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Abstract

Background: Substance use disorder (SUD) affects over 20 million adults and costs over $700 billion annually in the United
States. It is one the greatest health care challenges we face.
Objective: This research project seeks to enhance the standard practice of Screening, Brief Intervention, and Referral to Treatment
(SBIRT) through a mobile solution easily incorporated into primary care that will promote shared decision making and increase
referral and adherence to specialty care through continued follow-up care.
Methods: This research will conduct an Office of Management and Budget (OMB)–approved randomized controlled trial (RCT)
in primary care and SUD specialty service providers. The RCT will recruit a total of 500 SUD patients. Recruited patients will
be randomized into control and intervention arms. Both arms will take initial baseline and exit (30 days) surveys to evaluate
self-reported substance use and specialty service utilization. The control arm patients will receive usual care. The intervention
group patients will receive technology-enhanced SBIRT and a mobile follow-up program to track goals and substance use at
home. The RCT tracks participants for 30 days after the primary care encounter. We will collect feedback from the patients during
the 30 days and count the number of patients who use specialty care services in specialty care programs for tobacco, alcohol, and
drug abuse (both from self-reporting and from the service providers).
Results: RCT and data collection are underway. We expect to report the data results in 2018.
Conclusions: We expect that significantly more intervention group patients will receive specialty SUD care within 30 days
following the SBIRT encounter at the primary care clinic compared to the control group. We also expect that the intervention
group patients will report a greater reduction in substance use and a greater drop in Drug Abuse Screening Test and Addition
Severity Index scores within 30 days.
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Introduction

Background
Substance abuse is a serious public health concern in the United
States, with severe medical, legal, and economic consequences.
In 2012, an estimated 23.9 million Americans aged 12 years or
older had used an illicit drug or abused a psychotherapeutic
medication (such as a pain reliever, stimulant, or tranquilizer)
in the past month, and 17.7 million Americans were dependent
on or abused alcohol [1]. Recently, there has been a dramatic
increase in the misuse of prescription medications, with
emergency department visits involving their abuse increasing
by 98.4% between 2004 and 2009 and associated increases in
overdose deaths [2]. Abuse of alcohol and illicit drugs is costly,
with over $30 billion in health care–related costs for alcohol
abuse and $11 billion for illicit drugs [3]. Unfortunately, few
needing treatment for drug or alcohol abuse get the treatment
they need in a timely manner. According to the Substance Abuse
and Mental Health Services Administration’s National Survey
on Drug Use and Health, 23.5 million people aged 12 years or
older needed treatment for an illicit drug or alcohol abuse
problem in 2009, but of these, only 2.6 million received
treatment at a specialty facility [4].

Substance Abuse Screening and Treatment in Primary
Care
The health care landscape for patients with substance use
disorders (SUDs) is changing. Recently, there has been a push
to incorporate mental and behavioral health treatment into
primary care, including screening and treatment for alcohol and
drug dependence. The Patient Protection and Affordable Care
Act, for example, designates mental health and substance use
disorders as essential health benefits to be covered by health
insurance plans [5]. The US Preventive Services Task Force
(USPSTF) recommends screening for alcohol misuse for adults
aged 18 years and older and has found sufficient evidence to
suggest that brief behavioral counseling interventions in the
primary care setting are effective in reducing heavy drinking
episodes in adults engaging in risky drinking behaviors [6].
However, the USPSTF has not found sufficient evidence to
assess whether screening for illicit drug use in the primary care
setting is beneficial, primarily because the majority of studies
have focused on patients already exhibiting clear symptoms of
drug abuse [7]. Nevertheless, drug-specific pharmacotherapy
and behavioral interventions such as brief motivational
counseling for illicit drug use have been proven effective in the
short-term [7], and the Centers for Medicare and Medicaid
Services provides reimbursement to providers who implement
the Substance Abuse and Mental Health Services Administration
Screening, Brief Intervention, and Referral to Treatment
(SBIRT) model in their practices [8]. The SBIRT model is an
evidence-based practice designed to identify, reduce, and prevent
problematic use, abuse, and dependence on alcohol and illicit
drugs and can be incorporated into a primary care practice with
the addition of screening questions into the health history
questionnaire and training for health care providers to review
the responses and identify high-risk patients.

The implementation of screening and intervention for substance
use disorders, such as SBIRT, in the primary care setting has
faced several challenges. In the past, physicians have cited
barriers such as lack of time, lack of access to treatment, and
lack of financial resources—both patient financial issues and
reimbursement for the physician from health insurers [9]. The
new health care changes will do a great deal in easing some of
the cost-related barriers; however, physicians and other health
care providers still experience barriers to screening and
intervention for SUDs such as lack of time, lack of training, and
unfamiliarity with screening tools [10]. Implementation of the
SBIRT model has been met with similar concerns, with
providers citing lack of time and competing medical priorities
in the patient interview as barriers to its use [11].

Shared Decision Making, Self-Monitoring, and
Ecological Momentary Assessment
As the fields of mental health care and substance abuse treatment
have changed, there has been a greater emphasis on the
importance of patient autonomy and patient involvement in
treatment. Active patient participation is a critical component
of recovery and enhances the personal meaning, treatment
satisfaction, and quality of life for the patient [12]. Shared
decision making (SDM) is an interactive collaborative process
between the health care provider and the patient in which the
practitioner becomes a consultant to the patient, providing
information, discussing options, and supporting the patient’s
autonomy as they mutually decide on treatment options [13].
SDM has been found to be associated with improved outcomes
in substance-dependent patients, including increased personal
control and reduced drug use [14-15].

One important component of SUD treatment and prevention
that contributes to patient autonomy is the use of self-monitoring
logs, in which patients are directed to record details about their
alcohol and drug use, including their moods and the situations
in which use occurred. This practice serves multiple
purposes—it provides an opportunity for the patients to talk
openly and honestly about their alcohol and drug use, it
encourages patients to take responsibility for their own behavior
change, and it provides information that providers can use to
observe patterns and give feedback about changes in alcohol
and drug use over time [16]. Ecological momentary assessment
(EMA) is a method in which data are collected in real-world
environments as subjects go about their lives. Assessments focus
on subjects’ current state based on strategically selected
moments (eg, occasions when subjects have craving). In EMA,
subjects complete multiple assessments over time, providing a
picture of how their experiences and behavior vary over time
and across situations [17].

The self-monitoring aspect of SUD prevention and treatment
lends itself perfectly to EMA, as EMA can minimize recall bias
and provide a clear picture of the patterns involved in substance
use [18]. Indeed, EMA has been used successfully in the field
of substance use research. EMA methods have helped highlight
the processes that drive drug use, cessation, and relapse and
provide detailed information on mood variations and their
relation to substance abuse that is not possible with other data
collection methods [19]. Researchers have shown that EMA is
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a feasible method for collecting data from
methamphetamine-dependent outpatients [20], with recovering
alcoholics [21], and with cocaine users [22].

Technological Approaches to Substance Abuse
Disorder Prevention, Screening, and Treatment
In an effort to overcome some of the barriers to screening and
prevention of substance use disorders, many researchers have
begun to explore novel approaches using Web-based and mobile
technology. These mobile technologies often focus on self-help
and self-monitoring as an adjunct for traditional, face-to-face
treatment in a clinician office setting and in doing so, reduce
the time and cost burden on the health care provider.

While the quality of evidence is often inconsistent, there is
promising research to indicate that interventions using
Web-based or mobile technology for alcohol and other substance
abuse can be effective [23-26]. Most recently, brief intervention
applications related to substance use have focused on young
adult populations and risky drinking behavior. While some
studies have shown potential in reducing drinking outcomes
[27-28], more research is necessary to determine overall
effectiveness and whether the same strategies could be effective
for substances other than alcohol. Features such as tailored
feedback have shown to be more effective than similar programs
without feedback [29], and interventions that combine
self-administered therapy in conjunction with therapist-directed
interventions show greater reductions in addictive behavior [30].
Future research is needed to determine to what extent such
applications can help the primary care physician integrate SBIRT
and other substance use screening models into their practice
while providing significant outcomes in patient behavior.

Methods

Objectives
The main objective of this research will be to conduct an Office
of Management and Budget (OMB)-approved randomized
controlled trial (RCT) in primary care and SUD specialty service
providers affiliated with Washington State University. The RCT
will recruit a total of 500 SUD patients from University Health
District (UHD) Clinic, a primary care clinic affiliated with the
university. The patients will be randomized to receive usual
SBIRT care and technology-enhanced SBIRT care. High-risk
SUD patients will be referred to university-affiliated specialty
providers in the area.

Hypotheses
The RCT will address 2 primary hypotheses. Hypothesis 1 has
7 secondary hypotheses. Compared with the control group,

1. Significantly more intervention group patients will receive
specialty SUD care within 30 days following the SBIRT
encounter at the primary care clinic. The secondary
hypotheses attempt to explain how and where the increased
specialty care utilization occurs in the process.
a. More intervention group patients are diagnosed with

high-risk SUD.

b. More intervention group patients are subsequently
referred to specialty care at the end of the primary care
clinic encounter.

c. More intervention group patients are referred to
specialty care during the 30-day following period due
to failing to adhere to goals.

d. Intervention group patients are more satisfied with the
care they receive.

e. Intervention group patients are more knowledgeable
about SUD.

f. Intervention group clinicians are more satisfied with
the process.

g. Intervention group clinicians spend less time on the
SBIRT intervention and follow-up.

2. Intervention group patients will report a greater reduction
in substance use and a greater drop in Drug Abuse Screening
Test (DAST-10) and Addiction Severity Index (ASI) scores
within 30 days.

Trial Process

Timing and Flow of the Randomized Controlled Trial
We will conduct an RCT with 500 patients with SUD risk in
the UHD Clinic, a large academic primary care provider
affiliated with a major public university. Recruited patients will
be randomized into control and intervention arms. Both arms
will take initial baseline and exit (30 days) surveys to evaluate
self-reported substance use and specialty service utilization.
The control arm patients will receive usual care. The intervention
group patients will receive technology-enhanced SBIRT with
a mobile follow-up program to track goals and substance use
at home. The RCT will be managed by a team of seasoned
SBIRT and addiction researchers and practitioners at the
research site.

The RCT tracks participants for 30 days after the primary care
encounter. We will collect feedback from the patients during
the 30 days and count the number of patients who use specialty
care services in specialty care programs for tobacco, alcohol,
and drug abuse (both from self-reporting and from the service
providers).

Since the clinical trial involves more than 9 human subjects,
the RCT will be approved by the OMB as well as the
university’s Institutional Review Board (IRB), which is
responsible for research in the university affiliated health care
providers. Figure 1 displays the flow of participants.

Recruitment and Consent
RCT participants will be recruited from patients visiting the
UHD Clinic for their regularly scheduled primary care visit.
There will be a flyer in the reception area advertising the study.
If a patient expresses interest in the study, a study coordinator
will come out to greet the patient and lead him or her into a
separate waiting room. The study coordinator will speak with
the patient and go over the eligibility criteria (see Textbox 1).
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Figure 1. Study flow diagram.

Textbox 1. Eligibility criteria for study.

Inclusion criteria:

• Aged 21 years and older

• University Health District Clinic patient

• Answered positively to single question drug use screener: “In the past year, have you used an illegal drug (including marijuana) or used a
prescription medication for nonmedical reasons?”

• Willing to use personal mobile device for 30-day follow-up

• Consents to share personal data from specialty and primary care providers

Exclusion criteria:

• In the clinic for urgent conditions

• Cannot read or comprehend English at 6th grade level
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Once the study coordinator decides that the patient is eligible
to participate in the study, they will go over the informed consent
together. The informed consent is approved by both OMB and
the university’s IRB. The patient will sign the form and receive
a copy of the signed document. Once the patient consents, he
or she becomes a study participant.

Randomization
The study coordinator will then use an online random number
generator (randomizer.org) to randomize the participant to either
the control or intervention group.

The study administrator will then search for the patient name
in the SBIRT application’s admin console. The admin console
searches the connected electronic medical record (EMR) records
and retrieves the patient data to populate the study’s database.
The patient participant’s arm will be noted in the database
record.

Screening
In this study, we will use a standard set of screening instruments
for participants in both arms. Control arm participants will be
screened using paper questionnaires. Intervention arm
participants will be screened using the dynamically branching
iPad mobile app (see Figure 2). Although our recruitment
screener only asks about drug use, we will screen for tobacco,
alcohol, and drug use in this study, as many drug users have
tobacco and alcohol problems that potentially need counseling
or treatment. The following screening instruments will be used:

• One question screeners for tobacco, e-cigarette, alcohol,
and drug use

• My Own Health Record questionnaire for diet, exercise,
and lifestyle

• Patient Health Questionnaire (PHQ-9) for depression
screening

• Alcohol Use Disorders Identification Test (AUDIT-C)
questionnaire for patients positive for the 1-question alcohol
screener

• DAST-10 questionnaire for patients positive for the
1-question drug use screener

Brief Intervention
For control arm participants, usual care will be provided.
Screening scores will be manually computed and entered into
the EMR by a clinician trained in SBIRT. Clinician will deliver
brief intervention to participants who score moderate to high
risk in any substance without technology-enhanced intervention.

For intervention arm participants, the brief intervention in the
primary care office will consist of 4 steps.

Participant will be asked to rate his or her willingness to quit
for all his or her at-risk substances on the iPad app.

For the substance he or she is most likely to quit, the participant
completes a brief 2-part intervention using an iPad app: watching
a 3-minute educational video about the substance and its risks
and completing an exercise to name the pros and cons of quitting
this substance (Figure 3).

When the clinician comes into the room, the participant hands
the iPad over to the clinician. The clinician now has an overview
of screening results, readiness to change for at-risk substances,
and the participant’s personal pros and cons for the change. The
clinician will conduct the brief intervention in person (Figure
4).

At the end of the brief intervention, the clinician will ask the
participant to rate readiness for change again. They will work
together to set up quitting or reducing use goals for at least one
at-risk substance. At the end, the participant will sign on the
screen and commit to the goals (Figure 5).

Figure 2. Dynamic branching screening tool, participant view.
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Figure 3. Brief intervention, participant view.

Figure 4. Brief intervention, clinician view.
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Figure 5. Setting goals, participant view.

Referral to Treatment
If the participant is screened at high risk for any substance and
the clinician and participant mutually agreed to specialty
follow-up treatment, the clinician can easily refer the participant
to a specialty treatment program affiliated with this study from
the iPad app. The participant referral data is also integrated into
EMR.

Follow-Up
The control arm participants will receive no additional follow-up
beyond usual care until the 30 days’ end.

The intervention arm participants will receive a once-per-day
reminder to answer daily follow-up questions. The questionnaire
screen includes:

• Reminder for specialty care appointment the day before the
appointment. The user can reschedule the appointment from
the questionnaire screen. The questionnaire also asks
whether the user went to the appointment on the day after.

• Adherence by participant to each of his or her own stated
goals on that day.

• Using items from a drug use self-monitoring log developed
by Sobell and Sobell [16], participants will be asked to
report details of their drug and alcohol use within the last
24 hours, including drugs used, drinks had, cravings or
urges to use drugs or drink alcohol, situations related to
drug use (eg, patient was alone, in a social situation), and
thoughts or feelings experienced when using drugs or during
urges.

In the event of strong craving or substance use, the user is
instructed to access an EMA screen bookmarked on his or her
phone. The event-based EMA measures craving and
surroundings at the time of craving or substance use.

• Adapted from the 3-item Opioid Craving Scale by McHugh
et al [31], participants will be asked to rate on a scale from
1 to 10 how much they currently crave a drug, how strong
their desire to use has been when something in the
environment reminded them of the drug, and the likelihood
that they would use the drug in a specific environment.

• EMA items on psychological mood are adapted from an
EMA assessment conducted by Gwaltney et al [32] and are
designed to assess the participant’s affect state associated
with substance use. The items ask participants to rate to
what extent they feel happy, stressed, relaxed, bored,
irritable, energized, and sleepy.

A risk score will be computed for every intervention participant
every day. The score depends on the participant’s questionnaire
adherence, self reported goal adherence, and substance use. If
a participant is at high risk, he or she may be offered the brief
intervention video to watch again.

The risk score and individual participant summaries will be
made available to the participant’s clinicians, including a
primary care physician and the study coordinator who also
serves as a substance use coach, via a Web-based dashboard
(Figure 6). If the clinicians determine that the participant’s
follow-up pattern or answers indicate high-risk substance use
behavior, they may make additional referrals for the participant.
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Figure 6. Web-based dashboard for intervention or additional referral, clinician view.

Surveys
At the end of the primary care clinic visit, all participants will
be asked to complete a survey about their experience with the
process and their knowledge about SUDs. The intervention
group patients will also be asked about their acceptance of the
technology solution. The survey has the following components:

• A 19-item validated computer system usability questionnaire
is used to evaluate a computer system’s usability [33]. It
also allows users to give free form answers on what he or
she likes or dislikes about the system. We use it to evaluate
the iPad tool in primary care clinics.

• A questionnaire based on the unified theory of acceptance
and use of technology (UTAUT) by Venkatesh et al [34]
is used to evaluate the technology solution’s ease-of-use,
perceived usefulness, and the user’s social and facilitating
conditions to predict the adoption of such technology
solutions. The original UTAUT questions will be adapted
to reflect our product.

• A 10-item validated patient satisfaction questionnaire will
evaluate patient satisfaction with primary care providers
[35].

• The ASI–Lite asks for drug use in the previous month,
comorbid medical and mental illness, and social and legal
outcomes related to drug use [36]. The ASI score is a
quantitative measure of the user’s substance use.

At the end of the 30-day follow-up period, all participants will
be asked to complete the screening, patient satisfaction, and
ASI questionnaires again. They will also be asked to report any
health care service they received during the 30 days, including
any specialty SUD services. They can complete those questions
on a computer or on paper. A complete schedule of all
participant surveys and questionnaires is listed in Table 1.

Clinician Interviews
At the end of the study, all participating clinicians will be
interviewed and debriefed on a one-to-one basis. Some clinicians
will have worked on both arms of participants and can provide
valuable insights on where the technology solution succeeded
and where it still needs improvements. Clinician acceptance is
a critical factor for successful commercialization and
dissemination of the technology intervention in the future.
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Table 1. Schedule of survey and questionnaire completion by study arm.

Control armIntervention arm

30 daysEnd of PCP visitScreening30 daysFollow-upEnd of PCPa visitScreening

xxOne question screener

xxMy Own Health Record

xxPHQ-9b

xxxOptionalAUDIT-Cc

xxxOptionalDAST-10d

xxxxChange readiness

xTechnology acceptance (UTAUTe)

xComputer system usability

xxxxPatient satisfaction

xxxxAddiction Severity Index–Lite

DailyGoal adherence

EMAfPsychological mood

EMAContext/surroundings

DailySubstance use

EMASubstance craving scale

OptionalReferral adherence

xxSpecialty care utilization

aPCP: primary care provider.
bPHQ-9: Patient Health Questionnaire.
cAUDIT-C: Alcohol Use Disorders Identification Test.
dDAST-10: Drug Abuse Screening Test.
eUTAUT: unified theory of acceptance and use of technology.
fEMA: ecological momentary assessment.

Data Collection and Analysis

Data Sources
In this RCT, we collect data from 2 primary sources: the
participant self-reported data through surveys and questionnaires
and clinic-reported utilization from reports.

Surveys and Questionnaires
Each participant will complete multiple surveys and
questionnaires at various points during this study (see Table 1).

Hypotheses Testing
Since the hypotheses are primarily concerned about the observed
differences between control and intervention arms, including
referral rates, satisfaction level, knowledge level, and greater
reduction in substance use, Student t tests will be used.

A chi-square test will be performed on the proportions of
participants who receive specialty care to detect the significance
in the difference between control and intervention arms. This
test will be repeated for participants who have self-reported
receiving specialty care. A chi-square test will be performed on
the proportions of participants who receive specialty care referral
at the end of the primary care encounter and who receive a

specialty care referral during the 30-day follow-up period. For
each question in the participant satisfaction survey and on the
overall computed satisfaction and knowledge score, we will
perform a t test for the answer’s mean value. Clinician interview
results will be evaluated qualitatively to determine clinicians’
satisfaction with the solution.

Difference in differences regression tests will be performed on
the differences in self-reported substance use amount and
frequency and DAST-10 scores measured at baseline and 30
days of the study. The correlation coefficients and their
confidence levels will be computed. These tests detect difference
in drug use changes from control and intervention groups during
the intervention period.

Exploratory Analysis
The exploratory analysis will be performed to gain further
insights into additional data collected from the intervention
participants. We will perform linear regression analysis to
associate model technology acceptance factors with the
participant’s inclination to adopt the technology in the future.
This result will inform us on which factors are most important
to patients for this tool. We will perform linear regression
analysis to associate observed follow-up metrics such as ratio
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of missed questionnaires, substance use, and substance craving
with participant referral decisions during the follow-up period.
The result will inform a model to predict high-priority patients
for referral in future interventions.

The association between mood and substance use and craving
is inconclusive in existing research literature. In this project,
we will collect self-reported mood and substance use/craving
data from all intervention arm participants. We will group
substance use/craving data into positive and negative mood
categories and compare the differences using chi-square or t
tests of the mean methods as appropriate. Furthermore, we can
apply multilevel (also called mixed effect) regression models
to EMA data. Mixed effects regression models can be applied
to normally distributed continuous and categorical outcomes
and nonnormally distributed outcomes such as counts with a
Poisson distribution. Mixed effects models are also robust to
missing data because time is treated as a continuous variable,
the implication being that subjects are not assumed to have the
same number of assessments at the same time points. To
evaluate the relationship between craving, mood, and substance
use, we used a generalized linear mixed model with a binary
logistic response function of substance use. Fixed effects
included craving for the substance and mood states.

Power Calculation
For primary hypothesis 1, we will perform a chi-square test to
evaluate the difference in proportions of participants who receive
specialty care in the 2 arms. We estimate that SBIRT
intervention [37] could result in 10% to 30% of patients
receiving specialty care. We computed power using the
following assumptions: chi-square for 2 proportions, 2 samples,
and 2-sided test; type 1 error rate of 5%; power of 0.9; control
arm with 20% participants receiving specialty care; intervention
arm with 35% participants receiving specialty care; and same
number of participants in control and intervention. A sample of
197 participants in each of arms will be sufficiently powered
to detect such differences between control and intervention
arms.

For primary hypothesis 2, we assume that both arms start with
the same levels of substance use. Therefore, to test the
hypothesis, we will test the mean substance use levels at 30
days for both arms. We computed power for the sample t test
of the mean using the following assumptions: 2-tailed t test for
the mean of 2 samples; type 1 error rate of 5%; power of 0.9;
medium Cohen effect size; and same number of participants in
control and intervention. A sample of 86 participants in each
arm will produce sufficient power. Based on the above
calculation and considering up to 20% attrition, a sample of 500
total participants will have sufficient power to test both primary
hypotheses.

Results

In phase 1 of this project, we developed and piloted a prototype
solution to enhance SBIRT in primary care office and follow
up patients intensively for 30 days. The prototype proved
feasibility of the technology, including the innovative user
interface, dynamic screening logic, computerized brief

intervention, shared-screen SDM, and bidirectional EMR
connectivity. Our pilot clinicians and patients overwhelmingly
determined the tool to be easy to use and not intrusive to normal
clinical workflows. Patients with low-risk SUDs were also able
to adhere to the shared goals during the follow-up period.

In phase 2 of this project, we supposed that, compared with the
control group participants at 30 days, (1) significantly more
intervention group patients will receive specialty SUD care and
(2) intervention group patients will report a greater reduction
in substance use and a greater drop in DAST-10 scores. Our
secondary hypotheses include that intervention group patients
receive more referrals at the primary care clinic and during 30
days of follow-up, and both clinicians and patients are more
satisfied with the technology-enhanced solution.

Data collection for phase 2 is well underway. We expect to
report the data analysis results in early 2018.

Discussion

Summary
In this project, we propose to demonstrate a
technology-enhanced SBIRT process that builds on SDM
principles. Our solution provides automated implementation of
validated screening measures in an easy-to-use mobile
device–based screening tool to be used inside the primary care
office. Since it is fully integrated in the clinicians’ workflow,
the solution improves reliability and efficiency and provides
automated EMR documentation. The ease of use and
documentation could increase SBIRT-related reimbursement
and could increase the number of patients screened for SUDs
in primary care settings.

Evaluating change readiness and setting goals are key elements
of all cognitive behavioral therapy–based interventions [3].
SDM showed significant improvements with regard to drug use
behavior or depression compared with standard decision-making
processes [15,38]. Using digital technologies on a shared mobile
device inside a primary care office could improve the
collaboration between clinician team and the patient, making it
easier to use SDM in practice.

Our solution provides ready access to standardized preferred
referral resources to use with patients during the brief
intervention and/or referral to treatment stages of the process.
The primary care provider can easily identify the appropriate
referral target, consult with the patient, and complete the referral
on the spot. By integrating the primary care and specialty care
EMR systems, our system enables providers to follow-up with
at-risk patients and potentially create risk profiles for
nonadherent patients for early intervention.

Traditional SBIRT practice happens during the clinical
encounter, but evidence suggests that following up with patients
at home and repeated intervention will improve patient outcomes
[39]. Furthermore, the follow-up period provides additional
opportunities to identify at-risk patients for referrals if the patient
fails to adhere to the shared goals.
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Conclusion
A key objective of this project is an expected deliverable of the
National Institute on Drug Abuse: “Demonstrate efficacy to
increase significantly the proportion of primary care patients
who are successfully linked to and receive indicated follow-up
specialty SUD care.” This research project seeks to enhance the
standard practice of SBIRT through a mobile solution easily

incorporated into primary care that will promote SDM and
increase referral and adherence to specialty care through
continued follow-up care. By conducting an OMB-approved
RCT in primary care and SUD specialty service providers, we
seek to prove that the enhanced digital SBIRT approach will
increase referral from primary care, reduce substance use in the
intervention population, and improve SUD patient outcomes
compared to the control group.

 

Conflicts of Interest
JMY is the CEO of Ringful Health, creator of the software tool used in the study, and could benefit from its commercial use.

References
1. DrugFacts: nationwide trends retrieved. 2014. URL: https://d14rmgtrwzf5a.cloudfront.net/sites/default/files/

drugfacts_nationtrends_6_15.pdf [accessed 2017-12-05] [WebCite Cache ID 6vUCxbvN5]
2. Highlights of the 2010 Drug Abuse Warning Network (DAWN) Findings on Drug-Related Emergency Department Visits.

2012. URL: https://archive.samhsa.gov/data/2k12/DAWN096/SR096EDHighlights2010.pdf [accessed 2017-12-05] [WebCite
Cache ID 6vUEYyPRA]

3. National Institute on Drug Abuse: trends and statistics. URL: http://www.drugabuse.gov/related-topics/trends-statistics
[accessed 2017-12-05] [WebCite Cache ID 6vUEmbXgH]

4. National Institute on Drug Abuse: treatment statistics. 2014. URL: https://www.drugabuse.gov/publications/drugfacts/
treatment-statistics [accessed 2017-12-05] [WebCite Cache ID 6vUFLYpZr]

5. Buck JA. The looming expansion and transformation of public substance abuse treatment under the Affordable Care Act.
Health Aff (Millwood) 2011 Aug;30(8):1402-1410. [doi: 10.1377/hlthaff.2011.0480] [Medline: 21821557]

6. Moyer VA, Preventive Services Task Force. Screening and behavioral counseling interventions in primary care to reduce
alcohol misuse: U.S. preventive services task force recommendation statement. Ann Intern Med 2013 Aug 06;159(3):210-218.
[doi: 10.7326/0003-4819-159-3-201308060-00652] [Medline: 23698791]

7. Polen M, Whitlock E, Wisdom J, Nygren P, Bougatsos C. Screening in primary care settings for illicit drug use: staged
systematic review for the United States Preventive Services Task Force. 2008. URL: https://www.ncbi.nlm.nih.gov/books/
n/es58v1/pdf/ [accessed 2017-12-05] [WebCite Cache ID 6vUFxfEP9]

8. Substance (other than tobacco) abuse structured assessment and brief intervention (SBIRT) services.: Centers for Medicare
and Medicaid Services; 2011. URL: https://www.integration.samhsa.gov/sbirt/SBIRT_Factsheet_ICN904084.pdf [accessed
2017-12-05] [WebCite Cache ID 6vUG8KOjt]

9. Holland C, Pringle J, Barbetti V. Identification of physician barriers to the application of screening and brief intervention
for problem alcohol and drug use. Alcoholism Treat Quart 2009;27(2):174.

10. Van Hook S, Harris SK, Brooks T, Carey P, Kossack R, Kulig J, New England Partnership for Substance Abuse Research.
The Six T's: barriers to screening teens for substance abuse in primary care. J Adolesc Health 2007 May;40(5):456-461.
[doi: 10.1016/j.jadohealth.2006.12.007] [Medline: 17448404]

11. Rahm A, Boggs J, Martin C, Price D, Beck A. Facilitators and barriers to implementing SBIRT in primary care in integrated
health care settings [in press]. Substance Abuse 2014:00 (forthcoming).

12. Schauer C, Everett A, del Vecchio P, Anderson L. Promoting the value and practice of shared decision-making in mental
health care. Psychiatr Rehabil J 2007;31(1):54-61. [Medline: 17694716]

13. Adams JR, Drake RE. Shared decision-making and evidence-based practice. Community Ment Health J 2006
Feb;42(1):87-105. [doi: 10.1007/s10597-005-9005-8] [Medline: 16429248]

14. Joosten EAG, de Jong CAJ, de Weert-van Oene GH, Sensky T, van der Staak CPF. Shared decision-making reduces drug
use and psychiatric severity in substance-dependent patients. Psychother Psychosom 2009;78(4):245-253. [doi:
10.1159/000219524] [Medline: 19468259]

15. Joosten E, de Jong C, de Weert-van Oene G, Sensky T, van der Staak C. Shared decision-making: increases autonomy in
substance-dependent patients. Subst Use Misuse 2011;46(8):1037.

16. Sobell L, Sobell M. Group Therapy for Substance Use Disorders: A Motivational Cognitive-behavioral Approach. New
York: Guilford Press; 2011.

17. Shiffman S, Stone A, Hufford M. Ecological momentary assessment. Annu Rev Clin Psychol 2008;4:1-32. [Medline:
18509902]

18. Moskowitz DS, Young SN. Ecological momentary assessment: what it is and why it is a method of the future in clinical
psychopharmacology. J Psychiatry Neurosci 2006 Jan;31(1):13-20 [FREE Full text] [Medline: 16496031]

19. Shiffman S. Ecological momentary assessment (EMA) in studies of substance use. Psychol Assess 2009 Dec;21(4):486-497
[FREE Full text] [doi: 10.1037/a0017074] [Medline: 19947783]

JMIR Res Protoc 2018 | vol. 7 | iss. 1 | e5 | p.11http://www.researchprotocols.org/2018/1/e5/
(page number not for citation purposes)

Long et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://d14rmgtrwzf5a.cloudfront.net/sites/default/files/drugfacts_nationtrends_6_15.pdf
https://d14rmgtrwzf5a.cloudfront.net/sites/default/files/drugfacts_nationtrends_6_15.pdf
http://www.webcitation.org/6vUCxbvN5
https://archive.samhsa.gov/data/2k12/DAWN096/SR096EDHighlights2010.pdf
http://www.webcitation.org/6vUEYyPRA
http://www.webcitation.org/6vUEYyPRA
http://www.drugabuse.gov/related-topics/trends-statistics
http://www.webcitation.org/6vUEmbXgH
https://www.drugabuse.gov/publications/drugfacts/treatment-statistics
https://www.drugabuse.gov/publications/drugfacts/treatment-statistics
http://www.webcitation.org/6vUFLYpZr
http://dx.doi.org/10.1377/hlthaff.2011.0480
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21821557&dopt=Abstract
http://dx.doi.org/10.7326/0003-4819-159-3-201308060-00652
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23698791&dopt=Abstract
https://www.ncbi.nlm.nih.gov/books/n/es58v1/pdf/
https://www.ncbi.nlm.nih.gov/books/n/es58v1/pdf/
http://www.webcitation.org/6vUFxfEP9
https://www.integration.samhsa.gov/sbirt/SBIRT_Factsheet_ICN904084.pdf
http://www.webcitation.org/6vUG8KOjt
http://dx.doi.org/10.1016/j.jadohealth.2006.12.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17448404&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17694716&dopt=Abstract
http://dx.doi.org/10.1007/s10597-005-9005-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16429248&dopt=Abstract
http://dx.doi.org/10.1159/000219524
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19468259&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18509902&dopt=Abstract
http://www.jpn.ca/vol31-issue1/31-1-13/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16496031&dopt=Abstract
http://europepmc.org/abstract/MED/19947783
http://dx.doi.org/10.1037/a0017074
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19947783&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


20. Galloway GP, Didier R, Garrison K, Mendelson J. Feasibility of ecological momentary assessment using cellular telephones
in methamphetamine dependent subjects. Subst Abuse 2008;1:9-14 [FREE Full text] [Medline: 19997532]

21. Litt MD, Cooney NL, Morse P. Ecological momentary assessment (EMA) with treated alcoholics: methodological problems
and potential solutions. Health Psychol 1998 Jan;17(1):48-52. [Medline: 9459069]

22. Epstein D, Preston K. Daily life hour by hour, with and without cocaine: an ecological momentary assessment study.
Psychopharmacology (Berl) 2010 Aug;211(2):223-232 [FREE Full text] [doi: 10.1007/s00213-010-1884-x] [Medline:
20532873]

23. Campbell A, Nunes E, Matthews A, Stitzer M, Miele G, Polsky D, et al. Internet-delivered treatment for substance abuse:
a multisite randomized controlled trial. Am J Psychiatry 2014 Jun;171(6):683-690 [FREE Full text] [doi:
10.1176/appi.ajp.2014.13081055] [Medline: 24700332]

24. Copeland J, Martin G. Web-based interventions for substance use disorders: a qualitative review. J Subst Abuse Treat 2004
Mar;26(2):109-116. [doi: 10.1016/S0740-5472(03)00165-X] [Medline: 15050088]

25. Marsch LA, Guarino H, Acosta M, Aponte-Melendez Y, Cleland C, Grabinski M, et al. Web-based behavioral treatment
for substance use disorders as a partial replacement of standard methadone maintenance treatment. J Subst Abuse Treat
2014 Jan;46(1):43-51 [FREE Full text] [doi: 10.1016/j.jsat.2013.08.012] [Medline: 24060350]

26. Moore BA, Fazzino T, Garnet B, Cutter CJ, Barry DT. Computer-based interventions for drug use disorders: a systematic
review. J Subst Abuse Treat 2011 Apr;40(3):215-223 [FREE Full text] [doi: 10.1016/j.jsat.2010.11.002] [Medline: 21185683]

27. Spijkerman R, Roek M, Vermulst A, Lemmers L, Huiberts A. Effectiveness of a web-based brief alcohol intervention and
added value of normative feedback in reducing underage drinking: a randomized controlled trial. J Med Internet Res 2010
Dec 19;12(5):e65 [FREE Full text] [doi: 10.2196/jmir.1465] [Medline: 21169172]

28. Suffoletto B, Callaway C, Kristan J, Kraemer K, Clark DB. Text-message-based drinking assessments and brief interventions
for young adults discharged from the emergency department. Alcohol Clin Exp Res 2012 Mar;36(3):552-560. [doi:
10.1111/j.1530-0277.2011.01646.x] [Medline: 22168137]

29. Matano R, Koopman C, Wanat S, Winzelberg A, Whitsell S, Westrup D, et al. A pilot study of an interactive web site in
the workplace for reducing alcohol consumption. J Subst Abuse Treat 2007 Jan;32(1):71-80. [doi: 10.1016/j.jsat.2006.05.020]
[Medline: 17175400]

30. Newman MG, Szkodny LE, Llera SJ, Przeworski A. A review of technology-assisted self-help and minimal contact therapies
for drug and alcohol abuse and smoking addiction: is human contact necessary for therapeutic efficacy? Clin Psychol Rev
2011 Feb;31(1):178-186. [doi: 10.1016/j.cpr.2010.10.002] [Medline: 21095051]

31. McHugh R, Fitzmaurice G, Carroll K, Griffin M, Hill K, Wasan A, et al. Assessing craving and its relationship to subsequent
prescription opioid use among treatment-seeking prescription opioid dependent patients. Drug Alcohol Depend 2014 Dec
01;145:121-126 [FREE Full text] [doi: 10.1016/j.drugalcdep.2014.10.002] [Medline: 25454409]

32. Gwaltney CJ, Bartolomei R, Colby SM, Kahler CW. Ecological momentary assessment of adolescent smoking cessation:
a feasibility study. Nicotine Tob Res 2008 Jul;10(7):1185-1190 [FREE Full text] [doi: 10.1080/14622200802163118]
[Medline: 18629728]

33. Lewis J. IBM computer usability satisfaction questionnaires: psychometric evaluation and instructions for use. Int J
Human-Comput Interact 1995;7(1):57-78.

34. Venkatesh V, Morris M, Davis G, Davis F. User acceptance of information technology: toward a unified view. MIS Quart
2003;27(3):425-478.

35. Hojat M, Louis DZ, Maxwell K, Markham FW, Wender RC, Gonnella JS. A brief instrument to measure patients' overall
satisfaction with primary care physicians. Fam Med 2011 Jun;43(6):412-417 [FREE Full text] [Medline: 21656396]

36. Cacciola JS, Alterman AI, McLellan AT, Lin Y, Lynch KG. Initial evidence for the reliability and validity of a Lite version
of the Addiction Severity Index. Drug Alcohol Depend 2007 Mar 16;87(2-3):297-302. [doi: 10.1016/j.drugalcdep.2006.09.002]
[Medline: 17045423]

37. Glass J, Hamilton A, Powell B, Perron B, Brown R, Ilgen M. Specialty substance use disorder services following brief
alcohol intervention: a meta-analysis of randomized controlled trials. Addiction Sep 2015;110(9):1404-1415.

38. Loh A, Simon D, Wills C, Kriston L, Niebling W, Härter M. The effects of a shared decision-making intervention in primary
care of depression: a cluster-randomized controlled trial. Patient Educ Couns 2007 Aug;67(3):324-332. [doi:
10.1016/j.pec.2007.03.023] [Medline: 17509808]

39. Gelberg J, Strömsöe A, Hollenberg J, Radell P, Claesson A, Svensson L, et al. Improving survival and neurologic function
for younger age groups after out-of-hospital cardiac arrest in Sweden: a twenty-year comparison. Pediatr Crit Care Med
2015 Oct;16(8):750-757. [doi: 10.1097/PCC.0000000000000503] [Medline: 26218255]

Abbreviations
ASI: Addiction Severity Index
AUDIT-C: Alcohol Use Disorders Identification Test
DAST-10: Drug Abuse Screening Test
EMA: ecological momentary assessment

JMIR Res Protoc 2018 | vol. 7 | iss. 1 | e5 | p.12http://www.researchprotocols.org/2018/1/e5/
(page number not for citation purposes)

Long et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://www.la-press.com/article.php?article_id=553
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19997532&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9459069&dopt=Abstract
http://europepmc.org/abstract/MED/20532873
http://dx.doi.org/10.1007/s00213-010-1884-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20532873&dopt=Abstract
http://europepmc.org/abstract/MED/24700332
http://dx.doi.org/10.1176/appi.ajp.2014.13081055
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24700332&dopt=Abstract
http://dx.doi.org/10.1016/S0740-5472(03)00165-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15050088&dopt=Abstract
http://europepmc.org/abstract/MED/24060350
http://dx.doi.org/10.1016/j.jsat.2013.08.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24060350&dopt=Abstract
http://europepmc.org/abstract/MED/21185683
http://dx.doi.org/10.1016/j.jsat.2010.11.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21185683&dopt=Abstract
http://www.jmir.org/2010/5/e65/
http://dx.doi.org/10.2196/jmir.1465
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21169172&dopt=Abstract
http://dx.doi.org/10.1111/j.1530-0277.2011.01646.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22168137&dopt=Abstract
http://dx.doi.org/10.1016/j.jsat.2006.05.020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17175400&dopt=Abstract
http://dx.doi.org/10.1016/j.cpr.2010.10.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21095051&dopt=Abstract
http://europepmc.org/abstract/MED/25454409
http://dx.doi.org/10.1016/j.drugalcdep.2014.10.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25454409&dopt=Abstract
http://europepmc.org/abstract/MED/18629728
http://dx.doi.org/10.1080/14622200802163118
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18629728&dopt=Abstract
http://www.stfm.org/fmhub/fm2011/June/Mohammadreza412.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21656396&dopt=Abstract
http://dx.doi.org/10.1016/j.drugalcdep.2006.09.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17045423&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2007.03.023
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17509808&dopt=Abstract
http://dx.doi.org/10.1097/PCC.0000000000000503
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26218255&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


EMR: electronic medical record
IRB: Institutional Review Board
OMB: Office of Management and Budget
PHQ-9: Patient Health Questionnaire
RCT: randomized controlled trial
SUD: substance use disorder
SBIRT: Screening, Brief Intervention, and Referral to Treatment
SDM: shared decision making
UHD: university health district
USPSTF: US Preventive Services Task Force
UTAUT: unified theory of acceptance and use of technology
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