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Abstract

Background Unhealthy alcohol use, a spectrum of use inclusive of risky consumption and alcohol use disorder
(AUD), is a leading cause of preventable death in the United States. Most people with unhealthy alcohol use do not
receive evidence-based treatment. This four-arm factorial design randomized trial will assess whether population
health management (PHM) and clinical care management (CCM) support for primary care providers (PCPs) are
associated with improved AUD treatment engagement among their patients, beyond electronic health record (EHR)
prompting and decision support alone.

Methods PCPs from an urban safety-net hospital-based primary care clinic are randomized to one of four groups
(1) EHR best practice advisory (BPA) and clinical decision support tools for unhealthy alcohol use (BPA), (2) BPA plus
population health manager support, (3) BPA plus clinical care manager support, and (4) all three. All PCPs will have
access to the EHR BPA and decision support tools which provide chart-based advisories and order set navigation.
PCPs assigned to receive PHM support will receive quarterly panel-level feedback on AUD treatment metrics for their
patients. PCPs assigned to receive CCM support will receive CCM facilitation of AUD treatment processes including
medication counseling, referrals, and support through direct patient interactions. The primary outcome will be the
percent of patients engaged in AUD treatment among those with a new AUD diagnosis on a PCP’s panel. Secondary
outcomes include the percent of patients with a new diagnosis of AUD who (1) initiated AUD treatment, (2) were
prescribed AUD medications within 90 days, and (3) numerical counts of a range of AUD health services (outpatient
encounters, specialty AUD care encounters, referrals, and acute healthcare utilization) in this sample. We will assess
the primary outcome and the acute healthcare utilization secondary outcomes using Medicaid claims; the remaining
secondary outcomes will be assessed using EHR data.
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settings.
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~
Discussion The study will evaluate how a targeted EHR innovation alone, compared with population health and care
management enhancements alone or in combination, impact engagement in AUD treatment, a national quality of

care measure. Findings will advance understanding of supports needed to improve systems of care for AUD in general

Background

Unbhealthy alcohol use, a spectrum of alcohol use includ-
ing risky consumption through alcohol use disorder
(AUD), is highly prevalent and associated with increased
morbidity and mortality [1-7], particularly among
patient groups at risk for health disparities [8, 9]. Despite
a high frequency of contact with the healthcare system,
most people with unhealthy alcohol use do not receive
evidence-based interventions to reduce harm [10]. This is
likely due to a variety of factors such as stigma, the per-
ception of alcohol as less harmful than other substances,
challenges with implementing and maintaining alcohol
screening in general medical settings, and time or pri-
oritization constraints in busy clinical environments [11—
13]. Given these challenges, electronic health records
(EHRs), used in most primary care practices, have great
potential to enhance care related to unhealthy alcohol
use, particularly when paired with clinical decision sup-
port (CDS) and used in conjunction with population
health management (PHM) or clinical care management
(CCM).

EHR innovations, including embedded decisional
tools and best practice advisories, have demonstrated
improved outcomes for screening and management of
chronic conditions [14—17]. Several integrated health
systems have used EHRs (e.g., Veterans Health Admin-
istration, Kaiser Permanente, etc.) to improve healthcare
delivery for chronic conditions in primary care settings
[18-22]; however, these interventions have been sup-
ported by significant system-specific infrastructure.
EHRs have been shown to improve the management of
chronic diseases (e.g., diabetes [23]) through Best Prac-
tice Advisories (BPAs) — reminder tools within the EHR
providing clinician decision support, creation of regis-
tries to aggregate information about the target popula-
tion, and by assisting the clinician in disease-specific care
management through an electronic order SmartSet [24,
25]. However, EHRs alone may not surmount the barri-
ers to increasing patient identification, delivering brief
interventions, and increasing referrals for AUD treat-
ment [18, 26]. In addition, as EHR alerts proliferate, busy
and overwhelmed providers may experience alert fatigue
and ignore them [27, 28]. When paired with targeted staff
support, such as a population health manager and clini-
cal care manager, EHRs may better assist clinicians in

identifying, assessing, treating, and monitoring care for
chronic medical conditions [29-33].

Population health management involves efforts to
improve the identification and management of health
conditions for a clinical population with a shared medical
condition through activities such as creating registries to
improve identification of the condition, classification of
the status of the condition (i.e. severity), performance on
quality metrics including associated outcomes or compli-
cations, and identification of care gaps [25, 29, 30]. Sup-
port from a population health manager equipped with
a registry to track outcomes and treatments was asso-
ciated with improved completion of laboratory testing
and lower hospitalization rates for patients with diabetes
[34]. PHM has been used to improve outcomes for mul-
tiple chronic health conditions such as asthma, diabetes
in persons living with HIV, and chronic kidney disease,
and to increase preventative health screening [35-39].
PHM is increasingly utilized in primary care settings to
improve chronic disease health outcomes through tar-
geted clinical outreach for specific health conditions
and to provide assistance around social determinants of
health factors [40]. When well-designed, PHM alerts that
use electronic health record techonology have the poten-
tial to decrease clinical burnout [41].

Clinical care management, in contrast, is a patient-
facing intervention designed to assist clinicians, patients,
and their support systems in managing medical con-
ditions. It has been historically focused on complex,
high-cost patients or medical conditions [42, 43]. Clini-
cal care managers working with patients with AUD can
improve alcohol-related care by educating patients,
building motivation for change, and removing patient-
level and provider-level barriers to facilitate referrals to
AUD treatment and medication initiation [44]. Previous
studies have demonstrated that CCM embedded in pri-
mary care increases engagement in care [45] and reduces
heavy drinking [31]. CCM facilitates and coordinates
alcohol-related care that otherwise may not be priori-
tized and follows patients longitudinally to determine the
outcomes of those care processes. CCM can also enhance
the longitudinal relationship many primary care provid-
ers (PCPs) have with their patients by providing another
trusted team member to help patients achieve their goals.
CCM, envisioned as complex care management in some
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primary care settings, focuses on patients with medical
complexity or complexity related to social determinants
of health needs (lack of housing, low health literacy, etc.)
to lower emergency room and hospitalization rates and
improve health outcomes with variable success [46, 47].
In summary, the identification of AUD and receipt of
evidence-based treatments for AUD is poor in general
health settings. Although the reasons and solutions are
many and complex, EHRs have great potential to improve
AUD care at a low cost. Enhanced identification of AUD
can be achieved with registries, which collate exist-
ing data in EHRs and then can prompt members of the
clinical team to the possibility of unhealthy alcohol use or
AUD using BPAs. Decision support can increase the pro-
vision of evidence-based AUD care through simplified
order sets and targeted education tools deployed during
a visit. However, in an era of EHR alert proliferation and
increasing demands on PCPs during and after the patient
encounter, adding enhancements to EHR BPA tools, such
as PHM and CCM support, may further increase receipt
of evidence-based AUD care by providing clinicians with
additional team members to assist in the identification of
patients and facilitation of AUD treatment services. The
potential benefits of these supports may be particularly
pronounced in clinical practices that serve populations
in underserved communities where the prevalence of
AUD is high, and patients may experience disproportion-
ate barriers to receiving evidence-based care [48]. This
study will evaluate these three clinician support systems
alone and in combination on AUD outcomes among their

Table 1 Schedule of enrollment, interventions, and measures
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primary care patients in a large, urban, safety-net hospi-
tal-based primary care clinic with a diverse patient popu-
lation at risk for health disparities.

Methods/design
Study design
The Records for Alcohol Care Enhancement (RACE)
study is a four-arm randomized trial that will test feasibil-
ity and obtain preliminary effectiveness estimates com-
paring (1) clinician prompting via an EHR-based Best
Practice Advisory (BPA) and CDS alone (hereafter this
intervention is referred to as “BPA”), (2) BPA plus popu-
lation health management (BPA +PHM), (3) BPA plus
clinical care management (BPA + CCM) and (4) all three
(BPA+PHM +CCM), on AUD treatment engagement
and other patient outcomes. The RACE study follows a
two-by-two factorial trial design for the PHM and CCM
interventions, with all randomized clinicians also receiv-
ing the BPA condition. PCPs are the unit of randomiza-
tion and recipients of the intervention. The intervention
period will last 18 months; however some clinicians may
receive less than 18 months of the intervention depend-
ing upon when they enroll in the trial and in the event
of an unplanned or unanticipated departure from the
clinic (see Table 1 for schedule of enrollment, interven-
tions, and measures). The trial outcomes will be assessed
in primary care patients with AUD empaneled to PCPs
enrolled and randomized.

This primary outcome (AUD treatment engage-
ment following a new AUD diagnosis episode) is based

Study Period?®
Enrollment Allocation Intervention  Post Inter-
vention
PCP Recruitment (emails and in-person) X
PCP Informed Consent® X
PCP Baseline Survey® X
Randomization X
EHR Supports (BPA) X¢ X< X X<
PHM compiles and sends quarterly reports, and prompts front desk scheduling for X
patients on weekly report
CCM generates and reviews weekly reports, facilitates patient AUD care and provides X
direct patient interaction
CCM and PHM complete weekly fidelity to the intervention assessments X
Study Team collects Medicaid Claims Data to Assess Trial Outcomes® X X
Study team collects EHR data to assess trial outcomes® X X
PCP Follow-up Survey® X

PCP=Primary Care Provider; EHR=Electronic Health Record; BPA=Best Practice Advisory; PHM=Population Health Manager; CCM=Clinical Care Manager;
AUD=Alcohol Use Disorder. *Adverse events (AEs) and other unintended effects of trial interventions or trial conduct will not be collected systematically during
the study period. The collection approach for AEs during the study period will be non-systematic assessment (i.e. AEs will be collected in response to spontaneous
reports by participants). The study team (including the Principal Investigators) will assess any spontaneously reported AEs, and AEs will be reported to the Institutional
Review Board. No concomitant care provided outside of the scope of the trial will be prohibited during the study period; routine clinical care will continue to be
available to all patient participants throughout the duration of the trial. "Any personal information and identifiers collected during the study will be stored securely.
As an additional protection, this study is covered by a Certificate of Confidentiality.  Electronic health record supports were designed and implemented during the
preparatory phase of this project preceding the start of trial enroliment. These electronic health record supports for unhealthy alcohol use and alcohol use disorder
are anticipated to remain in use by the clinic as part of standard clinic processes and electronic health record tools available to PCPs
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on the National Committee for Quality Assurance
(NCQA) Healthcare Effectiveness Data and Information
Set (HEDIS) quality of care measure for initiation and
engagement of substance use disorder treatment (IET)
[49]. A new AUD diagnosis is defined as a healthcare ser-
vice in which a patient receives an AUD diagnosis when
there has not been an AUD diagnosis for a healthcare
service during the prior 194 days, excluding diagnoses
assigned in the emergency department or detoxification
settings. NCQA defines these encounters as new AUD
diagnosis episodes, which are eligible for treatment ini-
tiation and engagement [49]. Initiation of treatment fol-
lowing a new diagnosis episode is defined as receiving
a healthcare service or medication for AUD within 14
days of the new diagnosis, and engagement is defined as
receiving two or more additional healthcare services or
AUD medication within 34 days of initiating treatment.
We hypothesize that compared to the BPA alone, BPA
combined with PHM and CCM separately (BPA + PHM
vs. BPA and BPA + CCM vs. BPA) and all three together
(BPA + PHM + CCM vs. BPA), will improve rates of AUD
treatment engagement following a new AUD diagnosis,
and other AUD care outcomes. To account for multiple
testing, the significance level for the three hypotheses
will be adjusted by the Bonferroni correction to 0.0167.

Study setting

The study is being conducted in the adult general inter-
nal medicine (GIM) primary care clinic based within an
urban, academic, safety-net hospital system serving a
patient population that is approximately 30% Black, 60%
White, and 10% other races, with 25% of individuals iden-
tifying as Hispanic. The practice has approximately 150
clinicians, including attending physicians, nurse practi-
tioners, and resident clinicians who deliver care through
approximately 130,000 visits annually.

Study participants, recruitment, and randomization

Primary care clinicians (attending physicians, physicians
in fellowship training, resident physicians, and nurse
practitioners) who care for adult primary care patients
in the GIM clinic and who are expected to maintain
their current position in the practice for a minimum of
18 months were recruited via email (information sent to
clinicians with a link to a website with additional study
details) and in-person in the GIM clinic. Clinicians inter-
ested in enrolling provided written informed consent
electronically via a REDCap [50, 51] e-Consent process
approved by the Boston University Medical Campus
Institutional Review Board. Clinician participants were
enrolled from November 2022-July 2023. After clini-
cians were enrolled, a statistician generated the allo-
cation sequence using SAS statistical programming
software. Randomization was stratified by clinician type
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(e.g., nurse practitioner, attending physician, resident,
or fellow physician) and by the estimated number of
patients with a new AUD diagnosis assigned to the cli-
nician’s panel based on recent historical data for their
panel (stratification was based on whether the clinician
was above or below the average in patients with a new
AUD diagnosis for all clinicians in the practice). Alloca-
tion was concealed from study staff until the moment of
intervention assignment. After assignment, clinicians are
informed of their intervention assignment via email from
the study team. Due to the nature of the interventions,
blinding clinician participants to their assigned allocation
was not possible. Throughout the intervention period,
patient records (healthcare claims data and electronic
health record data) that contribute to the primary and
secondary outcomes are collected and will be utilized to
assess trial outcomes. Patient eligibility criteria for record
collection are: assigned to a randomized clinician’s pri-
mary care panel, age>18 years, >1 completed encounter
in the GIM clinic in the prior 18 months, and eligible for
alcohol-related care based on high-risk alcohol screening
results (described below) or an alcohol-related clinical
(International Classification of Disease, ICD) diagnosis.
A waiver of informed consent was obtained from the
Boston University Medical Campus Institutional Review
Board for patient records in the trial.

Study conditions/interventions

Electronic health record Best Practice Advisory (BPA) and
Clinical Decision Support (CDS)

Epic Systems, the largest EHR vendor, is the electronic
health record software utilized by the health system
within which the study primary care clinic resides, with
the capacity to design and implement various CDS tools.
For the RACE study intervention, the study team (inclu-
sive of primary care and addiction medicine clinicians)
updated and refined the health system’s existing Epic-
based unhealthy alcohol use and AUD BPAs and clinical
decision supports. The BPA instantaneously alerts the cli-
nician of their patient’s potential needs regarding evalua-
tion and management of unhealthy alcohol use. The BPA
activates (becomes visible to a clinician in the patient’s
chart) during point of care in the event of recent (past 30
days) positive alcohol screening results (i.e. single-ques-
tion alcohol screening [52] which asks “how many times
in the past year have you had X drinks in a day, where X
is 5 for men 65 years of age or younger, and 4 for women
and men over 65 years of age; a response of >1 day is
positive) and/or Alcohol Use Disorder Identification Test
[AUDIT] [53] score consistent with risky alcohol use (2 to
13/15 [female/male]) or AUDIT score suggestive of AUD
(=13/15 [female/male]). The BPA also activates when a
patient has a 100% alcohol-attributable diagnosis [54] in
the health record (active on their problem list or clinical
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Table 2 Population Health Management reports for the Records for Alcohol Care Enhancement (RACE) study intervention

Numerator

Clinical Care Report Name Denominator
Domain
Alcohol AUDIT Receipt
Screening question alcohol screening result in the past calendar
month
AUDIT result suggest-  Patients on the PCP’s panel who received the AUDIT
ing harmful use in the past calendar month
AUDIT result suggest-  Patients on the PCP’s panel who received the AUDIT
ing AUD during the past calendar month
Alcohol-related diag-  Patients on the PCP’s panel with an AUDIT
nosis in the presence  score>13/15 or >4 on AUDIT dependence questions
of positive AUDIT during the past calendar month
result
AUD Care Treatment Initiation  Patients on a PCP's panel with a new? AUD diagnosis
HEDIS-based received in the past month
Quality
Metrics Treatment Patients on a PCP's panel with new?® AUD diagnosis
engagement who have initiated treatment in the past month
Ongoing AUD Patients on a PCP’s panel with AUD on their EHR
Treatment Pharmacotherapy problem list who had a visit in GIM the past month
Engage- Specialty AUD Care Patients on a PCP's panel with AUD on their EHR
mentand problem list who had a visit in GIM in the past month
Utilization

Patients on the PCP’s panel who had a positive single- Patients who completed the AUDIT on the same day

as their positive result on the single-question alcohol
screening

Patients who had a positive AUDIT score suggestive
of harmful or hazardous alcohol use (score of > 8)
Patients who had a positive AUDIT score suggestive
of AUD (score of > 13/15 [male/female] or >4 on the
AUDIT dependence questions)

Patients with a 100% alcohol attributable diagnosis
on their EHR problem list

Patients who received a healthcare service for an AUD
diagnosis, or were prescribed AUD pharmacotherapy
within 14 days of the new AUD diagnosis

Patients who receive two additional AUD healthcare
services (including visits or medication) within 34
days of initiating treatment

Patients with an active prescription for AUD
medication

Patients receiving AUD specialty care in the OBAT clin-
ic (at least one visit in the OBAT clinic in the month
preceding or following the patient’s GIM encounter)

AUDIT=Alcohol Use Disorder Identification Test; PCP=Primary Care Provider; AUD=Alcohol Use Disorder; EHR=electronic health record; GIM=General Internal
Medicine; OBAT =Office Based Addiction Treatment; HEDIS =Healthcare Effectiveness Data and Information Set. ® New AUD diagnosis is defined as a healthcare
service in which a patient receives an AUD diagnosis when there has not been an AUD diagnosis for a healthcare service during the prior 194 days excluding

diagnoses assigned in the emergency department or detoxification settings

encounter diagnoses) documented in the prior 30 days.
The BPA does not create a “hard stop”; in other words,
the provider does not have to acknowledge it in order
to continue charting. It provides the clinician with con-
cise, actionable information including patients’ alcohol
screening results and an interpretation of those screen-
ing results, with a linked clickable option to record a new
AUDIT screening result and/or evaluate the patient with
the Diagnostic and Statistical Manual of Mental Dis-
orders (DSM) criteria for AUD. The BPA links to CDS
directly to facilitate easy opening of this tool by clini-
cians. The CDS is an Epic SmartSet based on best prac-
tice guidelines for the management of unhealthy alcohol
use and AUD. The SmartSet provides decision support to
facilitate diagnosing AUD, providing brief intervention
for unhealthy alcohol use, ordering labs relevant to the
clinical management of AUD, prescribing AUD pharma-
cotherapy, placing referrals for behavioral health services
(psychologist, psychiatrist, social worker, etc.), placing
referrals for AUD specialty care (office based addiction
treatment clinic, young adult addiction treatment clinic,
etc.), and for accessing and printing patient educational
materials regarding unhealthy alcohol use and AUD. See
Additional file 1 for images and further details of the BPA
and CDS.

BPA + PHM

All clinicians randomized to the BPA +PHM arm will
have access to the BPA and CDS EHR tools as detailed
above. Additionally, they will receive support from a pop-
ulation health manager (PHM). The PHM is an existing
Population Health Manager embedded in the GIM clinic
with time devoted to improving care for chronic medi-
cal conditions, who was provided with dedicated and
protected time and effort on the RACE study (approxi-
mately 4 h per week on average during the study inter-
vention period) to fulfill the study PHM tasks and
responsibilities during the study intervention period.
The PHM will access and run monthly registry-based
“workbench reports” in Epic to examine clinician panel-
level AUD quality metrics (detailed in Table 2) for clini-
cians randomized to PHM. Reporting “workbench” is
an Epic tool that can produce customized reports that
display rows of data, and can be sorted and filtered by
end users. In support of these registry-based workbench
reports, the study team developed a clinically useful, live
(continuously updated with real-time inputs based on
health record data) Alcohol Registry in Epic of patients
who have screened positive on alcohol screening and/or
have a diagnosis suggestive of AUD (i.e. a 100% alcohol-
attributable diagnosis [54]) on their problem list in the
EHR. The Alcohol Registry includes data from EHR fields
including but not limited to alcohol screening results,
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alcohol-related diagnoses, AUD pharmacotherapy pre-
scribed, and referrals for alcohol counseling/behavioral
health and office-based based addiction treatment.

The monthly registry-based workbench reports
accessed by the PHM display rows of data (typically
patients) with columns displaying different variables such
as the date of patient’s most recent alcohol screening, etc.
The reports yield lists of patients meeting specified inclu-
sion criteria, which are then compiled by the PHM into
quarterly, aggregate summaries of each PCP’s panel-level
performance on AUD quality metrics. The PHM dis-
tributes these quarterly personalized quality reports via
email to clinicians. The quarterly report includes quality
metrics such as the number and percent of patients on
the clinician’s panel who had: positive alcohol screening
results, initiated treatment within 14 days of receiving a
new AUD diagnosis, and engaged in treatment within 34
days of initiating treatment. The complete list of monthly
quality metric reports run by the PHM is detailed in
Table 2 with definitions of how the proportion is defined
(numerator/denominator). Additionally, the PHM runs
a weekly workbench report in the EHR (Epic) to identify
patients who had one of the following encounter types
for an AUD or alcohol-related diagnosis in the prior week
within the health system: emergency department, inpa-
tient admission, or outpatient “bridge” clinic visit. For
patients identified on this weekly list, the PHM sends
an Epic message to GIM clinic scheduling staff, copy-
ing the patient’s PCP, requesting that a scheduler con-
tact the patient to schedule a follow-up visit in primary
care within the next two weeks to provide ongoing care
related to their alcohol-related medical condition.

BPA+CCM

All clinicians randomized to the BPA+CCM arm will
have access to the BPA and CDS EHR tools as detailed
above. Additionally, they will receive support from a
clinical care manager (CCM). The CCM is a registered
nurse with additional training in addiction medicine. The
CCM is a dedicated, part-time (averaging approximately
10 h per week) RACE study staff member embedded in
the GIM clinic with access to the electronic health record
and clinic information technology. The CCM accesses
and runs weekly registry-based workbench reports in
Epic that identify patients with an AUD diagnosis who
are assigned to PCPs in the CCM arm. Specifically, work-
bench reports identify (1) patients who received a new
AUD diagnosis in the prior seven days but have not yet
initiated treatment, (2) patients with a new AUD diag-
nosis who initiated AUD treatment in the prior seven
days but have not yet engaged in AUD treatment, (3)
patients who had an encounter in the prior seven days
with an AUD diagnosis (both new and established) and
(4) patients who had a positive AUDIT screening result
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in the prior seven days but did not receive an alcohol-
related diagnosis. Patient records appearing on the work-
bench reports can be acted upon directly by the end-user;
for example from the workbench report the CCM can
directly enter the patient’s chart, send the patient a
MyChart message, or place orders for selected patients.
The CCM regularly reviews the chart of each patient
included on the workbench reports to determine which
patients may need follow-up AUD care such as referrals,
AUD medications, or assistance with AUD care naviga-
tion. The CCM conducts telephone outreach to these
patients and communicates with clinicians to discuss
potential patient care plans, and assists in implementing
these care plans through the preparation of prescriptions
and referrals for co-signature, direct patient counsel-
ing, and facilitation of services external to the healthcare
system.

BPA + PHM + CCM

Clinicians randomized to the BPA+PHM+CCM arm
will have access to the BPA and CDS EHR tools as
detailed above. Additionally, they will receive support
from the population health manager and the clinical care
manager as detailed above.

Data sources and study outcome measures

Data sources

Administrative Data The data source for the primary
outcome and select secondary outcomes will be statewide
Medicaid data including inpatient encounter claims, out-
patient medical and behavioral health claims, emergency
department encounter claims, detox, pharmacy claims,
associated diagnoses (ICD-10 codes), procedure codes,
dates of service, revenue codes, and provider type. We will
also use subscriber-level data including coverage enroll-
ment dates.

Fidelity to the intervention assessments To capture
fidelity to the intervention, the PHM and CCM will com-
plete a weekly checklist of intervention components,
specific to their role. PHM and CCM enter fidelity to
intervention data directly into REDCap. As part of the
checklist review, the PHM and CCM will be asked to indi-
cate whether various components of their intervention
were completed for the prior week, including whether
each workbench report was run, how many patients
appeared on the reports, number of communications
they had with clinicians, and (for the CCM) number of
outreaches/interactions they had with patients. The study
team monitors completion and responses on the fidelity
checklists on a regular basis.
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PCP surveys Upon enrolling in the study, clinician par-
ticipants are asked to complete a brief online survey in
REDCap at baseline to collect clinician sociodemographic
characteristics (age, gender, etc.) as well as information
about their clinic role and credentials, number of years in
clinical practice, addiction medicine training, and confi-
dence managing patients with AUD. A follow-up survey
is distributed to clinician participants at the end of their
time in the study to reassess their addiction medicine
training, and confidence managing patients with AUD,
as well as an open-ended question soliciting a free-text
response asking for any additional information or feed-
back on their experience as a participant in the trial. Other
relevant clinician characteristics (e.g., title, highest degree
completed) will be collected via public sources.

Study outcome measures

Primary outcome The primary outcome is engagement
in AUD treatment, based on the HEDIS national quality of
care measure from the NCQA [49]. Engagement is defined
as having two or more healthcare services (inclusive of
AUD medication) with a diagnosis of AUD within 34 days
of initiating treatment [55, 56]; initiation is defined as hav-
ing a healthcare service (inclusive of medication) with a
diagnosis of AUD within 14 days of a new AUD diagnosis
episode [56]. A new AUD diagnosis episode is defined as
a healthcare service in which a patient receives an AUD
diagnosis when there has not been an AUD diagnosis for
a healthcare service (excluding diagnoses assigned in the
emergency department or detoxification setting) during
the prior 194 days [56]. Engagement in AUD treatment is
a national quality of care measure and is feasible to mea-
sure with generalizable relevance to different settings [57,
58]. Treatment engagement is associated with a reduction
in mortality for individuals with a substance use disorder,
lower addiction severity, especially for outpatients with
AUD, improved employment and wages for individu-
als involved in the justice system, and fewer arrests for
crimes [57, 59, 60]. Using AUD treatment engagement as
the primary outcome balances what is achievable by the
intervention with the potential to demonstrate improve-
ment on a measure with significant clinical meaning and
reimbursement implications for healthcare systems.

Secondary outcomes Initiation (as defined above) is a
secondary outcome that will be assessed using Medicaid
claims. It is the most proximal measure of activity that
could directly result from the intervention. Other sec-
ondary outcomes to be assessed using Medicaid claims
include acute healthcare utilization (emergency depart-
ment visits and hospitalizations) within 90 days of a new
AUD diagnosis and acute alcohol-related healthcare uti-
lization (emergency department visits and hospitaliza-
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tions associated with a 100% alcohol-attributable diagno-
sis within 90 days of a new AUD diagnosis). Secondary
outcomes assessed via the health system-level electronic
health record data include: the proportion of patients who
have been prescribed AUD medication within 90 days of a
new AUD diagnosis, the number of outpatient visits with
an AUD diagnosis within 90 days of a new AUD diagno-
sis, number of mental health clinician visits with an AUD
diagnosis within 90 days of a new AUD diagnosis, number
of visits for AUD specialty care within 90 days of a new
AUD diagnosis, and number of referrals for counseling or
specialty AUD care within 90 days of a new AUD diag-
nosis.

Statistical analysis

Each of the three primary pairwise comparisons will
be conducted at an alpha level of 0.0167 to maintain
an overall type I error rate of 5%. Power calculations to
detect the primary outcome of interest (engagement)
assume 2-sided tests with an overall significance level of
0.0167. Calculations for engagement are based on a chi-
square test and estimates adjusted for clustering based on
the design effect with an expected interclass correlation
coefficient of 0.10. With an expected 32 clinicians in each
randomized group and an anticipated average of eight
new AUD diagnosis episodes per clinician, we expect a
sample size of patient records (i.e., patient episodes of a
new AUD diagnosis during the intervention period) of
approximately 1,000. Recent historical EHR data for the
GIM clinic was used to estimate the anticipated aver-
age of eight new AUD diagnoses per clinician during an
18-month period. Prior data available from the larger
health system consortium (of which the study’s clinic is
a member), estimated the rate of treatment engagement
for all substance use disorders to be 20.6% [61]. However,
results from another prospective study that occurred
in the primary care clinic that is the site for the current
study showed that for patients with AUD diagnoses,
2-5% received specialty referrals, 1-3% received medica-
tion or detoxification services for AUD, and 2-3% were
referred to Alcoholics Anonymous [62]. Based on these
historical data, we estimate that 15% of new AUD diag-
nosis episodes will result in treatment engagement in
the BPA-only condition. Therefore, the proposed study
has 80% power to detect an absolute difference of 17%
(i.e., 15% in the BPA only group vs. 32% in any of the
three combined intervention arms) in the proportion of
patients meeting criteria for treatment engagement.

We will use an intent-to-treat analysis including all eli-
gible patients of the primary care clinician participants
according to the clinician’s randomized assignment.
Only patients who have had continuous Medicaid enroll-
ment during the eligibility period for the outcome (14-
day treatment initiation window and 34-day treatment
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engagement window, 48 days in total following the new
AUD diagnosis episode) will be eligible for inclusion in
the primary outcome (AUD treatment engagement) anal-
ysis. Descriptive statistics will be calculated for patient-
specific and clinician-specific characteristics at baseline
and used to determine any differences between random-
ized arms. With the unit of observation occurring at the
patient level, the main analysis evaluating the effect of the
interventions on the binary study outcomes will use gen-
eralized estimating equations logistic regression models
with empirical standard errors to account for clustering
by clinicians. Secondary confirmatory analyses will be
conducted using mixed effects logistic regression models
accounting for clustering by including a random effect for
clinician. An additional analysis will be further adjusted
for the time each clinician spent receiving the interven-
tion in the study, accounting for late study entry and early
withdrawal to see if this impacts the treatment estimates.
Indicator variables will be included to represent the study
arms, adjust for the randomization stratification factors
including clinician type and clinician volume, and explore
geographic (clinicians provide care over five geographic
suites) effects not already accounted for. Models will con-
trol for baseline characteristics between groups. Spear-
man correlation coefficients will be obtained to identify
pairs of variables that may be collinear (r>0.4) and would
therefore not be included together in regression analyses.
In addition, the variance inflation factor will be assessed
to detect possible collinearity.

Discussion

AUD is an under-diagnosed and under-treated medi-
cal condition despite enormous personal, clinical, and
economic costs both directly and indirectly related to
it. While the reasons and solutions to this are many and
complex, the combination of EHR tools and clinician
supports employed in this study may overcome some
barriers to providing evidence-based AUD care and
improving receipt of high-quality care. The PHM inter-
vention is designed to help clinicians identify the preva-
lence of unhealthy alcohol use among their patient panel
and to know how they are performing regarding manag-
ing care for their patients with AUD, knowledge which
may prompt or motivate clinicians to improve the qual-
ity of the AUD care they are providing [25, 63]. PHM
does not directly assist clinicians with implementing
care through direct patient contact. The CCM interven-
tion facilitates individual patient care via direct contact
between the CCM and patients to assist with implement-
ing AUD treatment plans.

This study will operationalize a national quality of care
metric as the primary and one of the secondary out-
comes. The Initiation and Engagement of Substance Use
Disorder Treatment (IET) measure is a performance
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measure in the Healthcare Effectiveness and Informa-
tion Set (HEDIS) of the National Committee for Quality
Assurance (NCQA). More than 227 million people are
enrolled in health plans that report HEDIS results [64],
and improving quality performance is a priority for many
healthcare systems as a result. For the RACE study, we
will use claims data to identify healthcare services meet-
ing the criteria for alcohol-specific IET among primary
care patients of trial-enrolled PCPs. Using claims data
will allow us to identify AUD healthcare services and
pharmacotherapy provided both within and outside of
the system in which the trial is conducted. However, we
can only assess many of our secondary outcomes using
the health system’s EHR data, which increases the poten-
tial of underestimating certain AUD services received
by patients. In addition, patients are required to have
a period of continuous Medicaid enrollment during
the 48-day IET window following a new AUD diagno-
sis episode to be eligible for inclusion in the analysis of
the treatment engagement outcome. Given that cover-
age lapses are common in the clinic’s patient population
and are known to be common among patients with sub-
stance use disorder [65, 66], this may lead to the exclu-
sion of patients with a new AUD diagnosis for whom we
are not able to assess subsequent treatment engagement
due to a coverage lapse. These limitations are shared with
health services research studies that use claims based
data and/or electronic health record data as primary
sources. We expect these limitations in our data would
bias us towards a null effect or no observed effect of the
interventions on improving AUD care in primary care
patients at the study site.

An additional possible limitation of our protocol is
that, patients are attributed to a study condition based on
the PCP to whom they are assigned in the EHR, which
may not always be accurate. While the primary care clinic
makes efforts to maintain the accuracy and currency
of this PCP assignment field in the patient chart, there
are circumstances where a patient changes PCP and an
update to this field is not made due to clinic staff error
or inadequate patient communication about a change in
where they receive primary care. Additionally, this trial
will evaluate AUD outcomes for patients assigned to each
randomized PCP, even though patients may have received
their new AUD diagnosis and follow-up AUD care from
clinicians other than their assigned PCP. The Administra-
tive Medicaid claims data and EHR data sources that are
used in this trial will contain encounter-level information
including the clinician who submitted an AUD diagnosis
and the clinician who provided AUD care at each AUD
treatment encounter. Therefore, while it is expected that
AUD diagnoses and follow-up care will be provided by
clinicians other than the patient’s PCP, the study will have
the requisite data available to evaluate and describe the
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frequency at which this occurs. Moreover, we do not con-
sider these to be significant limitations given that primary
care is in a transition period with a greater emphasis on
team-based care and multidisciplinary clinician sup-
ports to achieve improved patient outcomes, lower costs,
improve satisfaction among patients and clinicians, and
improve retention of clinicians [67—-69]. The CCM inter-
vention in this trial will be applied at the level of the clini-
cal team. For example, the CCM will include other team
members such as nurses, patient navigators, and relevant
specialty clinicians (hepatologist, psychiatrist) on mes-
sages supporting a patient’s plan for AUD care. Patients
may receive care from other members of the clinical team
or providers who are not their assigned PCP, which may
limit the measurable impact of the PHM intervention
[70, 71], we expect the CCM intervention to have some
impact on the clinical team caring for the patient.

In this pragmatic trial, we implement interventions to
support PCPs in a real-world, safety-net primary care
clinical setting using a randomized trial methodology
expected to distribute sources of bias equally among
intervention groups. Due to the pragmatic nature of this
trial implemented in a real-world setting, measuring
fidelity to the intervention, as our study does, is impor-
tant. Our tool for capturing fidelity utilizes self-report
data, which are subject to recall and reporting bias.
Short assessment intervals (weekly) for PHM and CCM
completion of their fidelity to the intervention assess-
ments were implemented to minimize recall bias, and
adherence to these weekly intervals was monitored by
other study staff members. While not formally and sys-
tematically captured, the study’s Principal Investigator
provided periodic direct supervision of PHM and CCM
activities, further monitoring their fidelity in implement-
ing the interventions. Despite the inherent limitations of
evaluations in a real-world setting, we expect that results
obtained from the study will inform the feasibility and
potential of leveraging EHRs in widespread use in an
innovative way to improve the identification and man-
agement of unhealthy alcohol use. Results will inform
how a set of targeted clinical interventions alone and
in combination may lead to improved patient care out-
comes, including increased and timely receipt of qual-
ity, evidence-based AUD treatment and reductions in
costly alcohol-related acute healthcare utilization such
as emergency department visits and inpatient stays. Such
improvements, if realized, are likely to have desirable
downstream impacts such as reduced alcohol-related
morbidity and mortality. Importantly, results from this
trial may inform changes and decisions made to practices
and systems that could be widely disseminated, trans-
lated, and implemented in healthcare settings across the
United States.

Page 9 of 11
Abbreviations
AE Adverse event
AUD Alcohol use disorder
BPA Best practice advisory
M Clinical care management (manager)
(€N Clinical decision support
EHR Electronic health record
HEDIS  Healthcare effectiveness data and information set
IET Initiation and engagement of substance use disorder treatment
GIM General internal medicine
NCQA  National committee for quality assurance
PHM Population health management (manager)
pCP Primary care provider

Supplementary Information
The online version contains supplementary material available at https://doi.or
9/10.1186/513722-024-00526-x.

[ Supplementary Material 1 J

Acknowledgements
Not Applicable.

Author contributions

KMM contributed to the design of the study and drafted and substantively
revised the manuscript. RS conceptualized the study, designed the study and
obtained funding for the study. SF drafted the manuscript. MRL contributed
to the design of the study and substantively revised the manuscript. CWS
contributed to the design of the study and substantively revised the
manuscript. CP contributed to the design of the study and substantively
revised the manuscript. ML contributed to the design of the study and
substantively revised the manuscript. KP contributed to the design of the
study and substantively revised the manuscript. SK substantively revised

the manuscript. EH contributed to the design of the study, drafted the
manuscript, and substantively revised the manuscript. EH and MRL will have
access to the final trial dataset. All authors* read and approved the final
manuscript. All authors* have agreed to be personally accountable for their
own contributions. All authors* have agreed to ensure that questions related
to the accuracy or integrity of any part of the work, even ones in which the
author was not personally involved, are appropriately investigated, resolved,
and the resolution documented in the literature. *RS was deceased at the time
of manuscript submission; all authors refers to all surviving authors at the time
of manuscript submission.

Funding

Research reported in this publication was supported by the National Institute
On Alcohol Abuse And Alcoholism of the National Institutes of Health under
Award Number R33AA027597. The content is solely the responsibility of the
authors and does not necessarily represent the official views of the National
Institutes of Health.

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate

The study protocol has been approved by the Boston University Medical
Campus and Boston Medical Center Institutional Review Board (#H-42631).
The IRB approved this study with written consent from clinician participants
(PCPs), and a waiver of consent for patients. The IRB determined that this
protocol is not greater than minimal risk, and the study was approved by
the IRB and the funder without an independent Data and Safety Monitoring
Board. Any planned changes or moditifcations to the protocol will be
reviewed by the Boston University Medical Campus and Boston Medical
Center Institutional Review Board for approval.

Consent for publication
Not Applicable.


https://doi.org/10.1186/s13722-024-00526-x
https://doi.org/10.1186/s13722-024-00526-x

Magane et al. Addiction Science & Clinical Practice (2025) 20:9

Competing interests
The authors declare no competing interests.

Author details

'Department of Community Health Sciences, Boston University School of
Public Health, 801 Massachusetts Ave, Boston, MA 02118, USA

“Section of General Internal Medicine, Department of Medicine, Boston
University Chobanian & Avedisian School of Medicine and Boston
Medical Center, 801 Massachusetts Avenue, Crosstown 2, Boston,

MA 02118, USA

*Clinical Addiction Research and Education Unit, Boston University School
of Medicine and Boston Medical Center, 801 Massachusetts Ave, Boston,
MA 02118, USA

4Depar‘[ment of Biostatistics, Boston University School of Public Health,
801 Massachusetts Ave, Boston, MA 02118, USA

Talent Groups, 800 Town & Country Blvd, Suite 500, Houston, TX

77024, USA

®Department of Health Law, Policy & Management, Boston University
School of Public Health, 715 Albany St, Boston, MA 02118, USA

Received: 25 April 2024 / Accepted: 2 December 2024
Published online: 05 February 2025

References

1. Alcohol-Related Disease Impact. - Home Page. https://nccd.cdc.gov/DPH_AR
DI/default/default.aspx. Accessed 5 Aug 2022.

2. Grant BF, Chou SP, Saha TD, Pickering RP, Kerridge BT, Ruan WJ, et al. Preva-
lence of 12-Month Alcohol Use, High-Risk drinking, and DSM-IV Alcohol
Use Disorder in the United States, 2001-2002 to 2012-2013: results from
the national epidemiologic survey on Alcohol and related conditions. JAMA
Psychiatry. 2017;74:911.

3. Case A Deaton A. Rising morbidity and mortality in midlife among white
non-hispanic americans in the 21st century. Proc Natl Acad Sci USA.
2015;112:15078-83.

4. Yoon YH, Chen CM. Liver cirrhosis mortality in the United States: National,
state, and regional trends, 2000-2013. Bethesda: National Institute on Alcohol
Abuse and Alcoholism (NIAAA); 2016. Report No: Surveillance Report #105.

5. Mullins PM, Mazer-Amirshahi M, Pines JM. Alcohol-related visits to US Emer-
gency Departments, 2001-2011. Alcohol Alcohol. 2017,52:119-25.

6.  Pollard MS, Tucker JS, Green HD. Changes in adult Alcohol Use and con-
sequences during the COVID-19 pandemic in the US. JAMA Netw Open.
2020;3:2022942.

7. Roberts A, Rogers J, Mason R, Siriwardena AN, Hogue T, Whitley GA, et al.
Alcohol and other substance use during the COVID-19 pandemic: a system-
atic review. Drug Alcohol Depend. 2021,229:109150.

8. Hatzenbuehler ML, Keyes KM, Narrow WE, Grant BF, Hasin DS. Racial/ethnic
disparities in service utilization for individuals with co-occurring mental
health and substance use disorders in the general population: results from
the national epidemiologic survey on alcohol and related conditions. J Clin
Psychiatry. 2008,69:1112-21.

9. Mennis J, Stahler GJ. Racial and ethnic disparities in Outpatient Substance
Use Disorder Treatment Episode Completion for different substances. J Subst
Abuse Treat. 2016,63:25-33.

10.  Lipari R, Park-Lee E, Van Horn S. America’s Need for and Receipt of Substance
Use Treatment in 2015. The Center for Behavioral Health Statistics and Qual-
ity: The Substance Abuse and Mental Health Services Administration. 2016.
Report No.: 2716. https://www.samhsa.gov/data/sites/default/files/report_27
16/ShortReport-2716.html. Accessed 9 May 2022.

11. Rehm J, Anderson P, Manthey J, Shield KD, Struzzo P, Wojnar M, et al. Alcohol
Use disorders in Primary Health Care: what do we know and where do we
go? Alcohol Alcohol. 2016;51:422-7.

12. Williams EC, Achtmeyer CE, Young JP, Rittmueller SE, Ludman EJ, Lapham GT,
et al. Local Implementation of Alcohol Screening and Brief Intervention at
Five Veterans Health Administration Primary Care Clinics: perspectives of clini-
cal and administrative staff. J Subst Abuse Treat. 2016;60:27-35.

13, Williams EC, Johnson ML, Lapham GT, Caldeiro RM, Chew L, Fletcher GS,
et al. Strategies to implement alcohol screening and brief intervention in
primary care settings: a structured literature review. Psychol Addict Behav.
2011;25:206-14.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Page 10 of 11

Chak E, Taefi A, Li C-S, Chen MS, Harris AM, MacDonald S, et al. Electronic
Medical alerts increase screening for chronic Hepatitis B: a Randomized, Dou-
ble-Blind, controlled trial. Cancer Epidemiol Biomarkers Prev. 2018,27:1352-7.
Hack B, Sanghavi K, Gundapaneni S, Fernandez S, Hughes J, Huang S, et

al. HCV universal EHR prompt successfully increases screening, highlights
potential disparities. PLoS ONE. 2023;18:€0279972.

Herrin J, da Graca B, Aponte P, Stanek HG, Cowling T, Fullerton C, et al. Impact
of an EHR-based diabetes management form on quality and outcomes of
diabetes care in primary care practices. Am J Med Qual. 2015;30:14-22.
O'Connor PJ, Sperl-Hillen JM, Rush WA, Johnson PE, Amundson GH, Asche SE,
et al. Impact of electronic health record clinical decision support on diabetes
care: a randomized trial. Ann Fam Med. 2011,9:12-21.

Williams EC, Achtmeyer CE, Kivlahan DR, Greenberg D, Merrill JO, Wickizer
TM, et al. Evaluation of an electronic clinical reminder to facilitate brief
alcohol-counseling interventions in primary care. J Stud Alcohol Drugs.
2010;71:720-5.

Bradley K, Williams E, Achtmeyer C, Volpp B, Collins B, Kivlahan DR. Imple-
mentation of Evidence-based Alcohol Screening in the Veterans Health
Administration. Am J Manag Care. 2006;12(10):597-606.

Mertens JR, Chi FW, Weisner CM, Satre DD, Ross TB, Allen S, et al. Physician
versus non-physician delivery of alcohol screening, brief intervention and
referral to treatment in adult primary care: the ADVISe cluster randomized
controlled implementation trial. Addict Sci Clin Pract. 2015;10:26.

Wallace A. Alcohol as a Vital Sign: We Ask Everyone — NCAL Research Spot-
light. Kaiser Permanente. 2015. https://spotlight kaiserpermanente.org/alcoh
ol-as-a-vital-sign-we-ask-everyone/. Accessed 9 May 2022.

Brackett C. Unhealthy Alcohol and Drug Use: Adult, Primary Care Clinical
Practice Guideline. Dartmouth-Hitchcock; 2017. https://www.dartmouth-hitc
hcock.org/sites/default/files/2021-02/unhealthy-alcohol-drug-use-clinical-pr
actice-guideline.pdf. Accessed 9 May 2022.

O'Connor PJ, Sperl-Hillen JM, Rush WA, Johnson PE, Amundson GH, Asche
SE, et al. Impact of Electronic Health Record clinical decision support on
Diabetes Care: a Randomized Trial. Annals Family Med. 2011;9:12-21.
Bodenheimer T, Wagner EH, Grumbach K. Improving primary care for patients
with chronic illness. JAMA. 2002,288:1775.

Population Health Management: A Roadmap for Provider-Based Automation
in a New Era of Healthcare. Institute for Health Technology Transformation.
2012. https://www.exerciseismedicine.org/assets/page_documents/PHM
Roadmap HL.pdf. Accessed 9 May 2022.

Minian N, Baliunas D, Noormohamed A, Zawertailo L, Giesbrecht N, Hender-
shot CS, et al. The effect of a clinical decision support system on prompting
an intervention for risky alcohol use in a primary care smoking cessation
program: a cluster randomized trial. Implement Sci. 2019;14:85.
McGreevey JD, Mallozzi CP, Perkins RM, Shelov E, Schreiber R. Reducing Alert
Burden in Electronic Health Records: state of the art recommendations from
Four Health systems. Appl Clin Inf. 2020;11:1-12.

Ancker JS, Edwards A, Nosal S, Hauser D, Mauer E, Kaushal R, et al. Effects of
workload, work complexity, and repeated alerts on alert fatigue in a clinical
decision support system. BMC Med Inf Decis Mak. 2017;17:36.

Hong CS, Siegel AL, Ferris TG. Caring for high-need, high-cost patients: what
makes for a successful care management program? Issue Brief (Common-
wealth Fund). 2014;19:1-19.

Felt-Lisk S, Higgins T. Exploring the Promise of Population Health Manage-
ment Programs to Improve Health. Washington, DC: Mathematica Policy
Research; 2011. https://www.mathematica.org/publications/exploring-the-p
romise-of-population-health-management-programs-to-improve-health.
Accessed 9 May 2022.

Oslin DW, Lynch KG, Maisto SA, Lantinga LJ, McKay JR, Possemato K, et al. A
randomized clinical trial of alcohol care management delivered in depart-
ment of veterans affairs primary care clinics versus specialty addiction treat-
ment. J Gen Intern Med. 2014;29:162-8.

Bradley KA, Bobb JF, Ludman EJ, Chavez LJ, Saxon AJ, Merrill JO, et al. Alcohol-
related nurse Care Management in Primary Care: a Randomized Clinical Trial.
JAMA Intern Med. 2018;178:613.

Watkins KE, Ober AJ, Lamp K, Lind M, Setodji C, Osilla KC, et al. Collabora-
tive Care for opioid and Alcohol Use disorders in Primary Care: the SUMMIT
Randomized Clinical Trial. JAMA Intern Med. 2017;177:1480.

Han W, Sharman R, Heider A, Maloney N, Yang M, Singh R. Impact of
electronic diabetes registry ‘Meaningful use’on quality of care and hospital
utilization. J Am Med Inform Assoc. 2016;23:242-7.


https://nccd.cdc.gov/DPH_ARDI/default/default.aspx
https://nccd.cdc.gov/DPH_ARDI/default/default.aspx
https://www.samhsa.gov/data/sites/default/files/report_2716/ShortReport-2716.html
https://www.samhsa.gov/data/sites/default/files/report_2716/ShortReport-2716.html
https://spotlight.kaiserpermanente.org/alcohol-as-a-vital-sign-we-ask-everyone/
https://spotlight.kaiserpermanente.org/alcohol-as-a-vital-sign-we-ask-everyone/
https://www.dartmouth-hitchcock.org/sites/default/files/2021-02/unhealthy-alcohol-drug-use-clinical-practice-guideline.pdf
https://www.dartmouth-hitchcock.org/sites/default/files/2021-02/unhealthy-alcohol-drug-use-clinical-practice-guideline.pdf
https://www.dartmouth-hitchcock.org/sites/default/files/2021-02/unhealthy-alcohol-drug-use-clinical-practice-guideline.pdf
https://www.exerciseismedicine.org/assets/page_documents/PHM%20Roadmap%20HL.pdf
https://www.exerciseismedicine.org/assets/page_documents/PHM%20Roadmap%20HL.pdf
https://www.mathematica.org/publications/exploring-the-promise-of-population-health-management-programs-to-improve-health
https://www.mathematica.org/publications/exploring-the-promise-of-population-health-management-programs-to-improve-health

Magane et al. Addiction Science & Clinical Practice

35.

36.

37.

38.

39.

40.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

(2025) 20:9

Merchant RK, Inamdar R, Quade RC. Effectiveness of Population Health Man-
agement using the Propeller Health Asthma platform: a Randomized Clinical
Trial. J Allergy Clin Immunol Pract. 2016;4:455-63.

Berkowitz SA, Percac-Lima S, Ashburner JM, Chang Y, Zai AH, He W, et al.
Building Equity Improvement into Quality Improvement: reducing socioeco-
nomic disparities in Colorectal Cancer Screening as Part of Population Health
Management. J Gen Intern Med. 2015;30:942-9.

Pacileo G, Morando V, Banks H, Ferrara L, Cattelan A, Luzzati R, et al. DM
management in HIV patients: the adoption of population health manage-
ment to transform the chronic management of HIV. Eur J Public Health.
2022,32:942-7.

Jhamb M, Weltman MR, Devaraj SM, Lavenburg L-MU, Han Z, Alghwiri AA,

et al. Electronic Health Record Population Health Management for chronic
kidney Disease Care: a Cluster Randomized Clinical Trial. JAMA Intern Med.
2024;184:737.

Mendu ML, Ahmed S, Maron JK, Rao SK, Chaguturu SK, May MF, et al. Devel-
opment of an electronic health record-based chronic kidney disease registry
to promote population health management. BMC Nephrol. 2019;20:72.
Population health management in. primary health care: a proactive approach
to improve health and well-being. Primary Heath Care Policy Paper Series.
WHO Regional Office for Europe. 2023. https://www.who.int/europe/publicat
ions/i/item/WHO-EURO-2023-7497-47264-69316. Accessed 17 Oct 2024.
Wang J, Leung L, Jackson N, McClean M, Rose D, Lee ML, et al. The association
between population health management tools and clinician burnout in the
United States VA primary care patient-centered medical home. BMC Prim
Care. 2024;25:164.

Blumenthal D, Abrams MK. Tailoring Complex Care Management for High-
Need, high-cost patients. JAMA. 2016;316:1657-8.

Powers BW, Modarai F, Palakodeti S, Sharma M, Mehta N, Jain SH, et al. Impact
of complex care management on spending and utilization for high-need,
high-cost Medicaid patients. Am J Manag Care. 2020,26:€57-63.

Saitz R, Cheng DM, Winter M, Kim TW, Meli SM, Allensworth-Davies D, et al.
Chronic Care Management for Dependence on Alcohol and other drugs: the
AHEAD Randomized Trial. JAMA. 2013;310:1156.

Bradley KA, Bobb JF, Ludman EJ, Chavez LJ, Saxon AJ, Merrill JO, et al. Alcohol-
related nurse Care Management in Primary Care: a Randomized Clinical Trial.
JAMA Intern Med. 2018;178:613-21.

Hudon C, Bisson M, Chouinard M-C, Delahunty-Pike A, Lambert M, Howse

D, et al. Implementation analysis of a case management intervention for
people with complex care needs in primary care: a multiple case study across
Canada. BMC Health Serv Res. 2023;23:377.

Higgins TC, O'Malley AS, Keith RE. Exploring and overcoming the challenges
Primary Care practices face with Care Management of High-Risk patients in
CPC+: a mixed-methods study. J Gen Intern Med. 2021;36:3008-14.

Wolfe DM, Hutton B, Corace K, Chaiyakunapruk N, Ngorsuraches S, Nochai-
wong S, et al. Service-level barriers to and facilitators of accessibility to
treatment for problematic alcohol use: a scoping review. Front Public Health.
2023;11:1296239.

Initiation and Engagement of Substance Use Disorder Treatment (IET).
National Committee for Quality Assurance (NCQA). https://www.ncga.org/he
dis/measures/initiation-and-engagement-of-substance-use-disorder-treatme
nt/. Accessed 6 Mar 2024.

Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O'Neal L, et al. The REDCap
consortium: building an international community of software platform
partners. J Biomed Inf. 2019;95:103208.

Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research
electronic data capture (REDCap)--a metadata-driven methodology and
workflow process for providing translational research informatics support. J
Biomed Inf. 2009;42:377-81.

Smith PC, Schmidt SM, Allensworth-Davies D, Saitz R. Primary care validation
of a single-question alcohol screening test. J Gen Intern Med. 2009,24:783-8.
Saunders JB, Aasland OG, Babor TF, de la Fuente JR, Grant M. Development

of the Alcohol Use disorders Identification Test (AUDIT): WHO Collaborative
Project on early detection of persons with harmful alcohol Consumption-Il.
Addiction. 1993;88:791-804.

CDC - ARD], Alcohol-Related. ICD Codes - Alcohol. 2021. https://www.cdc.gov
/alcohol/ardi/alcohol-related-icd-codes.html. Accessed 9 May 2022.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Page 11 of 11

Garnick DW, Lee MT, Chalk M, Gastfriend D, Horgan CM, McCorry F, et al.
Establishing the feasibility of performance measures for alcohol and other
drugs. J Subst Abuse Treat. 2002;23:375-85.

Initiation of alcohol and other drug (AOD). treatment: percentage of patients
who initiate treatment through an inpatient AOD admission, outpatient

visit, intensive outpatient service or partial hospitalization within 14 days of
the diagnosis. Agency for Healthcare Research and Quality. Department of
Health and Human Services. https://www.qualitymeasures.ahrg.gov/summar
jes/summary/48854/initiation-of-alcohol-and-other-drug-aod-treatment-per
centage-of-patients-who-initiate-treatment-through-an-inpatient-aod-admis
sion-outpatient-visit-intensive-outpatient-service-or-partial-hospitalization-w
ithin-14-days-of-the-diagnosis. Accessed 30 May 2018.

Paddock SM, Hepner KA, Hudson T, Ounpraseuth S, Schrader AM, Sullivan G,
et al. Association between process based Quality indicators and mortality for
patients with Substance Use disorders. J Stud Alcohol Drugs. 2017;78:588-96.
McCorry F, Garnick DW, Bartlett J, Cotter F, Chalk M, Babor T, et al. Developing
performance measures for Alcohol and other Drug services in Managed Care
Plans. Jt Comm J Qual Improv. 2000;26:633-43.

Harris AH, Humphreys K, Bowe T, Tiet Q, Finney JW. Does meeting the HEDIS
substance abuse treatment Engagement Criterion Predict patient outcomes?
J Behav Health Serv Res. 2010;37:25-39.

Garnick DW, Horgan CM, Acevedo A, Lee MT, Panas L, Ritter GA, et al. Criminal
justice outcomes after engagement in outpatient substance abuse treat-
ment. J Subst Abuse Treat. 2014;46:295-305.

Kirby P, EImi A, Richard-Daniels J, Fondurulia J, Kerrison F, Maynard J et al.
MassHealth Managed Care HEDIS® 2016 Report. Quincy, MA: University of
Massachusetts Chan Medical School Center for Health Policy and Research;
2017. https://www.mass.gov/doc/2016-hedis-report/download. Accessed 19
Apr 2024.

Saitz R, Horton NJ, Sullivan LM, Moskowitz MA, Samet JH. Addressing alcohol
problems in primary care: a cluster randomized, controlled trial of a systems
intervention. The screening and intervention in primary care (SIP) study. Ann
Intern Med. 2003;138:372-82.

Steenkamer BM, Drewes HW, Heijink R, Baan CA, Struijs JN. Defining Popula-
tion Health Management: a scoping review of the literature. Popul Health
Manag. 2017,20:74-85.

HEDIS Measures and Technical Resources. National Committee for Quality
Assurance (NCQA). https://www.ncga.org/hedis/measures/. Accessed 7 Mar
2024.

Clark RE, Samnaliev M, McGovern MP. Treatment for co-occurring Mental

and Substance Use disorders in five state Medicaid Programs. Psychiatr Serv.
2007;58:942-8.

Cummings JR, Wen H, Ritvo A, Druss BG. Health Insurance Coverage and the
receipt of Specialty Treatment for Substance Use disorders among U.S. adults.
Psychiatr Serv. 2014;65(8):1070-3.

Reiss-Brennan B, Brunisholz KD, Dredge C, Briot P, Grazier K, Wilcox A, et al.
Association of Integrated Team-Based Care with Health Care Quality, utiliza-
tion, and cost. JAMA. 2016;316:826-34.

Lyson HC, Ackerman S, Lyles C, Schillinger D, Williams P, Gourley G, et al. Rede-
signing primary care in the safety net: a qualitative analysis of team-based
care implementation. Healthc (Amst). 2019;7:22-9.

Helfrich CD, Dolan ED, Simonetti J, Reid RJ, Joos S, Wakefield BJ, et al. Ele-
ments of team-based care in a patient-centered medical home are associ-
ated with lower burnout among VA primary care employees. J Gen Intern
Med. 2014;29(Suppl 2):5659-666.

Lautamatti E, Sumanen M, Raivio R, Mattila KJ. Continuity of care is associated
with satisfaction with local health care services. BMC Fam Pract. 2020;21:181.
Pereira Gray DJ, Sidaway-Lee K, White E, Thorne A, Evans PH. Continuity of
care with doctors-a matter of life and death? A systematic review of continu-
ity of care and mortality. BMJ Open. 2018;8:€021161.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://www.who.int/europe/publications/i/item/WHO-EURO-2023-7497-47264-69316
https://www.who.int/europe/publications/i/item/WHO-EURO-2023-7497-47264-69316
https://www.ncqa.org/hedis/measures/initiation-and-engagement-of-substance-use-disorder-treatment/
https://www.ncqa.org/hedis/measures/initiation-and-engagement-of-substance-use-disorder-treatment/
https://www.ncqa.org/hedis/measures/initiation-and-engagement-of-substance-use-disorder-treatment/
https://www.cdc.gov/alcohol/ardi/alcohol-related-icd-codes.html
https://www.cdc.gov/alcohol/ardi/alcohol-related-icd-codes.html
https://www.qualitymeasures.ahrq.gov/summaries/summary/48854/initiation-of-alcohol-and-other-drug-aod-treatment-percentage-of-patients-who-initiate-treatment-through-an-inpatient-aod-admission-outpatient-visit-intensive-outpatient-service-or-partial-hospitalization-within-14-days-of-the-diagnosis
https://www.qualitymeasures.ahrq.gov/summaries/summary/48854/initiation-of-alcohol-and-other-drug-aod-treatment-percentage-of-patients-who-initiate-treatment-through-an-inpatient-aod-admission-outpatient-visit-intensive-outpatient-service-or-partial-hospitalization-within-14-days-of-the-diagnosis
https://www.qualitymeasures.ahrq.gov/summaries/summary/48854/initiation-of-alcohol-and-other-drug-aod-treatment-percentage-of-patients-who-initiate-treatment-through-an-inpatient-aod-admission-outpatient-visit-intensive-outpatient-service-or-partial-hospitalization-within-14-days-of-the-diagnosis
https://www.qualitymeasures.ahrq.gov/summaries/summary/48854/initiation-of-alcohol-and-other-drug-aod-treatment-percentage-of-patients-who-initiate-treatment-through-an-inpatient-aod-admission-outpatient-visit-intensive-outpatient-service-or-partial-hospitalization-within-14-days-of-the-diagnosis
https://www.qualitymeasures.ahrq.gov/summaries/summary/48854/initiation-of-alcohol-and-other-drug-aod-treatment-percentage-of-patients-who-initiate-treatment-through-an-inpatient-aod-admission-outpatient-visit-intensive-outpatient-service-or-partial-hospitalization-within-14-days-of-the-diagnosis
https://www.mass.gov/doc/2016-hedis-report/download
https://www.ncqa.org/hedis/measures/

	﻿Supporting primary care clinicians in caring for patients with alcohol use disorder: study protocol for Records for Alcohol Care Enhancement (RACE), a factorial four-arm randomized trial
	﻿Abstract
	﻿Background
	﻿Methods/design
	﻿Study design
	﻿Study setting
	﻿Study participants, recruitment, and randomization
	﻿Study conditions/interventions
	﻿Electronic health record Best Practice Advisory (BPA) and Clinical Decision Support (CDS)
	﻿BPA + PHM
	﻿BPA + CCM
	﻿BPA + PHM + CCM


	﻿Data sources and study outcome measures
	﻿Data sources
	﻿Administrative Data
	﻿Fidelity to the intervention assessments
	﻿PCP surveys


	﻿Study outcome measures
	﻿Primary outcome
	﻿Secondary outcomes

	﻿Statistical analysis
	﻿Discussion
	﻿References


