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IMPORTANCE Patients leaving residential treatment for alcohol use disorders 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 alcohol use
disorders with a smartphone application to support recovery have fewer risky drinking days
than control patients.

DESIGN, SETTING, AND PARTICIPANTS An unmasked randomized clinical trial involving 3
residential programs operated by 1 nonprofit treatment organization in the Midwestern
United States and 2 residential programs operated by 1 nonprofit organization in the
Northeastern United States. In total, 349 patients who met the criteria for DSM-IV alcohol
dependence when they entered residential treatment were randomized to treatment as
usual (n = 179) or treatment as usual plus a smartphone (n = 170) with the Addiction–
Comprehensive Health Enhancement Support System (A-CHESS), an application designed to
improve continuing care for alcohol use disorders.

INTERVENTIONS 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 and follow-up period lasted 8 and 4 months, respectively.

MAIN OUTCOMES AND MEASURES Risky drinking days—the number of days during which a
patient’s drinking in a 2-hour period exceeded 4 standard drinks for men and 3 standard
drinks for women, with standard drink defined as one that contains roughly 14 g of pure
alcohol (12 oz of regular beer, 5 oz of wine, or 1.5 oz of distilled spirits). 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 did patients in the control
group, with a mean of 1.39 vs 2.75 days (mean difference, 1.37; 95% CI, 0.46-2.27; P = .003).

CONCLUSIONS AND RELEVANCE The findings suggest that a multifeatured smartphone
application may have significant benefit to patients in continuing care for alcohol use disorders.
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A lcohol dependence is a lifetime psychiatric diagnosis.1,2

Like other chronic illnesses (eg, type 2 diabetes melli-
tus and hypertension), alcohol use disorders (AUDs)

have physiological and behavioral components, as well as re-
lapse rates similar to those of other chronic illnesses.3 It has
been estimated that around 1 in 4 patients with AUDs remain
continuously abstinent in the first year after treatment.4

Although evidence shows that continuing care for alco-
hol and drug use disorders is associated with better outcomes,5

patients leaving treatment for AUDs are not typically offered
aftercare with ongoing monitoring.3,6 Regular or severity-
adjusted checkups to assess a patient’s status and modify treat-
ment goals, if indicated, are common for other chronic con-
ditions but rare for addiction.3 This scarcity arises in part from
the strained addiction treatment system, which is financially
overburdened, labor intensive, and unstable.7 Insufficient con-
tinuing care persists despite the cost of alcohol abuse and de-
pendence in the United States, estimated to be about $184.6
billion per year.8

Technology offers a way of providing continuing care for
AUDs. A smartphone application could make recovery sup-
port, information, and monitoring available almost con-
stantly. Compared with traditional care, technology can give
personalized care while using less counselor time and be avail-
able at the moment of greatest need.

This article describes a randomized clinical trial of a smart-
phone application called the Addiction–Comprehensive Health
Enhancement Support System (A-CHESS), which was de-
signed to improve continuing care for AUDs by offering emo-
tional and instrumental support at almost any time and place.9

The theoretical basis of A-CHESS is self-determination theory,
which posits that meeting 3 needs contributes to an individu-
al’s adaptive functioning: being perceived as competent, feel-
ing related to others, and feeling internally motivated and not
coerced in one’s actions.10,11 Self-determination theory was
chosen because evidence suggested that its 3 constructs could
be causal mechanisms that would affect A-CHESS targets, and
because self-determination theory is broad and fundamental
enough to cover a complex, multifaceted eHealth interven-
tion such as A-CHESS.12 This study reports the primary out-
come from a trial that hypothesized that patients leaving resi-
dential care for AUDs who received treatment as usual plus a
multifeatured smartphone application would have fewer risky
drinking days over 12 months than patients receiving only treat-
ment as usual. We also report on 2 secondary outcomes: ab-
stinence and negative consequences of drinking.

Methods
Study Design and Participants
The A-CHESS study was an unmasked randomized clinical trial
with 349 patients who met the criteria for DSM-IV alcohol de-
pendence on entering treatment at 3 residential programs op-
erated by 1 nonprofit treatment organization in the Midwest-
ern United States and 2 programs operated by another nonprofit
organization in the Northeastern United States. Patients had
to be at least 18 years old, willing to be randomized, and able

to identify 2 backup contacts—people who could provide in-
formation about how to reach the patient for 1 year. Patients
were not approached to be recruited if their medical records
showed a psychiatric or medical condition that would have pre-
cluded participating in the study (a history of suicidality, a sig-
nificant 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 con-
sisted of cognitive-behavioral therapy, motivational interview-
ing, and psychoeducation, conducted almost entirely in group
therapy. In the 2 Northeastern programs, residential treat-
ment consisted of group therapy (based on cognitive-
behavioral therapy and psychoeducation), case management
services, supportive individual counseling (based on motiva-
tional interviewing and cognitive-behavioral therapy), and 3
community Alcoholics Anonymous meetings per week.

Onsite project coordinators (H.D. and S.M.C.) employed by
each program identified eligible patients from the program’s
administrative database. About 2 weeks before an eligible pa-
tient left residential treatment, the coordinator discussed the
study with the patient, including procedures, data to be col-
lected, and risks and benefits. Willing patients gave written in-
formed consent and were enrolled. The coordinator then col-
lected pretest data and contacted the project director to get a
group assignment. Within each program, patients were ran-
domized to the control group or A-CHESS in a 1:1 ratio using a
computer-generated random allocation sequence with blocks
of 8. Randomization was implemented using sequentially num-
bered containers. The study was approved by the institu-
tional review board at the University of Wisconsin–Madison
and registered at clinicaltrials.gov (NCT01003119).

Patients in the control group received treatment as usual
for 12 months; those in the A-CHESS group received treat-
ment as usual plus a smartphone with the A-CHESS applica-
tion for the 8-month intervention period and treatment as usual
only during the 4-month follow-up. Recruitment took place
from February 11, 2010, through June 30, 2011, and the inter-
vention from February 11, 2010, through June 29, 2012. Re-
cruitment 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 re-
quired or monitored.

Patients in the A-CHESS group received a smartphone with
the A-CHESS application, mobile phone service, and a data
plan. A-CHESS had both static content (eg, audio-guided re-
laxation) and interactive features. For example, if a patient
neared a high-risk location (a bar she used to frequent), the
Global Positioning System initiated an alert asking the pa-
tient if she wanted to be there. eTable 1 in the Supplement
shows A-CHESS services; screenshots of A-CHESS are avail-
able at http://chess.wisc.edu/achess-archive/. Each patient
using A-CHESS had a unique account. A-CHESS use data were
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automatically collected in time-stamped server log files, in-
cluding when a patient accessed A-CHESS, the service(s) se-
lected, 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 dem-
onstrate a minimal understanding of A-CHESS (ie, the ability
to set up their profile and use the discussion board and tex-
ting 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 application’s panic button. Pa-
tients were free to use the smartphones for personal pur-
poses throughout the intervention. Only the use of A-CHESS
services was monitored.

Implementation
Counselors were asked to treat study participants as they would
normally provide care for a patient who had left residential
treatment (ie, respond to patient-initiated requests for refer-
rals or information but not offer counseling per se), although
A-CHESS counselors received patient updates through the ap-
plication. Patients in the A-CHESS group were asked each week
to complete a reduced version of the Brief Addiction Monitor
(BAM),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 re-
sults 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 com-
pleted. During the intervention, patients completed 3751
weekly BAMs and shared 3637 (97.0%) of these with counsel-
ors. Patients were much more willing to share their BAM re-
sults (93.5% allowed this) than that they had had a lapse (41.9%
allowed this). The time counselors spent responding to pa-
tients in the study was not tracked, although informal feed-
back suggested it was minimal. One counselor estimated she
spent 2 hours per week to follow up with 120 patients.

Researchers called patients to administer the outcome sur-
vey at 4, 8, and 12 months after discharge from treatment. The
survey, which asked about risky drinking days, quality of life,
treatment services received, and coping behavior, took 15 to 25
minutes to complete. If researchers’ calls and messages went un-
answered, researchers called backup contacts. On average, 20
calls were required per patient to complete 3 telephone 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 drink-
ing (secondary outcomes) than control patients. Data for all 3
outcomes came from the telephone survey conducted 4, 8, and
12 months after discharge from residential treatment. We con-
sidered 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 pa-
tient’s drinking in a 2-hour period exceeded 4 standard drinks
for men and 3 standard drinks for women, using the National

Institute on Alcohol Abuse and Alcoholism definition of a stan-
dard drink as one containing roughly 14 g of pure alcohol (12
oz of regular beer, 5 oz of wine, or 1.5 oz of distilled spirits).
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. Nega-
tive consequences of drinking came from the Short Inven-
tory of Problems–Revised.15,16 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, hurt-
ing someone, having one’s status damaged, and having money
problems), made 3 items dichotomous (losing a job, being ar-
rested, and having an accident), and added 1 dichotomous item
(involvement with the Department of Children and Family Ser-
vices). Because of these departures from the established in-
strument, 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,17 with α = .05, 80% power, and 20% attrition.

The primary outcome, risky drinking days, was analyzed
with mixed-effects models. These models account for corre-
lated measurements within patients, use all available data (al-
lowing for intention-to-treat rather than only complete-case
analysis), and provide unbiased estimates when data are miss-
ing at random.18 Each model included a random effect for pa-
tient and fixed effects for treatment program (a design vari-
able), intervention arm (A-CHESS vs control), month (4, 8, and
12 months), and arm-by-month interaction, using a first-
order autoregressive covariance structure for the repeated mea-
sure of month. Secondary outcomes consisted of rating scales
and dichotomous variables. Rating scales measuring nega-
tive consequences of drinking were analyzed with the mixed-
effects approach used for the primary outcome. Abstinence and
dichotomous negative consequences of drinking were ana-
lyzed using the Fisher exact test. All analyses were con-
ducted with SPSS version 21 (SPSS, Inc) using a 2-sided α 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 presents
baseline characteristics of enrolled patients. Most patients were
white (80.2%), male (60.7%), and unemployed (78.5%); most
used or abused drugs in addition to alcohol (62.5%). Mean (SD)
patient age was 38 (10) years (median, 39 years).

Although 170 patients were randomized to the A-CHESS
group, 286 smartphones were given to patients during the study
because 116 smartphones were replaced: 56 did not work prop-
erly, 20 were stolen, 18 were damaged by patients, and 22 were
lost. No patients withdrew from the study, although 21 in the
control group and 14 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
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included in the analysis if they provided any outcome data ac-
cording to the intention-to-treat principle.

During the 8-month intervention period, patients random-
ized to the A-CHESS group used the system, on average, 41.1%
of days (mean number of days of use, 100.2; median, 103.0) and
viewed a mean number of 1967 pages (median, 1745 pages). Of
the 170 patients who received A-CHESS, 122 (71.8%) pressed
the panic button at least once. Because patients could press
the button in error, intended use was defined as going be-
yond 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.19

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 periods (P = .003) and at months
4 (P = .02) and 12 (P = .03) but not month 8 (P = .10). The ef-
fects of program, month, and the group-by-month interac-
tion were not significant (Ps = .54, .65, and .87, respectively).
The results were consistent when all 2- and 3-way interac-
tions 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 .04) but not at month 8 (P = .26)
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 maxi-
mum possible value (eTable 2 in the Supplement).

Abstinence
The odds of reporting abstinence in the previous 30 days
(Table 3) were greater for A-CHESS than for control patients,
with significant differences at months 8 and 12 (Ps = .04 and

.02, respectively) but not at month 4 (P = .13). A-CHESS pa-
tients were also more likely than control patients to report ab-
stinence at all 3 time points (P = .03).

Negative Consequences of Drinking
No significant differences were found between groups over-
all or by month for any of the negative consequences (not eat-
ing properly, hurting someone, having one’s status damaged,
having financial problems, losing a job, being arrested, hav-
ing an accident, or involvement with the Department of Chil-
dren and Family Services).

Patients reported so few of the dichotomous conse-
quences that monthly comparisons between groups could not
be made. Instead, a Fisher exact test was used to compare the
proportion of patients in each group reporting the conse-
quence at any time point. Patients in jail at the time of a sur-
vey were counted as having an arrest.

Post Hoc Analyses
A post hoc analysis examined the relationship between cumu-
lative system use and number of risky drinking days. Cumula-
tive system use was defined in 3 ways: number of pages viewed,
number of days used, and number of services used. Each type
of use was added separately to the primary analysis as a time-
varying covariate. The number of risky drinking days was sig-
nificantly predicted by the number of pages viewed (per 100
pages: B = 0.04; P = .01; 95% CI, –0.069 to –0.002) and days used
(B = –0.01; P = .007; 95% CI, –0.02 to 0.00) but not the number
of services used (B = –0.06; P = .47; 95% CI, –0.22 to 0.10).

The effect of A-CHESS on posttreatment 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 mod-
els. Significant effects were found for the individual items of

Figure. Participant Flow

380 Patients approached

31 Excluded
13 Ineligible for study

18 Declined study
13 Not interested
2 Does not like GPS
3 Did not show for intake

and training

4 Recruited more than 2 weeks
before leaving treatment

9 Administrative discharge

349 Randomized

139 (77.6%) in 12-mo survey

149 (83.3%) in 8-mo survey

154 (86.1%) in 4-mo survey

179 Control patients

132 (77.7%) in 12-mo survey

146 (85.9%) in 8-mo survey

152 (89.4%) in 4-mo survey

170 A-CHESS patients

271 (77.7%) in 12-mo survey

295 (84.5%) in 8-mo survey

306 (87.7%) in 4-mo survey

349 Control  and A-CHESS patients

A-CHESS indicates Addiction–
Comprehensive Health Enhancement
Support System; GPS, Global
Positioning System.
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keeping busy and abstinence confidence, as well as for the BAM
protection score (eTable 2 in the Supplement).

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

Mediation Analysis
We tested whether the relationship between the intervention
and the number of risky drinking days was mediated by the 3

constructs of self-determination theory. Perceived compe-
tence, relatedness, and autonomous motivation were mea-
sured using modified versions of the Drug-Taking Confidence
Questionnaire, the Important People Survey, and the Treat-
ment Self-Regulation Questionnaire, respectively. Mediation was
examined using the Test for Joint Significance,20 which re-
quires a significant relationship between (1) the intervention and
potential mediator (path a) and (2) the outcome and the poten-
tial mediator, controlling for intervention (path b). Of the 3 con-
structs, only perceived competence at 4 months mediated the
relationship between intervention and number of risky drink-
ing days at 8 months (path: B [95% CI], P value) (a: 0.219 [0.004
to 0.434], P = .046; b: –0.969 [1.650 to –0.289], P = .005).

Discussion
In this randomized clinical trial, patients reported their drink-
ing-related behavior for the past 30 days at 4, 8, and 12 months
following residential treatment. Patients who received treat-
ment as usual plus A-CHESS reported a lower mean number
of risky drinking days (1.39 vs 2.75; P = .003) and a higher like-
lihood of consistent abstinence (51.9% vs 39.6%; P = .03) than
patients who received only treatment as usual, but no differ-
ence in the negative consequences of drinking.

One of self-determination theory’s 3 constructs (compe-
tence) 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 another CHESS
intervention—one for parents of pediatric patients with asthma—
perhaps because children’s medication adherence requires that
parents receive considerable social support.21 It may be that re-
covery 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 stud-
ies have been published about computer-based interven-
tions for continuing care of other chronic illnesses (eg, type 2
diabetes mellitus and heart disease), they are rare for AUDs.28

To our knowledge, no other large randomized clinical trial has
reported the effectiveness of smartphone technology for the
continuing care of patients with AUDs.

Rates of patient participation in A-CHESS were high com-
pared with usual rates of involvement in aftercare for AUDs.17,29

More than 90% of patients in the A-CHESS group used the sys-
tem at least once during months 1 to 4, and 57.6% of patients used
the application in the last week of the 8-month intervention pe-
riod. In contrast, 2 studies found participation in aftercare for
substance use disorders to be 59%29 and 60%30 at the end of 3
months. A study of Hazelden’s My Ongoing Recovery Experi-
ence 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 application included a weekly self-assessment, possi-

Table 1. Baseline Demographic Characteristics by Treatment Groupa

Characteristic
Control

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

Age, mean (SD), y 38.4 (11.2) 38.3 (9.5)

Male sex 109 (60.9) 103 (60.6)

Started drinking before age 15 y 121 (67.6) 115 (67.6)

Race

White 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

Less than HS 28 (15.6) 42 (24.7)

HS diploma or GED 136 (76.0) 115 (67.6)

4-y degree or above 15 (8.4) 13 (7.6)

Reasons for beginning treatment: own initiativeb 91 (50.8) 83 (48.8)

Posttreatment living arrangement

Alone 22 (12.3) 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 (33.0) 55 (32.4)

Unknown 5 (2.8) 3 (1.8)

Use or abuse drugs besides alcohol 113 (63.1) 105 (61.8)

Other drugs used or abusedc,d

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 toc

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 (80.0)

Completed residential treatment 160 (89.1) 159 (93.7)

Length of stay in residential treatment, median, d 50.0 58.5

Abbreviations: A-CHESS, Addiction–Comprehensive Health Enhancement
Support System; GED, General Educational Development; HS, high school.
a Values are presented as number (percentage) of patients unless otherwise

indicated.
b Patients who indicated they began treatment on their own initiative, without

also endorsing any other options (ie, family pressure, employer pressure, court
referral, or state agency).

c Percentages do not sum to 100 because patients could endorse multiple items.
d One control patient did not respond to this item.
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bly producing an assessment effect31 and more counselor con-
tact 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 cap-
ture a complete picture of each patient’s drinking and can un-
derestimate or overestimate drinking behavior. Using the stan-
dard Short Inventory of Problems–Revised or a similar
assessment would have allowed comparisons to other trials. The
study involved only 2 nonprofit organizations that operated 5
treatment programs, and most patients were white men 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 in-
crease their generalizability. Furthermore, a longer interven-
tion 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 re-
imbursed. In this study, 8 months of A-CHESS cost about $597
per patient, based on 1 hour per month of counselor time at
$90 per hour divided by 50 patients, 1 hour per month for sys-
tem administrator time at $50 per hour divided by 170 pa-
tients, $60 per month for each data plan, and $100 to buy each
smartphone. The cost of interventions such as A-CHESS will
decrease dramatically as more people have smartphones and
data plans of their own, although low-income patients may be
less likely to have them.

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 Patient Protection and Afford-
able Care Act emphasizes (via accountable care organizations)

Table 2. Group Differences on Risky Drinking Days Overall and by Montha

Effect

Mean (SE)

Mean Difference (95% CI) tdf P Value d b hControl A-CHESS
Analysis of all available datac

Overall 2.75 (0.34) 1.39 (0.34) 1.37 (0.46 to 2.27) 2.98287.69 .003 .23 .18

By month

4 3.01 (0.48) 1.50 (0.47) 1.52 (0.24 to 2.80) 2.32802.26 .02 .25 .19

8 2.65 (0.48) 1.54 (0.49) 1.11 (−0.20 to 2.42) 1.67809.01 .10 .18 .15

12 2.60 (0.49) 1.13 (0.50) 1.47 (0.13 to 2.81) 2.15819.05 .03 .24 .21

Analysis of complete cases onlyd

Overall 2.75 (0.35) 1.23 (0.35) 1.53 (0.61 to 2.44) 3.28275.79 .001 .25 .16

By month

4 3.22 (0.49) 1.02 (0.49) 2.20 (0.88 to 3.52) 3.27757.44 .001 .36 .12

8 2.43 (0.49) 1.59 (0.49) 0.84 (−0.48 to 2.16) 1.25757.44 .21 .14 .24

12 2.61 (0.49) 1.07 (0.49) 1.53 (0.21 to 2.85) 2.28757.44 .02 .25 .14

Abbreviation: A-CHESS, Addiction–Comprehensive Health Enhancement
Support System.
a The data were skewed because most patients reported no risky drinking days

at each time point. To examine whether results were robust to the distribution
of the data, we reran the analysis after separately applying various
transformations 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.

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

c Model-estimated means based on 314 patients (158 control and 156 A-CHESS)
because 35 patients provided no survey data (21 control and 14 A-CHESS).

d Model-estimated means based on 279 patients (143 control and 136 A-CHESS)
because 70 patients (36 control and 34 A-CHESS) had missing
risky-drinking-day data on at least one survey.

Table 3. Prevalence and Odds of Abstinence by Montha

Characteristic

Abstinence

OR (95% CI) P Valued

Prevalence, No. (%)b Oddsc

Control A-CHESS Control A-CHESS
Months

4 105 (67.7) 118 (75.6) 2.10 3.11 1.48 (0.90-2.43) .13

8 101 (66.9) 114 (78.1) 2.02 3.56 1.7 (1.05-2.96) .04

12 95 (65.5) 107 (78.7) 1.90 3.69 1.94 (1.14-3.31) .02

4, 8, and 12e 63 (39.6) 81 (51.9) 0.66 1.08 1.65 (1.05-2.57) .03

Abbreviations: A-CHESS, Addiction–Comprehensive Health Enhancement
Support System; OR, odds ratio.
a Abstinence is defined as a patient reporting no drinking in the past 30 days.
b Percentage reporting abstinence of relapse = nreporting abstinence/ntotal reports;

percentage reporting relapse = 100 – % reporting abstinence.

c Odds of abstinence = nreporting abstinence/nreporting relapse; OR = oddsA-CHESS/
oddsControl.

d P values calculated using the Fisher exact test.
e Reported abstinence at all 3 time points (months 4, 8, and 12).
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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 health care
costs offset the expense of smartphones and data plans.

Thousands of health care applications for smartphones are
available, with more appearing every day, but very few have

been tested rigorously. The undertreatment 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.
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