dhavan Shah, Ph.D.
Mass Communication Research Center, School of Journalism and Mass Communication,
University of Wisconsin — Madison, Madison, WI

Abstract

Importance: Patients leaving treatment for alcohol-use disorders (AUDSs) are not typically
offered evidence-based continuing care, although research suggests that continuing care is
associated with better outcomes. A smartphone-based application could provide effective
continuing care.

Objective: To determine whether patients leaving residential treatment for AUDs with a
smartphone application to support recovery have fewer risky drinking days than control-group
patients.

Design: An un-blinded randomized controlled trial. Patients were randomized to treatment as
usual or treatment as usual plus a smartphone with A-CHESS, an application designed to improve
continuing care for AUDs. “A-CHESS” stands for Addiction — Comprehensive Health
Enhancement Support System.

Setting: Three residential programs operated by one treatment organization in the Midwestern
US and 2 residential programs operated by one organization in the Northeastern US.

Participants: 349 patients who met the criteria for DSM-IV alcohol dependence when they
entered residential treatment. 179 were randomized to the control group and 170 to the treatment

group.
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Intervention: Treatment as usual varied across programs; none offered patients coordinated
continuing care after discharge. A-CHESS provides monitoring, information, communication, and
support services to patients, including ways for patients and counselors to stay in contact. The
intervention lasted 8 months and the follow-up period lasted 4 months.

Main Outcome Measure: Risky drinking days—the number of days during which a patient’s
drinking in a 2-hour period exceeded, for men, 4 standard drinks and for women, 3 standard
drinks. Patients were asked to report their risky drinking days in the previous 30 days on surveys
taken 4, 8, and 12 months after discharge from residential treatment.

Results: For the 8 months of the intervention and 4 months of follow-up, patients in the A-
CHESS group reported significantly fewer risky drinking days than patients in the control group
(M =1.39 vs. 2.75, respectively; P =.003; 95% CI [.46, 2.27]).

Conclusions and Relevance: The findings suggest that a multi-featured smartphone
application may have significant benefit to patients in continuing care for AUDs.

Trial registration: clinicaltrials.gov Identifier: NCT01003119

Keywords

alcohol dependence; eHealth; mobile devices; continuing care; risky drinking days

Alcohol dependence is a lifetime psychiatric diagnosis.:2 Like other chronic illnesses (e.g.,
diabetes, hypertension), alcohol use disorders (AUDs) have both physiological and
behavioral components. AUDs also have relapse rates similar to those of other chronic
ilinesses.3 It has been estimated that about 1 in 4 AUDs patients remain continuously
abstinent in the first year after treatment.*

Although evidence shows that continuing care for alcohol and drug use disorders is
associated with better outcomes, patients leaving treatment for AUDs are not typically
offered aftercare with ongoing monitoring.38 Regular or severity-adjusted check-ups to
assess a patient’s status and modify treatment goals, if indicated, are common for other
chronic conditions but rare for addiction.® This scarcity arises in part from the strained
addiction treatment system, which is financially overburdened, labor intensive, and
unstable.” Insufficient continuing care persists despite the cost of alcohol abuse and
dependence in the US, estimated to be about $184.6 billion per year.8

Technology offers a way of providing continuing care for AUDs. A smartphone app could
make recovery support, information, and monitoring available almost constantly. Compared
to traditional care, technology can give personalized care while using less counselor time
and be available at the moment of greatest need.

This paper describes a randomized trial of a mobile technology application called A-CHESS
(Alcohol — Comprehensive Health Enhancement Support System). A-CHESS was designed
to improve continuing care for AUDs by offering emotional and instrumental support at
almost any time and place.® The theoretical basis of A-CHESS is self-determination theory
(SDT), which posits that meeting 3 needs contributes to an individual’s adaptive
functioning: being perceived as competent, feeling related to others, and feeling internally

JAMA Psychiatry. Author manuscript; available in PMC 2014 May 09.
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motivated and not coerced in one’s actions.1911 SDT was chosen because evidence
suggested that SDT’s 3 constructs could be causal mechanisms that would affect CHESS
targets, and because SDT is broad and fundamental enough to cover a complex, multifaceted
eHealth intervention such as CHESS.12 This paper reports the primary outcome from a trial
that hypothesized that patients leaving residential care for AUDs who received treatment as
usual plus a multi-featured smartphone application would have fewer risky drinking days
over 12 months than patients receiving only treatment as usual. We also report on 2
secondary outcomes: abstinence and negative consequences of drinking.

Study Design and Participants

The A-CHESS study was an un-blinded randomized trial with 349 patients who met the
criteria for DSM-1V alcohol dependence upon entering treatment at 3 residential programs
operated by one nonprofit in the Midwestern US and 2 programs operated by another
nonprofit in the Northeastern US. Patients had to be at least 18 years old, willing to be
randomized, and able to identify 2 backup contacts—people who could provide information
about how to reach the patient for one year. Patients were not approached to be recruited if
their patient records showed a psychiatric or medical condition that would have precluded
participating in the study (a history of suicidality, a significant developmental or cognitive
impairment that would limit the ability to use A-CHESS, or vision problems).

Study Procedures

In the 3 Midwestern programs, residential treatment consisted of cognitive behavioral
therapy, motivational interviewing, and psychoeducation, conducted almost entirely in
group therapy. In the 2 Northeastern programs, residential treatment consisted of group
therapy (based on cognitive behavioral therapy and psychoeducation), case management
services, supportive individual counseling (based on motivational interviewing and
cognitive behavioral therapy), and 3 community AA meetings per week.

An onsite project coordinator employed by each program identified eligible patients from
the program’s administrative database. About 2 weeks before an eligible patient left
residential treatment, the coordinator discussed the study with the patient, including
procedures, data to be collected, and risks and benefits. Willing patients gave written
informed consent and were enrolled. The coordinator then collected pretest data and
contacted the project director to get a group assignment. Within each program, patients were
randomized to control or A-CHESS in a 1:1 ratio using a computer-generated random
allocation sequence with blocks of 8. Randomization was implemented using sequentially
numbered containers. The study was approved by the Institutional Review Board at the
University of Wisconsin — Madison and registered at clinicaltrials.gov (NCT01003119).

The control group received treatment as usual for 12 months; the A-CHESS group received
treatment as usual plus a smartphone with A-CHESS for the 8-month intervention period
and treatment as usual only during the 4-month follow-up. Recruitment took place from
February 2010 through June 2011 and the intervention from February 2010 through May
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2012. Recruitment ended 2 months early because it took less time than planned; accordingly,
the intervention period started and stopped 2 months earlier than planned.

Description of the Interventions

At all residential treatment locations, counselors encouraged patients to receive continuing
care, but such care was not required or monitored.

Patients in the A-CHESS group received a smartphone with the A-CHESS application,
phone service, and a data plan. A-CHESS had both static content (e.g., audio-guided
relaxation) and interactive features. For example, if a patient neared a high-risk location (a
bar she used to frequent), GPS initiated an alert asking the patient if she wanted to be there.
eTable 1 shows A-CHESS services; screen shots of A-CHESS are available at http://
chess.wisc.edu/achess-archive/. Each patient using A-CHESS had a unique account. A-
CHESS use data were automatically collected in time-stamped server log files, including
when a patient accessed A-CHESS, the service(s) selected, duration of service use, pages
viewed, and messages sent or received. Counselors could, with patient permission, access
information about the patient’s A-CHESS use. Before leaving residential treatment, patients
were required to demonstrate a minimal understanding of A-CHESS (i.e., the ability to set
up their profile and use the discussion board and texting features) and to have entered at
least 2 people (who could be the same as or different from the 2 backup contacts) to be
contacted if they pressed the app’s panic button. Patients were free to use the phones for
personal purposes throughout the intervention. Only the use of A-CHESS services was
monitored.

Implementation

Counselors were asked to treat study participants as they would normally treat a patient who
had left residential treatment—i.e., respond to patient-initiated requests for referrals or
information, but not offer counseling per se—though counselors of A-CHESS patients
received updates about patients through the app. Patients in the A-CHESS group were asked
each week to complete a reduced version of the Brief Alcohol Monitoring (BAM) Index, 13
which included protective and risky items related to drinking (such as lifestyle balance,
quality of sleep, negative affect, and recent substance use) and displayed a patient’s results
graphically over time. With a patient’s permission, A-CHESS automatically sent
notifications to counselors if a BAM score exceeded a preset threshold or the BAM was not
completed. During the intervention, patients completed 3,751 weekly BAMs and shared
97.0% (3,637) of these with counselors. Patients were much more willing to share their
BAM results (93.5% allowed this) than that they had had a lapse (41.9% allowed this). The
time counselors spent responding to patients in the study was not tracked, though informal
feedback suggested the time was minimal. One counselor estimated she spent 2 hours/week
to follow 120 patients.

Researchers called patients to administer the outcome survey at 4, 8, and 12 months after
discharge from treatment. The survey asked about risky drinking days, quality of life,
treatment services received, and coping behavior, and took 15 to 25 minutes to complete. If
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researchers’ calls and messages went unanswered, researchers called backup contacts. On
average, 20 calls were required per patient to complete 3 phone surveys.

Outcomes and Measures

It was hypothesized that patients with A-CHESS would have fewer risky drinking days (the
primary outcome) as well as greater abstinence and fewer negative consequences of drinking
(secondary outcomes) than control-group patients. Data for all 3 outcomes came from the
telephone survey conducted 4, 8, and 12 months after discharge from residential treatment.
We considered adding biomarkers, but they have been found not to add sufficiently to the
accuracy of self-reported measures to warrant being used.14

Risky drinking days were defined as days on which a patient’s drinking in a 2-hour period
exceeded, for men, 4 standard drinks and for women, 3 standard drinks. Patients reported the
number of risky drinking days they had in the previous 30 days. For abstinence, patients
reported whether they had any drinks in the previous 30 days. Negative consequences of
drinking came from The Short Inventory of Problems — Revised (SIP-R).12:16 This
instrument has items rated on a 5-point Likert-type scale from “hardly ever” to “very likely.
We retained 4 of these items (not eating properly, hurting someone, having one’s status
damaged, having money problems), made 3 items dichotomous (lost job, being arrested,
having an accident), and added 1 dichotomous item (involvement with the Department of
Children and Family Services). Because of these departures from the established instrument,
the 8 items were examined individually rather than as a single scale.

Statistical Analysis

Planned recruitment of 175 patients per group was estimated from the effect size (h = 0.34)
observed in a telephone-based intervention,1” a = .05, .80 power, and 20% attrition.

The primary outcome, risky drinking days, was analyzed with mixed-effects models. These
models account for correlated measurements within patients, use all available data (allowing
for intention-to-treat rather than only complete-case analysis), and provide unbiased
estimates when data are missing at random.18 Each model included a random effect for
patient and fixed effects for treatment program (a design variable), intervention arm (A-
CHESS vs. control), month (4, 8, and 12), and arm-by-month interaction, using a first-order
autoregressive covariance structure for the repeated measure of month. Secondary outcomes
consisted of rating scales and dichotomous variables. Rating scales measuring negative
consequences of drinking were analyzed with the mixed-effects approach used for the
primary outcome. Abstinence and dichotomous negative consequences of drinking were
analyzed using Fisher’s exact test. All analyses were conducted with IBM SPSS (v.21) using
a 2-sided a of .05.

RESULTS

Baseline Characteristics and A-CHESS Use Data

The Figure shows the flow of patients from initial screening through the end of the follow-
up period, and Table 1 shows baseline characteristics of enrolled patients. Most patients

JAMA Psychiatry. Author manuscript; available in PMC 2014 May 09.
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were white (80%), male (61%), and unemployed (79%); most used or abused drugs in
addition to alcohol (63%). Mean patient age was 38 years (SD = 10; median = 39).

Although 179 patients were randomized to the A-CHESS group, 286 phones were given to
patients during the study because 113 phones were replaced: 56 did not work properly, 19
were stolen, 20 were damaged by patients, and 22 were lost. No patients withdrew from the
study, although 21 patients in the control group and 14 patients in the A-CHESS group did
not provide data for any of the 3 surveys. The rate of survey completion was not
significantly different between groups (Figure). Patients were included in the analysis if they
provided any outcome data according to the intention-to-treat principle.

During the 8-month intervention period, patients randomized to the A-CHESS group used
the system, on average, 40% of days (mean number of days of use: 97.36; median: 103) and
viewed a mean number of 1,967 pages (median: 1,745). Of the 170 patients who received A-
CHESS, 122 (71.7%) pressed the panic button at least once. Because patients could press the
button in error, intended use was defined as going beyond the panic button main page to at
least one other page; 98 did this. Other information about patient use of A-CHESS has been
published elsewhere.1®

Risky Drinking Days
Patients in the A-CHESS group reported significantly fewer risky drinking days (Table 2)
than patients in the control group for the intervention and follow-up period (P = .003) and at
months 4 (P =.020) and 12 (P =.032), but not month 8 (P =.096). The effects of program,
month, and the group-by-month interaction were not significant (Ps = .536, .649, and .865,
respectively). The results were consistent when all 2- and 3-way interactions were included
in the model, with significant effects of A-CHESS overall (main effect; P = .003) and at
months 4 and 12 (simple effects; Ps = .002 and .044), but not at month 8 (P = .259) or for
any other factor or interaction (all Ps > .05). Examining only cases with complete risky-
drinking-day data produced similar results (Table 2). Sensitivity analyses were conducted
using 6 sets of values. The pattern of results changed only when missing risky-drinking-day
data were replaced with the maximum possible value (eTable2).

Abstinence

The odds of reporting abstinence in the previous 30 days (Table 3) were greater for A-
CHESS than control-group patients, with significant differences at months 8 and 12 (Ps =..
038, .014, respectively) but not at month 4 (P =.132). A-CHESS patients were also more
likely than control-group patients to report abstinence at all 3 time points (P = .032).

Negative Consequences of Drinking

No significant differences were found between groups overall or by month for any of the
negative consequences (not eating properly, hurting someone, having one’s status damaged,
having money problems, losing a job, being arrested, having an accident, or involvement
with the DCFS).

JAMA Psychiatry. Author manuscript; available in PMC 2014 May 09.
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Patients reported so few of the dichotomous consequences that monthly comparisons
between groups could not be made. Instead, Fisher’s exact test was used to compare the
proportion of patients in each group reporting the consequence at any time point. Patients in
jail at the time of a survey were counted as having an arrest.

Post-Hoc Analyses

A post-hoc analysis examined the relationship between cumulative system use and number
of risky drinking days. Cumulative system use was defined in 3 ways: nhumber of pages
viewed, number of days used, and number of services used. Each type of use was separately
added to the primary analysis as a time-varying covariate. The number of risky drinking
days was significantly predicted by the number of pages viewed (per 100 pages: B = 0.036,
P =.007, 95% CI [-0.069, —0.002) and days used (B = —0.01, P =.007, 95% CI [-0.02,
—0.00], but not the number of services used (B = -0.06, P = .465, 95% CI [-0.22, 0.10]).

The effect of A-CHESS on post-treatment symptoms and consequences of alcohol
dependence was further explored by replacing risky-drinking-day data from the primary
analysis with the 10 individual BAM items and the composite BAM risk, protection, and
overall scores as outcomes in separate models. Significant effects were found for the
individual items of keeping busy and abstinence confidence, and for the BAM protection
score (eTable 2).

AUD severity was not collected. The closest collected measure was patients’ baseline self-
report of the number of previous times in treatment (mean = 4.67; SD = 9.15; range = 0 to
50), which was not significant when included as a covariate in the primary analysis.

Mediation Analysis

We tested whether the relationship between intervention and number of risky drinking days
was mediated by the three constructs of self-determination theory. Perceived competence,
relatedness, and autonomous motivation were measured using modified versions of the
Drug-Taking Confidence Questionnaire, the Important People Survey, and the Treatment
Self-Regulation Questionnaire, respectively. Mediation was examined using the Test for
Joint Significance,2% which requires a significant relationship between (1) the intervention
and potential mediator (path a) and (2) the outcome and the potential mediator, controlling
for intervention (path b). Of the 3 constructs, only perceived competence at 4 months was
found to mediate the relationship between intervention and number of risky drinking days at
8 months (path: B [95% Cl], P-value) (a: 0.219 [.004, .434], P = .046; b: —.969 [1.650, —.
289], P =.005)

COMMENT

In this randomized trial, patients reported their drinking-related behavior for the past 30 days
at 4, 8, and 12 months post-residential treatment. Patients who received treatment as usual
plus A-CHESS reported a lower average humber of risky drinking days (1.39 vs. 2.75; P =.
003) and higher likelihood of consistent abstinence (51.9% vs. 39.6%; P = .032) than
patients who received only treatment as usual, but no difference in negative consequences of
drinking.

JAMA Psychiatry. Author manuscript; available in PMC 2014 May 09.
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One of self-determination theory’s 3 constructs (competence) was a significant mediator.
We have observed in past work that context seems to influence which constructs are most
salient. For example, relatedness was the only construct that significantly mediated the
relationship between a CHESS intervention for parents of pediatric asthma patients and
asthma control, perhaps because children’s medication adherence requires that parents
receive considerable social support.2! It may be that recovery from addiction is such a
complex process that building competence is more important than in asthma control.

The literature supports the effectiveness of continuing care in improving outcomes for
AUDs,22 as well as for computer-based interventions for AUDs.23-27 Although high-quality
studies have been published about computer-based interventions for continuing care of other
chronic illnesses (e.g., diabetes and heart disease), they are rare for AUDs.28 To our
knowledge, no other large randomized trial has been reported about the effectiveness of
mobile technology for the continuing care of AUDs.

Rates of patient participation in A-CHESS were high compared to usual rates of
participation in aftercare for AUDs.17:29 More than 90% of patients in the A-CHESS group
used the system at least once during months 1-4, and 58% of patients used the application in
the last week of the 8-month intervention period. In contrast, two studies found participation
in aftercare for substance use disorders to be 59%2° and 60%°3° at the end of 3 months. A
study of Hazelden’s MORE program—consisting of 7 sequential, web-based modules, along
with periodic contact with a personal recovery coach—showed that only 40% of patients
accessed any module.28

The study has limitations. Patients in the treatment group received a smartphone while those
in the control group did not, and the app included a weekly self-assessment, possibly
producing an assessment effect3! and more counselor contact than for those in the control
group. The study involved only patient self-report, without urine testing, and each survey
asked about drinking only in the past 30 days, which does not capture a complete picture of
each patient’s drinking and can under- or over-estimate drinking behavior. Using the
standard SIP-R or a similar assessment would have allowed comparisons to other trials. The
study involved only 2 treatment organizations and 5 programs, and most patients were white
males in their 30s and 40s. A test involving more programs, greater control over the types of
continuing care patients received, and more diverse populations is needed to confirm our
results and increase their generalizability. Furthermore, a longer intervention period may be
merited, given that patients have a chronic disease.

Whether smartphones will be practical as continuing care of AUDs depends in part on the
cost and whether it will be reimbursed. In this study, 8 months of A-CHESS cost about
$597/patient, based on 1 hour/month of counselor time at $90/hour divided by 50 patients, 1
hour/month for system administrator time at $50/hour divided by 170 patients, $60/month
for each data plan, and $100 to buy each phone. The cost of interventions such as A-CHESS
will decrease dramatically as more people have smartphones and data plans of their own,
though low-income patients may be less likely to have them.

JAMA Psychiatry. Author manuscript; available in PMC 2014 May 09.
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If other studies confirm our results, such applications could provide the type of care
identified as most effective—that is, care that continues at least 12 months and involves
proactive efforts to change patient behaviors.32 The Affordable Care Act emphasizes (via
accountable care organizations) a single payment for a defined population, with a reward for
good outcomes. An A-CHESS-like system may be economically viable under these rules,
especially if reductions in other healthcare costs offset the cost of phones and data plans.

Thousands of healthcare apps for smartphones are available, with more appearing every day,
but very few have been rigorously tested. The under-treatment of AUDs and the severity of
problems associated with AUDs make it critical to develop applications that work. The
promising results of this trial in continuing care for AUDs point to the possible value of a
smartphone intervention for treating AUDs and perhaps other chronic illnesses.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure.
Participant flow.
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Baseline Demographics Characteristics by Treatment Group?@

Table 1

Control A-CHESS
(n=179) (n=170)

Characteristic No., % No., %
Age, mean (SD), y 38.4(11.2) 38.3(9.5)
Male 109 (60.9) 103 (60.6)
Started drinking before age 15 121 (67.6) 115 (67.6)
Race

Caucasian 142 (79.3) 138(81.2)

African American 24 (13.4) 21 (12.4)

Other 13 (7.3) 11 (6.5)
Highest level of education

<HS 28(156) 42 (24.7)

HS diploma or GED 136 (76) 115 (67.6)

4-year degree or above 15 (8.4) 13 (7.6)
Reasons for beginning treatment: Own
initiativeP 91(50.8) 83 (48.8)
Post-treatment living arrangement

Alone 22(123)  21(12.4)

With family 83 (46.4) 77 (45.3)

With roommates 7 (3.9 11 (6.5)

Shelter 3(1.7) 3(1.8)

Halfway house 59 (33) 55 (32.4)

Unknown 5(2.8) 3(1.8)
Use/abuse drugs besides alcohol 113 (63.1) 105 (61.8)
Other drugs used/abusedcd

Cocaine 43 (38.4) 50 (47.6)

Stimulants (not including cocaine) 22 (19.6) 25(23.8)

Opiates 51 (45.5) 45 (42.9)
Have other mental health problems/issues 81 (45.3) 83 (48.8)
Drinking or other drug use has led to:¢

Loss of job or legal issues 165 (92.2) 159 (93.5)

Loss of significant relationship 160 (89.4) 147 (86.5)
Continues to be affected by history of emotional
or physical trauma 100 (55.9) 86 (50.6)
Not currently employed or self-employed 138 (77.1) 136 (80)
Completed residential treatment 160 (89.1) 159 (93.7)
Median length of stay in residential treatment,
days 50 58.5

Abbreviations: SD, standard deviation; HS, high school; GED, General Educational Development

a . Lo
Data presented as percentage of patients unless otherwise indicated

Page 14

Patients who indicated they began treatment on their own initiative, without also endorsing any other options (i.e., family pressure, employer

pressure, court referral, state agency)
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C . L
Percentages do not sum to 100 because patients could endorse multiple items

d . . L
One control-group patient did not respond to this item.
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Table 2

Group Differences? on Risky Drinking Days Overall and by Month

Control A-CHESS  Mean difference
Effect M (SE) M (SE) (95% CI) t (df) P d®  ne

Analysis of All Available Datad

Overall 2.75(34)  1.39(34)  1.37(46,2.27) 298(287.69) .003 .23 .18

By month:
4months  3.01(0.48) 1.50(0.47) 152(0.24,2.80) 2.32(802.26) .020 .25 .19
8months  2.65(0.48) 1.54(0.49) 1.11(-0.20,2.42) 1.67(809.01) .096 .18 .15
12 months  2.60 (0.49) 1.13(0.50) 1.47(0.13,2.81) 2.15(819.05) .032 .24 21

Analysis of Complete Cases Only®

Overall 2.75(0.35) 1.23(0.35)  1.53(61,2.44) 3.28(275.79) .001 .25 .16

By month:
4months  3.22(0.49) 1.02(0.49) 2.20(0.88,3.52) 3.27(757.44) 0.001 .36 .12
8months  2.43(0.49) 159 (0.49) 0.84(-0.48,2.16) 125(757.44) 0210 .14 .24
12 months 2.61(0.49) 1.07(0.49) 1.53(0.21,2.85) 2.28(757.44) 0.023 .25 .14

aLI'he data were skewed because most patients reported no risky drinking days at each time point.To examine whether results were robust to the

3 log(z/ z +.2
distribution of the data,the analysis was re-run after separately applying various transformations (\/E, \/E log (:c—f—l)‘ s ( / t >

and VI +~5) to the outcome variable. Because the pattern of results across the transformations was consistent with the untransformed data, only
results using the untransformed values are reported. Results also were robust when analyzed using negative binomial regression.

bCohen’s d is calculated as the mean difference divided by the pooled standard deviation (in all cases, spooled=6.05, the pooled standard deviation
at 4 months).

“Cohen’s h is calculated as|2aresin /Py — 2arcsin \/ Ps
days divided by 30) for the control group and A-CHESS, respectively.

, where P1 and P2 are the proportion of days with risky drinking (mean RDD

dModel estimated means based on 314 patients (158 Control; 156 A-CHESS) because 35 patients provided no survey data (21 Control; 14 A-
CHESS)

eModel estimated means based on 279 patients (143 Control; 136 A-CHESS) because 70 patients (36 Control; 34 A-CHESS) had missing risky
drinking day data on at least one survey.
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Prevalence and Odds of Abstinence? by Month

Table 3

Prevalence of
Abstinenceb, n (%)

Odds of
Abstinence®

Control  A-CHESS Control A-CHESS OR(95%cCl) P4
Month4 105 (68%) 118 (76%)  2.10 3.11 1.48 (90-2.43) 132
Month8 101 (67%) 114 (78%)  2.02 3.56 1.76 (L.05-2.96) .038
Month12 95 (66%) 107 (79%)  1.90 3.69 1.94 (1.14-3.31) 017
Months 4,
g Z’: 125e 63 (40%)  81(52%)  0.66 1.08 1.65 (1.05-2.57) 032

Abbreviations: OR, Odds ratio; Cl, Confidence interval.

aAbstinence is defined as a patient reporting no drinking in the past 30 days.

b% reporting abstinence of relapse = nreporting abstinence * ntotal reports; % reporting relapse = 100 — % reporting abstinence

c i
Odds of abstinence = nreporting abstinence * Nreporting relapse; OR = 0ddsA-CHESS + oddsControl

d -
P values calculated using Fisher’s exact test

e . . .
Reported abstinence at all three time points (months 4, 8, and 12)
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