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Abstract

Background: Research shows that improvements in coping strategies, abstinence self-efficacy, craving, and depression are
potential mechanisms of behavioral change (MOBC) in treatments for substance use disorders (SUDs). However, little is known
about how theseinsights regarding MOBC can be applied to SUD treatment settings. One way to facilitate MOBC-informed care
in frontline settings could be to measure and monitor changesin MOBC throughout treatment using brief, frequent questionnaires
that patients complete by using mobile technologies (eg, smartphones). The results derived from these questionnaires could
potentially be used for clinical monitoring (ie, measurement-based care) to better understand whether individual patients are
experiencing treatment-related improvements on key clinical targets.

Objective: This study evaluated whether brief, weekly MOBC questionnaires completed by patients remotely can potentially
provide clinically meaningful information about changesin MOBC in the context of real-world, community-based SUD treatment.

Methods: A total of 30 patients (14/30, 47% female; 13/30, 43% racia or ethnic minority) in a community SUD treatment
clinic participated in apilot study where they wereinvited to complete brief, weekly questionnaires that assessed various MOBC,
including coping strategies, abstinence self-efficacy, craving, depression, and therapeutic alliance. Questionnaires were typically
completed remotely via smartphone for up to 6 months; 618 questionnaires were completed in total. Participants also completed
longer, psychometrically validated measures of the same MOBC at baseline and 6-month research appointments. Statistical
analysestested whether brief, weekly, remotely completed MOBC questionnaires exhibited characteristics that would be desirable
for real-world longitudinal clinical monitoring, including a tendency to detect within-person changes in MOBC over time;
cross-sectional and longitudinal associationswith longer, psychometrically validated measures completed at research appointments;
and similar patterns of associations with 6-month percentage of days abstinent as longer, psychometrically validated MOBC
measures completed at research appointments.

Results: Theresults of thisstudy indicated that the brief, weekly, remotely completed MOBC measures exhibited characteristics
that are desirable for clinical monitoring, including atendency to vary longitudinally (within patients over time) more often than
measures of alcohol and drug consumption, generally having medium to large cross-sectional and longitudinal correlations with
longer psychometrically validated measures of MOBC completed at research appointments, and generally having similar patterns
of association with 6-month percentage of days abstinent from alcohol and drugs as longer psychometrically validated MOBC
measures completed at research appointments.

Conclusions: The results of this pilot study provide initial evidence that incorporating brief, weekly, and remotely completed
MOBC questionnaires into community SUD treatment may be a viable approach for facilitating MOBC-informed care. Such
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guestionnaires can potentially support measurement-based care by providing meaningful information about within-patient changes
in clinical domains that are often directly targeted in SUD treatments and predict long-term substance use outcomes.

(IMIR Form Res 2022;6(11):e42376) doi: 10.2196/42376
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Introduction

At least 2 million people receive treatment for substance use
disorders (SUDs) annually in the United States [1]. Research
hasidentified several efficacioustreatmentsfor SUDs, including
behavioral and medication-based treatments [2,3]. To help
improve the effectiveness and efficiency of SUD treatments,
research has become increasingly focused on identifying the
specific mechanisms of behavior change (MOBC) that may be
most responsible for driving treatment outcomes [4,5].

Studies show that multiple MOBC—including (but not limited
to) increases in substance-related coping skills and abstinence
self-efficacy, reductions in craving and depression symptoms,
and a strong therapeutic alliance—typically improve during a
variety of SUD treatments, and theseimprovements often predict
long-term substance use outcomes [6-19]. Moreover, these
MOBC often reflect highly meaningful clinical targets for
patientsand clinicians; for example, patients may feel distressed
by cravings and depression symptoms and often want to improve
their coping skills and abstinence self-efficacy.

What remains less understood is how the growing body of
MOBC-related findings will be used to improve the treatments
that are offered in community-based SUD treatment settings;
that is, how can MOBC science be used to help frontline
clinicians offer better treatment? Because MOBC are potentially
observable indicators of whether SUD treatments are working
for individua patientsin treatment, it is possible that measuring
and monitoring MOBC longitudinally throughout treatment
could help clinicians and patients detect whether atreatment is
affecting meaningful proximal treatment targets that are
associated with long-term outcomes (ie, MOBC). For example,
clinicians could routinely administer brief questionnaires to
assess different MOBC and then score, graph, and review
changes in these measures over time throughout treatment as a
form of treatment progress monitoring or measurement-based
care [20]. These self-monitoring data could help draw clinical
attention toward MOBC and facilitate clinical discussionsabout
factors that may be contributing to changes in MOBC; for
example, how specific behavior changes helped a patient
increase their abstinence self-efficacy or reducetheir depression
symptoms. However, many community treatment settings are
currently unable to systematically measure and monitor MOBC
as a part of routine care. As a result, there are significant
limitations to the extent that MOBC-related research findings
affect the SUD treatments that patients receive in real-world
Settings.

To help reduce this gap, we developed a tool designed to
facilitate MOBC-informed measurement-based care and
pilot-tested its feasibility and usability in a community-based
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treatment setting [21,22]. The measurement-based care system
included apatient-facing brief questionnaire that patients could
complete remotely (eg, via smartphone), called the weekly
check-in, which included questions assessing MOBC and other
domainsthat clinicians reported as potentially helpful to measure
frequently during routine care. The system also included a
web-based dashboard for clinicians to review the longitudinal
results of their patients' weekly check-ins. During the clinical
pilot, clinicians and patients had high rates of engagement with
the system and provided favorable subjective ratings regarding
its usability and clinical helpfulness[21].

Despite the high rates of engagement and favorable usability
ratings of the weekly check-in [21], it is currently unclear
whether brief and remotely completed weekly MOBC
assessments could provide quantitatively meaningful dataabout
changesin MOBC during real-world SUD treatment. Therefore,
this study provides a preliminary evaluation of such MOBC
assessments. If the results of this study indicate that such
guestionnaires provide quantitatively meaningful information,
it would suggest that incorporating brief, remote, and frequent
MOBC assessments during community SUD treatment could
be a viable approach to facilitating MOBC-informed
measurement-based carein real-world settings, which could be
further tested in large-scal e implementation studies. Specificaly,
this study evaluateswhether brief, weekly, remotely completed
MOBC questionnaires completed by patients in
community-based trestment exhibited characteristicsthat would
be desirable for real-world longitudinal clinical monitoring,
including (1) a tendency to detect longitudinal within-person
changes in MOBC over time, (2) cross-sectiona and
longitudinal associationswith longer, psychometrically validated
measures completed at research appointments; and (3) similar
patterns of associations with 6-month percentage of days
abstinent aslonger, psychometrically validated MOBC measures
completed at research appointments. It was hypothesized that
the brief and remotely completed MOBC measures completed
on the weekly check-in would vary longitudinally for most
patients and that within-patient variability would be more
common for measures of MOBC than for measures of alcohol
and drug consumption, in part because many patients initiate
abstinence from alcohol and drugs before starting SUD treatment
[23,24]. It was also hypothesized that the remotely completed
MOBC measures would have high cross-sectional and
longitudinal associationswith longer, psychometrically validated
measures completed at baseline and 6-month research
appointments, and that MOBC measures completed in both
modalities—brief, remotely completed measures on the weekly
check-in and longer, psychometrically validated measures
completed at research appointments—would have similar
patterns of association with 6-month percentage of days
abstinent.
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Methods

Setting and Participantsfor Clinical Pilot

In total, 30 participants were recruited from an addiction and
mental health treatment clinic in an urban setting in Washington
State, United States. The clinic offered treatment in various
formats, including counseling (individual and group), peer
recovery support, case management, pharmacotherapy for
psychiatric, alcohol, and opioid use disorders, and harm
reduction—oriented treatment (ie, for patientswith nonabstinent
goals). Participants were recruited via handouts that clinicians
could give to patients during treatment sessions and flyers that
were posted in public spaceswithinthe clinic. Eligibility criteria
for theclinical pilot included being enrolled in SUD treatment,
receiving carefromaclinician on 1 of 2 participating treatment
teams, having an iPhone or Android smartphone, the ability to
read and speak English, being at least 18 years old, and having
an Alcohol Use Disorders Identification Test-Consumption
version score >4 for men or 3 for women [25] or self-reporting
past-year use of nonprescribed or illicit drugs, including alcohol,
cannabis, hallucinogens, inhdants, opioids, sedatives, hypnotics,
anxiolytics, or stimulants [26]. Eligibility screening was
completed by phone by amember of the research team. Eligible
patients wereinvited to compl ete abaseline appointment, where
they provided informed consent to participate in the pilot.
Participants completed additional follow-up research
appointmentswith aresearch coordinator at 6, 12, and 24 weeks
after baseline. Participantswere recruited between October 2019
and June 2021. A samplesize of 30 patientswas recruited during
this period, which was determined to be adequate for the
formative aims of this research. Additional details regarding
the setting and procedures are provided in aprevious study [21].

M easures

Weekly Check-in

A brief questionnaire, called the weekly check-in, was sent to
patients every week via SM S text message or email through a
REDCap server [27]. Patients completed the first weekly
check-in at the baseline research appointment, and subsequent
weekly check-ins were completed independently for up to 24
weeks. Theweekly check-in contained 2 questionsthat assessed
past-week substance use and 10 questionsthat assessed 5 MOBC
domains described subsequently, with 1 to 3 questions per
domain included from previously validated measures. The 5
MOBC domains were selected based on clinician input during
formative research [22] and empirical evidence supporting their
roleas MOBC in SUD treatment.

Theweekly check-in alsoincluded 10 other questionsthat were
not evaluated here but were included in the weekly check-in
based on clinician input [22]; these included 2 questions
assessing positive life outlook, 6 questions assessing goals for
the coming week, and 2 open-ended questions where patients
could write additional goalsor provide other notes they wanted
to communicate to their clinicians. The specific questions
included in the weekly check-in are provided in Multimedia
Appendix 1[28-32].
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Research Assessments

Participants were aso invited to complete longer,
psychometrically validated measures of substance use and
MOBC at research appointments completed at the baseline and
a the 6-, 12-, and 24-week follow-ups. These appointments
initially occurred in person but were later completed as
telephone-based appointments to facilitate social distancing
during the COVID-19 pandemic.

Substance Use and MOBC Domains

Overview

The measures used to assess substance use and MOBC domains
are described in the following sections. Each section describes
the brief, remotely completed measures that were included in
the weekly check-in and the corresponding longer,
psychometrically validated measures that were completed at
the baseline and at the 6-, 12-, and 24-week research
appointments.

Substance Use

On the weekly check-in, drinking and drug use were measured
using 2 questions that asked participants how many days they
“drank too much” and “used drugs’ over the past week. The
response options for both questions were on a 5-point scale
ranging from “not at all” to “every day.” The 2 questions used
in the weekly check-in were derived from the Substance Use
Recovery Evaluator [32] with minor modifications to question
wording based on earlier usability testing with patients that
indicated some confusion with the origina question phrasing
[33].

At research appointments, drinking and drug use were assessed
over a 30-day period via structured interviews with the
Addiction Severity Index-Lite [34]. The specific indices used
inthisstudy reflected (1) the percentage of days (out of the past
30) that participants drank to intoxication, (2) the percentage
of days (out of the past 30) that participants used any illicit or
nonprescribed psychoactive drugs, excluding acohol and
tobacco, and (3) the percentage of days (out of the past 30) that
participants reported complete abstinence from alcohol and
illicit or nonprescribed psychoactive drugs, excluding tobacco.
Coping Strategies

The weekly check-in included 3 questions asking patients how
often they used coping strategies that could be helpful for
preventing a cohol and drug use. The 3itemswere derived from
the Coping Strategies Scale [28] and were selected for the
weekly check-in because they reflected broad cognitive
behavioral strategiesthat are applicableto arange of scenarios,
including stimulus control (ie, avoiding people, places, and
thingsthat can lead to substance use), alternative reinforcement
(ie, engaging in activities that can replace substance use), and
high-risk planning (eg, planning ahead for situations that pose
a high-risk for substance use). The wording of the questions
and responses was modified to make the question structure more
consistent with other itemsin the weekly check-in, asinformed
by preliminary usability testing with patients. Response options
were on a 5-point scale ranging from “not at al” to “aways.”
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At research appointments, coping strategieswere assessed using
the 59-item Coping Strategies Scale [28], modified to reflect
coping strategies relevant to preventing any type of substance
use rather than alcohol specifically. The 59-item Coping
Strategies Scale was initially excluded from the research
appointment questionnaire battery owing to concerns about
potential assessment fatigue to participants, asthe questionnaire
was considerably longer than all other measures. However, most
patients were able to complete the initial questionnaire battery
without assessment fatigue, so the questionnaire was added to
the battery midway through the study. Therefore, it was only
available at baseline for the last 14 enrolled patients and at the
6-month follow-up for thelast 16 enrolled patients, one of whom
declined to complete it because of assessment fatigue.

Abstinence Self-efficacy

The weekly check-in included two items asking patients how
confident they felt in their ability to not drink or use drugs (ie,
abstinence self-efficacy), including (1) when they were
emotionally upset or in physical pain and (2) when they felt an
urge or craving. The questions were derived from the Brief
Situational Confidence Questionnaire-8 [29] with modifications
to make phrasing more consistent with other itemsin the weekly
check-in, as informed by preliminary usability testing with
patients. Response optionswere on a5-point scal e ranging from
“not at all confident” to “extremely confident.”

At research appointments, confidence in avoiding alcohol or
drug usewas assessed using thefull Brief Situational Confidence
Questionnaire-8 questionnaire [29].

Craving

The weekly check-in included one question that asked how
many days the patient experienced alcohol and drug cravings
over the past week using a question included in the Substance
Use Recovery Evaluator [32]. Response options were on a
5-point scale ranging from “not at all” to “every day.”

At research appointments, craving was assessed over the past
week using the 5-item Penn Alcohol Craving Scale questionnaire
[35], which was modified to assess craving for drugsin addition
to alcohol.

Depression

The weekly check-in included the Patient Headlth
Questionnaire-2 (PHQ-2) to briefly assess depression symptoms
[30]. The PHQ-2 is a 2-item measure derived from the first 2
items of the 9-item PHQ [36]. Response options are on a4-point
scale ranging from “not at all” to “nearly every day.”

At the research appointments, depression symptoms were
measured using the full PHQ-9 [36].

Therapeutic Alliance

Therapeutic alliance was assessed on the weekly check-in using
2 questions asking patients to report how much their clinicians
agreed with them about what was important to work on in
treatment and how often their clinicians gave them new ways
of looking at their problems. The 2 questionswere derived from
the Working Alliance Inventory-Short Revised [31] with
modifications to make the questions and responses more
consistent with the other questions on the weekly check-in.
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Response optionswere on a5-point scaleranging from “ seldom”
to “always”

At research appointments, the therapeutic alliance was assessed
using the full Working Alliance Inventory-Short Revised [31].

Ethical Consider ations

All procedures used in this study were approved by the
University of Washington Institutional Review Board (approval
number: STUDY 00007996). All participants provided written
documentation of informed consent before participating in the
study. All study datawere deidentified before analysis. Research
participants were paid US $50 in prepaid debit cards for
attending each research appointment (up to 4 appointments or
US $200 in total).

AnalysisPlan

Statistical analyses aimed to evaluate whether the MOBC
measures obtained from the brief, remotely completed weekly
check-in conveyed information that would be desirable for
longitudinal monitoring of changes in MOBC during SUD
treatment, including (1) atendency to vary longitudinally within
persons over time; (2) high cross-sectional and longitudinal
associations with longer, psychometrically validated measures
completed at research appointments; and (3) similar patterns of
association with end-of-pilot percentage of days abstinent as
the longer, psychometrically validated MOBC measures
completed at research appointments.

Longitudinal, within-patient variability in weekly check-in
domains was characterized descriptively to understand how
much information each domain on the weekly check-in could
potentially provide about changes in MOBC within patients
over time (ie, measures with limited variability within patients
over time may have less utility for longitudinal clinical
monitoring and measurement-based care). Descriptive analyses
were performed using data visualization methodsthat illustrated
the variability and ranges of scores for weekly substance use
and MOBC measureswithin patientsacrossal time points. The
number of patients whose weekly check-in responsesindicated
no variability over the 24-week period (eg, number of patients
reporting no changes in substance use or no changes in coping
strategies) was a so identified to evaluate how often the weekly
measures had no within-person variability.

Cross-sectional and longitudinal associations between the
weekly check-in measures (assessed using 1-3 questions per
domain) and their corresponding longer, psychometrically
validated measures completed at research appointments (5-59
guestions per domain) were examined. Cross-sectional
associationswere examined by computing Pearson correlations
between the psychometrically validated measures and the
corresponding weekly check-in measures when both were
completed at baseline. Longitudinal associationswere evaluated
using Pearson correlations of change scores on the
psychometrically validated measures between the baseline and
the 6-month research assessments and change scores on the
corresponding weekly check-in measures over a matched time
period (ie, the“matched” weekly check-inswerethosethat were
temporally closest to each research appointment, allowing a
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gap of up to 14 days between the research appointment and the
weekly check-in).

Patterns of cross-sectional and longitudinal associations between
percentages of days abstinent and MOBC domains assessed
using both modalities (ie, weekly check-in and the longer,
psychometrically validated measures completed at research
appointments) were also examined. Cross-sectional analyses
examined whether the pattern of Pearson correlations between
the 6-month percentage of days abstinent and 6-month MOBC
domains measured using both modalities were similar in
magnitude and direction. Longitudinal analyses similarly
examined whether the pattern of Pearson correlations between
changes in percentage of days abstinent from baseline to 6
months and changes in MOBC over a matched period were
similar in magnitude and direction for the MOBC measures
obtained using both modalities.

Although the statistical power in Pearson correlation analyses
was limited owing to the small sample size of thisclinical pilot,
the ability to test the aims of the study relied less on testing
whether the correl ation coefficientswere statistically significant
and more on examining whether the patterns of associations
(effect sizes) observed for the weekly check-in measures were
similar to the patterns of associations observed for the longer,
psychometrically validated measures.

Results

Descriptive Statistics

A total of 30 patients were enrolled in this clinical pilot study.
Of these, 8 (27%) patients were aged 18 to 34 years, 19 (63%)
patients were aged 35 to 54 years, and 3 patients (10%) were
aged =55 years. Furthermore, 53% (16/30) of the patients were
male; 57% (17/30) of the patientswere White, 13% (4/30) were
Black, 7% (2/30) were American Indian or Alaska Native, 7%
(2/30) were Hispanic or Latinx, and 17% (5/30) werefrom other
racial or ethnic groups. The sample demographicswere similar
to those of the clinic's patient population. Of the 30 patients,
90% (27/30) of the patients reported that they were not
employed, and approximately half (16/30, 53%) reported that
they were unhoused, had transitional or temporary or other
housing, or were living in a house that someone el se owned or
leased. Patients self-reported that they were receiving treatment
for the use of stimulants (18/30, 60%), opioids (16/30, 53%),
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alcohol (15/30, 50%), cannabis (5/30, 17%), sedatives (4/30,
13%), and hallucinogens (1/30, 3%). Additional patient
descriptive statistics are available in a previous study [21].

Only 1 patient elected to receive the weekly check-in reminder
viaemail; the remaining 29 patients received it viaan SMStext
message. Patients completed amean of 20.60 weekly check-ins
(SD 5.54; 85.8% of the maximum 24 weekly check-insavailable
to each patient; range 4-24; total number of weekly
check-ins=618). Internal timing mechanisms on the weekly
check-in indicated that, on average, the weekly check-in took
<5 minutes to complete. All participants (30/30, 100%)
completed the baseline research appointments. All but 1 patient
(29/30, 97%) completed the 24-week research appointment.
The participant who did not complete the 24-week research
appointment also did not complete the 6- or 12-week
appointments and was excluded from the analyses involving
change scores.

Within-Patient Variability in Weekly Substance Use
and MOBC

Within-patient variability over the 24 weeks of completing the
weekly check-in is depicted in Figures 1 and 2. Each graph
shows a separate weekly check-in domain, with each of the 30
patients represented by a different letter on the x-axis. Each
weekly check-in score is represented as a dot, and the ranges
of the scoresreported for each patient are represented as vertical
lines. For example, on the “drank too much” domain (Figure 1,
top panel), patient A provided responses ranging from “not at
al” to “every day” over the 24-week period (higher
within-patient variability), patient B provided responsesranging
from “not at al” to “1 or 2 days’ (lower within-patient
variability), and patient C only provided responses of “not at
al” (nowithin-patient variability). Asshownin Figure 1, atotal
of 50% (15/30) of the patients reported no variability on the
drinking domain, 47% (14/30) of the patients reported no
variability on the drug use domain, and 33% (10/30) of the
patients reported no variability in both the drinking and drug
use domains. In contrast, all patients displayed at least some
variability in MOBC domains reflecting craving, coping
strategies, and abstinence sel f-efficacy; 90% (27/30) of patients
displayed at least some variahility in depression and 93% (28/30)
of patients displayed at least some variability in therapeutic
alliance.
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Figure 1. Within-patient variability in weekly check-in domains reflecting alcohol use, drug use, coping strategies, and substance refusal self-efficacy.
Higher scores indicate more alcohol use, drug use, coping strategy use, and abstinence self-efficacy. Each letter on the x-axis reflects an individual
patient and each dot reflects a score from a single weekly check-in. The vertical lines reflect each patient’s range of scores across repeated weekly
check-ins.

In the past 7 days, | have drank too much.

Every day (4)
5orBdays (3)
3or 4 days (2)
1or 2 days (1)

Notat all (0)

Patient ID

In the past 7 days, | have used drugs.

Every day (4)
5or B days (3)
3orddays (2)
1or 2 days (1)

Not atall (0)

Patient ID

Behavioral coping strategies
In the past 7 days, | have avoided people, places, and things that may lead to using alcohol or drugs.
In the past 7 days, | have engaged in activities that can replace alcohal or drug use.
In the past 7 days, | have planned ahead for situations that could pose a high risk for drinking or using drugs.

Always (12) E % g E
Most of the time (9) %
A fair amount ()
Alittle (3] §

Mot at all (0) %
ot atall (0) -
H

Patient 1D

Substance refusal self-efficacy
How confident are you that you WOULD NOT drink or use drugs if you were emotionally upset or in pain?
How confident are you that you WOULD NOT drink or use drugs if you felt an urge or craving?

Extremely confident (8) E I I !
Very confident (6) E
T 1

L

Moderately confident (4) f
Somewhat confidenti2) i

Mot at all confident (0]

1 1 I I | | ] I
A B C D E F G H | J K L M N O P Q R 5 T U VvV W X

Patient 1D

https://formative.jmir.org/2022/11/e42376 JMIR Form Res 2022 | vol. 6 | iss. 11 | e42376 | p. 6

(page number not for citation purposes)
XSL-FO

RenderX


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Hallgren

Figure 2. Within-patient variability in weekly check-in domains reflecting craving, depression, and therapeutic alliance. Higher scores indicate more
frequent craving, higher self-efficacy, and higher therapeutic alliance. Each letter on the x-axis reflects an individual patient and each dot reflects a
score from a single weekly check-in. The vertical lines reflect each patient’s range of scores across repeated weekly check-ins. PHQ-2: Patient Health
Questionnaire-2

In the past 7 days, | have experienced cravings.

Every day (4)

5 or 6 days (3)

3or 4 days (2)

1 or 2 days (1)

Not at all (0) = |- -
I T T T 1 T T T 1 1 T T T 1 1 T T i T 1 | T I I T T T 1 1
A B C D E F G H J K L M N O P Q@ R S T U V W X Y Z B

Patient ID

Depression (PHQ-2)
In the past 2 weeks, | have had little interest or pleasure in doing things.
In the past 2 weeks, | have felt down, depressed, or hopeless.

Nearly every day (6)

Mast days (4)

Several days (2)

Not at all (0)
I T T T T T T T T I T T 1 T 1 T T T T T I I T T T T 1
A B ©C D E F G H J K L M N O P Q R S T U V W X Y Z |
Patient 1D
Therapeutic alliance
My providers in the [clinic name] and | agree on what is important for me to work on.
My providers in the [clinic name] have given me new ways of looking at my problems.
Always (8) L ] I ® E
Very often (6) j[ i 5 E ?Ij
Fairly often (4) I
Sometimes (2)
Seldom (0) l
T T T T I T T T T T T T T T T T T T T T T T T T
A B C D E F G H J K LM N O P QR S T U V W X Y Z o b
Patient ID

Associations Between Weekly Check-in and L onger measures and changes in the corresponding longer,

Psychometrically Validated | nstruments

Scores on the first weekly check-in had significant
cross-sectional correlations with scores obtained from longer,
psychometrically validated instruments completed at baseline
research appointments, with large effect sizes for domains
reflecting substance use (r=0.51-0.64) and MOBC (r=0.57-0.85;
Table 1). Correlations between changesin the weekly check-in
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psychometrically validated measures from baselineto 6 months
were also significant, with large effect sizes (r=0.53-0.68) for
domains reflecting changes in alcohol use, drug use, craving,
depression, and abstinence self-efficacy. Correlations were
significant, positive, and medium in size for changes in
therapeutic alliance (r=0.42) but nonsignificant and smaller for
changesin coping strategies (r=0.33).
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Tablel. Correlations of substance use and mechanismsof behavioral change (MOBC) domains measured on brief, remotely completed weekly check-ins
and substance use and MOBC domains measured on longer, psychometrically validated instruments completed at research appointments.

Weekly check-in domain

Cross-sectional correlations between domains measured
on the weekly check-in and corresponding domains mea-

Longitudinal correlations between changes in domains
mesasured on the weekly check-in and changesin corre-

sured at research appointments at baseline

sponding domains measured at research appointments,
from baseline to 6 months

r (95% Cl) Number of observas Pvalue  r (95% CI) Number of observa- P value
tionsincluded in the tionsincluded in the
analysis analysis

Substance use
Alcohol use 0.51 (0.1910 0.74) 30 .004 0.63(0.33t00.82) 27 <.001
Drug use 0.64 (0.37t0 0.82) 30 <.001 053(0.19t00.75) 28 .004
MOBC
Coping strategies® 0.57 (0.02 to 0.85) 13 04 0.33(-0.30t00.76) 12 29
Abstinence self-efficacy ~ 0.73 (0.51 t0 0.87) 30 <.001 0.62(0.33t00.81) 28 <.001
Craving 0.81(0.63100.91) 30 <.001 057 (0.24100.79) 26 .002
Depression 0.85 (0.70t0 0.93) 30 <.001 0.68(0.42t00.84) 28 <.001
Therapeutic aliance 0.72 (0.48 10 0.86) 30 <.001 0.42 (0.06t00.69) 28 .03

A standardized questionnaire for coping strategies was only added to the research appointment assessment battery midway through the study because
of initial concerns about potential assessment fatigue to patients (ie, the Coping Strategies Scale contains 59 items). Therefore, it was only available at
baseline for the last 14 enrolled patients and at the 6-month follow-up for the last 16 enrolled patients, one of whom declined to complete it because of

assessment fatigue at the research appointment.

Associations Between MOBC Measures and 6-Month
Per centage of Days Abstinent

The 6-month percentage of days abstinent generally had similar
patterns of association with MOBC measured via the weekly
check-in and MOBC measured using longer, psychometrically
validated measures at research appointments. I n cross-sectional
analyses at 6 months (Table 2: cross-sectional correlation
between MOBC measure and percentage of days abstinent, both
measured at 6 months), effect sizes of the associati ons between
percentages of days abstinent and MOBC were similar in
magnitude and direction for MOBC measured via the weekly
check-in versus MOBC measured vialonger, psychometrically
validated measures completed at research appointments (ie,
absolute differencesin Pearson correlation effect sizes, r, were
always <0.10) for coping strategies, abstinence self-efficacy,
depression, and therapeutic aliance. However, for craving, the
cross-sectional effect size was larger in magnitude for the
modified Penn Alcohol Craving Scale completed at theresearch
appointments compared with the single-item craving measure
completed remotely on the weekly check-in. Although detecting
statistical significance was not a primary objective of this

https://formative.jmir.org/2022/11/e42376

analysis, 6-month percentages of days abstinent had significant
cross-sectional associations with 6-month coping strategies
measured on the weekly check-in, 6-month abstinence
self-efficacy measured on the weekly check-in and at research
appointments, and 6-month craving measured at research
appointments.

For the analyses of change scores (Table 2: longitudinal
correlation between changes in MOBC measure and changes
in percentage of days abstinent, both examined from baseline
to 6 months), the effect sizes of the associations between
changesin percentages of days abstinent and changesin MOBC
domains were similar when MOBC were measured via the
weekly check-in and when MOBC were measured via longer,
psychometrically validated measures completed at research
appointmentsfor all domains (ie, absolute differencein Pearson
correlation effect size, r, was always <0.10). Although detecting
statistical significance was not a primary objective of this
analysis, changes in the percentages of days abstinent were
significantly associated with changes in coping strategies
measured on the weekly check-in and changes in therapeutic
alliance measured on the weekly check-in and at research
appointments.
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Table 2. Correlations between percentages of days abstinent and mechanisms of behavioral change (MOBC) domains measured on brief, remotely
completed weekly check-ins and MOBC domains measured on longer, psychometrically validated instruments completed at research appointments.

MOBC domain

Cross-sectional correlation between MOBC measureand
percentage of days abstinent, both measured at 6 months

Longitudinal correlation between changesin MOBC
measure and changes in percentage of days abstinent,
both examined from baseline to 6 months

r (95% Cl) Number of observa- Pvalue  r (95% CI) Number of observa- P value
tionsincluded in tionsincluded in
the analysis the analysis
Coping strategies
Weekly check-in 0.45 (0.09 t0 0.70) 28 .02 0.42 (0.05 to 0.68) 28 .03
Research appointments® ~ 0:40(-0.14100.76) 15 14 0.36(-0.27100.77) 12 25
Abstinence self-efficacy
Weekly check-in 0.62 (0.3310 0.81) 28 <.001 0.26 (-0.13t0057) 28 19
Research appointments 0.58 (0.27 t0 0.79) 28 .001 0.26 (-0.12t0 0.58) 28 .18
Craving
Weekly check-in -0.25(-057100.13) 28 19 -0.29(-0.60t00.10) 27 14
Research appointments ~ —0.58 (-0.78 t0 -0.25) 27 .002 -0.37(-0.66t00.01) 27 .06
Depression
Weekly check-in -0.02(-0.39t00.36) 28 94 -0.26 (-058t00.12) 28 18
Research appointments -0.11(-0.46t00.28) 28 .58 -0.29 (-0.60t00.09) 28 A3
Therapeutic alliance
Weekly check-in 0.26(-0.13t00.58) 28 18 049(0.14100732 28 .008
Research appointments ~ 0.31 (-0.07 to 0.61) 28 A1 0.54 (0.21 t0 0.76)2 28 .003

A standardized questionnaire for coping strategies was only added to the research appointment assessment battery midway through the study because
of initial concerns about potential assessment fatigue to patients (ie, the Coping Strategies Scale contains 59 items). Therefore, it was only available at
baseline for the last 14 enrolled patients and at the 6-month follow-up for the last 16 enrolled patients, one of whom declined to complete the study due

to assessment fatigue.

Discussion

Principal Findings

This study provided a preliminary evaluation of whether brief,
weekly, remotely completed, patient-reported MOBC
assessments could provide quantitatively meaningful information
about changes in MOBC during community-based SUD
treatment. The results of this pilot study provide preliminary
support for our hypotheses; the weekly MOBC measures (1)
varied considerably within patients over time and typically
varied more than measures of substance use; (2) had large
cross-sectional and longitudinal associations with longer,
psychometrically validated MOBC measures completed at
research appointments; and (3) had patterns of cross-sectional
and longitudinal associationswith percentages of days abstinent
that were generally similar in magnitude and direction aslonge,
psychometrically validated MOBC measures completed at
research appointments. The results of this pilot study provide
promising preliminary support for the feasibility of remotely
measuring multiple MOBC domains via a brief weekly patient
self-report questionnaire for providing clinically meaningful
information during SUD treatment as usual asit is offered in a
community treatment setting.

https://formative.jmir.org/2022/11/e42376

There were 2 findings that did not align with the study’s
hypotheses; one involved the 3-item coping strategies measure,
which had a small longitudinal association with the 59-item
Coping Strategies Scale despite there being a high
Cross-sectional association between these 2 measuresand similar
patterns of association with the percentage of days abstinent.
One potential reason for this discrepancy is that the Coping
Strategies Scale's assessment of 59 specific cognitive behavioral
coping strategies may capture more nuanced changesin coping
behavior becauseit captures 59 specific behavioral changesthat
patients could make, in contrast to the 3 coping strategies
measured on the weekly check-in that were intended to capture
more general coping strategies that are applicable for a range
of situations. Nonetheless, the similar cross-sectional and
longitudinal associations of both coping measures with
percentages of days abstinent suggest that both may capture
important information about coping strategies that may help
monitor patients’ use of strategies that can help with avoiding
substance use. The second finding that was inconsistent with
the hypothesesinvolved the weekly check-in measure of craving,
which had anominally smaller cross-sectional association with
the percentage of days abstinent at 6 months than the 5-item
Penn Alcohol Craving Scale. A broader assessment of craving
across multiple dimensions (eg, frequency and intensity) using
the Penn Alcohol Craving Scale may provide a more complete
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picture of patients experiences with craving, particularly as
craving relates to current substance use. However, notably, the
single-item craving measure on the weekly check-in had large
cross-sectional and longitudinal associations with the Penn
Alcohol Craving Scale, suggesting that a single-item question
on the weekly check-in may capture much of the same
information as the Penn Alcohol Craving Scale, potentially
warranting the use of a single-item craving measure when the
benefits of abriefer assessment outweigh the potential costs of
a longer measure (eg, if a 5-item measure is potentialy
burdensome to patients or impractical for a given clinical
setting).

Previous studies have shown that abstinence self-efficacy,
depression symptoms, and craving can be reliably measured
using brief questionnaires [30,37,38]. Previous work has also
shown that a brief, clinician-administered assessment measure
that includes questions about MOBC can predict substance use
outcomes when administered every 3 months in the context of
an effectiveness trial [39]. This study builds on these findings
and shows that brief, weekly, remotely completed,
patient-reported MOBC assessments can provide quantitatively
meaningful information about changes in MOBC when
embedded in a measurement-based care system that isadded to
community-based SUD treatment. Measuring MOBC briefly,
remotely, and using patient self-reports may increase the
feasibility of longitudinal, multidimens onal measurement-based
care in SUD treatment. The resulting information may help
clinicians monitor multiple dimensionsthat could help indicate
whether treatment is affecting the MOBC, which are expected
to improve during evidence-based treatments and predict
long-term substance use outcomes. Monitoring in such amanner
could help clinicians obtain frequent information to support
measurement-based care and could complement less frequent
clinician-administered assessments[39] and patients' narrative
reports about their treatment progress.

Monitoring MOBC could also potentially help guide clinical
attention toward the importance of MOBC as pertinent treatment
targets; for example, by reminding patients that treatment can
address coping strategies, self-efficacy, craving, and depression
symptoms—not just alcohol and drug consumption [40,41].
Theresultsfrom this study suggest that there may be aparticular
utility in measuring hypothesized MOBC in SUD treatment
rather than focusing measurement specifically on alcohol and
drug consumption, given the tendency for MOBC to vary over
time more often than measures of substance use. Measures of
substance use are typicaly specified as primary treatment
outcome measuresin SUD clinical trials[42,43] and are among
the most common outcomes for patients and cliniciansto focus
their attention on during SUD treatment; for example, clinicians
often check in with their patients whether they are currently
using substances, how often they are using them, or how long
they have gone without using substances. In contrast, MOBC
(eg, coping dtrategies, abstinence self-efficacy, craving,
depression symptoms, and therapeutic alliance) may be
discussed less frequently in routine care despite representing
highly pertinent domains that can cause distress (eg, craving,
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depression), motivate treatment-seeking (eg, low self-efficacy
or limited coping strategies), signal risk for treatment dropout
(eg, low therapeutic alliance [44]), and are often directly
addressable with interventions that clinicians can offer during
sessions (eg, practicing new coping skills, helping patients
obtain medications for craving or depression, and clarifying
reasons for poor therapeutic alliance).

Limitationsand Strengths

This study had several limitations. Because this was a pilot
study, the sample was intentionally small, which limited the
statistical power to detect statistical significance in some
correlational analyses. In addition, the 59-item Coping Strategies
Scalewas only added to the assessment batteriesfor the last 14
enrolled patients owing to concerns about it creating assessment
fatigue; therefore, the statistical power was further limited for
analysesinvolving this measure. Despite the small sample size,
some associations were found to be statistically significant.
Moreover, the overarching goa of this pilot study was to
compare patterns of association between the weekly check-in
and longer, psychometrically validated measures rather than to
test whether any given association was statistically significant.
Thisstudy was conducted in a single urban addiction and mental
health clinic, and future studies are needed to evaluate the
performance of tools that briefly and longitudinaly assess
MOBC in additiona community-based treatment settings,
including those with varying service models, workflows, and
patient populations. The brief questionnaires used in this study
were not previously validated, and this study lacked an adequate
sample size to perform analyses that focused on psychometric
validation. However, the questions were derived from longer,
validated measures, and this study is till able to show
proof-of-concept that measuring MOBC using brief, weekly,
remotely compl eted, patient-report questionnaires can potentially
provide clinically meaningful information.

This study also had noteworthy strengths. The remote
monitoring system tested here was developed with multiple
rounds of patient and clinician inputs. It wastested asan add-on
to SUD treatment asit isusually offered in acommunity setting,
which provides high external validity, and it was found to be
engaging, usable, and clinically helpful by patientsand clinicians
[21]. Thus, the tested system may befeasibleto incorporateinto
other community settings. Follow-up rates were high. Despite
the smaller sample size for the pilot study, the frequency of
measurement yielded a large number of data points (over 600
weekly check-ins completed, over 20 repeated measures per
patient on average). The sample was also diverse in terms of
gender and race.

Conclusions

Measuring MOBC frequently and remotely using brief
patient-report measures may be a viable approach for obtaining
clinically meaningful information about changes in MOBC
during treatment. Implementing systems that facilitate
measurement and monitoring MOBC longitudinally during SUD
treatment could be one approach to support the delivery of
MOBC-informed care in community treatment settings.
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