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Abstract

Background: Alcohol use problems are associated with serious medical, mental health and
socioeconomic consequences. Yet even when patients are identified in healthcare settings, most do
not receive treatment, and use of pharmacotherapy is rare. This study will test the effectiveness

of the Alcohol Telemedicine Consult (ATC) Service, a novel, personalized telehealth intervention
approach for primary care patients with alcohol use problems.

Methods: This cluster-randomized pragmatic trial, supplemented by qualitative interviews, will
include adults with a primary care visit between 9/10/21-3/10/23 from 16 primary care clinics at
two large urban medical centers within Kaiser Permanente Northern California, a large, integrated
healthcare system. Clinics are randomized to the ATC Service (intervention), including alcohol
pharmacotherapy and SBIRT (screening, MI (Motivational Interviewing)-based brief intervention
and referral to addiction treatment) delivered by clinical pharmacists, or Usual Care (UC) arm
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that provides systematic alcohol SBIRT. Primary outcomes include a comparison of the ATC and
UC arms on 1) implementation outcomes (alcohol pharmacotherapy prescription rates, specialty
addiction treatment referrals); and 2) patient outcomes (medication fills, addiction treatment
initiation, alcohol use, healthcare services utilization) over 1.5 years. A general modeling approach
will consider clustering of patients/providers, and a random effects model will account for intra-
class correlations across patients within providers and across clinics. Qualitative interviews with
providers will examine barriers and facilitators to implementation.

Discussion: The ATC study examines the effectiveness of a pharmacist-provided telehealth
intervention that combines pharmacotherapy and MI-based consultation. If effective, the ATC
study could affect treatment models across the spectrum of alcohol use problems.

Keywords

alcohol use problems; primary care; alcohol pharmacotherapy; telemedicine; brief intervention;
pharmacist

1. Introduction

1.1. Scientific background and rationale

Alcohol use problems, ranging from unhealthy alcohol use, i.e., drinking over the
recommended safe limits, to alcohol use disorders (AUDSs), are associated with serious
medical conditions [1-3] and increased healthcare utilization and costs [4, 5]. They
adversely affect acute and chronic medical conditions [6, 7], and increase the risk

for major depression [8] and other psychiatric disorders [9]. They can hinder seeking
preventive health services [10], and increase avoidable emergency department (ED) visits
and hospitalizations [11, 12]. Adverse effects on families and communities include domestic
violence, unemployment and legal problems [13]. Alcohol use problems may also contribute
to other substance use disorders, including opioid use disorder, and elevated opioid overdose
risk [14].

Ample evidence shows that many patients who might benefit from alcohol treatment do not
receive it [15]. Reasons include lack of transportation, treatment availability, childcare [10,
16, 17], motivation [18], information about specialty alcohol treatment and its effectiveness
[19], and the stigma associated with treatment [20, 21]. For many patients, primary care
physicians (PCPs) are their main contact with the health system. Yet PCPs are often not able
to adequately address alcohol use (e.g., they lack specific training or time due to competing
priorities or the confidence to address and treat substance use) [22-24].

The most notable effort to address alcohol use problems in primary care has been Screening,
Brief Intervention, and Referral to Treatment (SBIRT) [25, 26]. Evidence for the efficacy
and effectiveness of SBIRT and its components is mixed. Brief interventions can help

some patients reduce unhealthy alcohol use [27, 28], but for more severe alcohol problems,
including AUDs, a brief intervention may be insufficient [29-31]. However, referral to
specialty addiction treatment has been a weak link in the SBIRT model; a recent meta-
analysis found that brief interventions did not increase receipt of treatment [30], even

in settings where treatment is readily available. Instead, providing PCPs with additional
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resources and other clinical staff may be options in these situations. Increased use of alcohol
pharmacotherapy in primary care could address this need. Three medications are approved
for alcohol use treatment by the Food and Drug Administration in the United States (U.S.):
naltrexone, acamprosate and disulfiram [32]. Though widely available for many years, they
remain underused [33], despite the large body of research that supports their safety and
efficacy in alcohol use reduction [15, 34, 35]. The U.S. National Institute on Alcohol
Abuse and Alcoholism and the Substance Abuse and Mental Health Administration has
published guidelines for using naltrexone and acamprosate, with and without adjunctive
psychosocial treatment, including in general medical settings [36, 37]. The evidence is
growing regarding the efficacy and safety of other medications, such as gabapentin [38, 39]
and topiramate [40]. In spite of this pharmacotherapy armamentarium, medications are still
rarely prescribed for alcohol problems [41, 42].

Efforts to increase use of alcohol pharmacotherapy have been few [43], and the early
evaluation studies found minimal or no increases [44—46]. One promising strategy is to
expand the role of pharmacists in primary care-based interventions. Clinical pharmacists
are increasingly serving patients for many health conditions, and are trained and involved
in alcohol use treatment in several settings: detoxifications in jails [47], post-treatment
discharge care [48], and opportunistic screening and brief intervention in community
pharmacies [49], demonstrating potential to further expand their roles. To date, however,
no rigorous, large-scale trials of interventions using clinical pharmacists to deliver alcohol
pharmacotherapy in primary care in a real-world healthcare system have been conducted.

Our approach, the Alcohol Telemedicine Consult (ATC) service is an innovative approach
comprising motivational interviewing (MI)-based counseling, medication management, and
facilitated referral to specialty treatment, delivered to primary care patients via virtual
consultation with clinical pharmacists. The cluster-randomized, pragmatic trial will be
conducted in 16 primary care clinics at two medical centers of a large, U.S. integrated
healthcare delivery system with a highly diverse membership and systematic, integrated
screening for unhealthy alcohol use in primary care [50, 51]. This trial was informed by

a successful pilot feasibility study that demonstrated high acceptability among both PCPs
and patients with a positive effect on naltrexone prescribing [52]. The trial is designed to
examine the effectiveness of this virtual consultation intervention which provides flexible
support to PCPs and their patients via a brief, pharmacist-led telemedicine intervention. We
will compare the ATC and Usual Care (UC) arms, examining factors associated with ATC
implementation through the following specific aims:

Aim 1, Implementation Outcomes: Compare alcohol pharmacotherapy prescription
rates and specialty addiction treatment referrals over 1.5 years.

Aim 2, Patient Outcomes: Compare alcohol pharmacotherapy fills, specialty addiction
treatment initiation, alcohol use (quantity/frequency), and health services utilization over 1.5
years.

Aim 3, characteristics associated with ATC implementation: Examine provider
characteristics (i.e., gender, race/ethnicity, panel size, years of experience, addiction
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medicine expertise) which are associated with ATC implementation outcomes using
electronic health record (EHR) data, and conduct semi-structured qualitative interviews
with PCPs to explore how the elements of ATC (video consult/telephone/email) facilitate its
implementation.

We hypothesize that the ATC arm will have higher alcohol pharmacotherapy prescription
and fill rates, higher rates of referral to and initiation of specialty addiction treatment, lower
unhealthy alcohol use (heavy drinking days (four+ (for women)/five+ (for men) drinks/day);
five+ heavy drinking days/90 days; heavy drinking weeks (seven+ (for women)/14+ (for
men) drinks/week)) at follow-up visits, and lower emergency department (ED) and inpatient
services utilization than the UC arm.

Methods: Participants, Interventions and Outcomes

2.1. Study setting

2.2.

The study will be conducted in two Kaiser Permanente Northern California (KPNC) medical
centers—Oakland and San Francisco—which collectively serve ~250,000 adult patients.

A KPNC-wide alcohol SBIRT initiative has been implemented in adult primary care since
June 2013. Medical assistants screen all patients, using the National Institute on Alcohol
Abuse and Alcoholism evidence-based screening questions, embedded in the EHR [53].

Eligibility and randomization

Adult primary care clinics (n=16) are randomized to the ATC (intervention) or UC arm
(Figure 1). Randomization is stratified and blocked by facility (eight per arm) to ensure
balance between the study arms within facilities and across the sample of clinics. Other
clinic characteristics (e.g., distance from addiction treatment program) will be adjusted for
statistically rather than used for matching, since matching would prevent us from examining
their direct effects on outcomes in any future secondary analyses.

PCPs in the intervention arm will use an EHR-based electronic referral tool to request
outreach or directly schedule appointments with a clinical pharmacist. For more immediate
response, physicians may use the health system’s EHR-based secure messaging system.

ATC pharmacists will receive focused training in addiction medicine, including
screening, assessment and treatment of alcohol use problems, management of alcohol
pharmacotherapies, Motivational Interviewing (MI), observations of specialty treatment,
case presentations, and review and discussion of materials with the research team.

Pharmacists will provide patients with:

1. MI-based counseling to increase problem awareness and help identify reasons for
and strategies to change.

2. Psychoeducation about available pharmacotherapies, specialty treatment, and
community support programs.

3. Alcohol pharmacotherapy prescribing, including labs and follow-ups.
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4, Facilitated referral to specialty treatment, and instructions to follow-up.
5. Documentation in the EHR.

6. In addition to direct patient care, provide intervention-arm PCPs with advice
regarding patient-specific treatment options.

The ATC intervention will include a one-hour educational session offered to PCPs in

the intervention arm, focusing on epidemiology of unhealthy drinking, ATC intervention
rationale and referral criteria, an introduction to available pharmacotherapies, and
instructions for accessing the service. Clinical pharmacists will provide coverage of the
ATC service during regular primary care clinic hours.

Each clinic in the intervention arm will receive periodic refresher trainings by study staff
that will also provide materials for training of new physicians.

The UC arm consists of treatment as usual, including standardized and systematic alcohol
screening as part of the “rooming” process conducted by medical assistants, and brief
interventions and referrals to addiction treatment delivered by PCPs [51]. PCPs can
prescribe the same alcohol pharmacotherapy as in the ATC arm.

2.3. Data sources and outcome measures

Electronic Health Record (EHR).—KPNC’s EHR system integrates data on patient
enrollment, demographics, health services utilization (including medications), International
Classification of Diseases (ICD-10) diagnostic codes [54], procedures, laboratory, and vital
signs, linked by a unique membership number. We will use the EHR to identify the

study cohort and to extract implementation outcomes, patient-reported alcohol use, and
patient demographic and clinical characteristics. Outpatient utilization and hospitalization
data will be extracted from the EHR and administrative databases. Service utilization and
pharmacy data outside of KPNC are captured in billing/claims databases [55, 56]. They
will be used to measure alcohol pharmacotherapy prescriptions and fills [57, 58]. We will
use associated diagnostic codes to examine whether medications were used for alcohol

use problems. Inpatient and outpatient prescription data are captured for nearly 100% of
enrollees and capture over 95% of medication fills [59], including National Drug Codes,
standard drug class codes, dates of prescription/dispensing, strength/frequency/quantity, and
days of supply. Table 1 shows the EHR variables for each outcome and study aim.

Qualitative Interviews.—The study team will conduct interviews with physicians (n~30)
from the ATC intervention arm to explore barriers and facilitators, and patient needs.
Interview topics will include feasibility and logistical challenges, perceived need for

and benefits of the intervention, and perspectives on the challenges and opportunities of
providing treatment in primary care. Interviews will be 20-to 30-minutes long and conducted
by experienced qualitative interviewers [52, 64, 65]

ATC Care Data.—During the course of the intervention, the ATC consultant will document
clinical notes and process measures such as ATC modality (video/telephone/email), duration
of encounter, and clinical characteristics.
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2.4. Duration of ATC intervention

Length of ATC intervention will be flexible and individually tailored. While there is

no specific limit to number of appointments, the intervention is designed to be brief

(e.g., ranging from one to five appointments). For patients prescribed a medication, the
intervention will be considered complete when the patient is on a stable dose (side effects
are tolerable and the medication is helping meet reduction/abstinence goals). Analyses
will include data about average/range of number of appointments and total time spent by
pharmacists.

2.5. Sample size and recruitment

We will recruit/randomize clinics to the ATC and UC arms, not individual patients.

Block randomization will be performed as described earlier (Section Eligibility and
Randomization). We will identify adults who had a primary care visit between
9/10/21-3/10/23. We will follow the cohort through 3/10/2024 to allow a 12-month
administrative censored follow-up period. Based on prior studies [52, 66], and preliminary
analyses, we project to identify an initial cohort of ~300,000 patients, and 60% of them will
have follow-up outcomes.

3. Methods: Data Collection, Management & Analysis

3.1. Data collection

Data will be collected and entered into the patients” EHR during the course of regular
clinical care, by clinical staff. An ATC-specific clinical note template will be used to
increase completeness of EHR data.

3.2. Data management

Study data will be held in strict confidence, collected as part of usual medical care and
reside in the health system’s secure clinical and administrative databases. Study data will
be stored on KPNC Division of Research’s secure, firewall-protected servers. During data
extraction, identifying information will be available only to the study programmer and
only in non-readable, electronic formats. Once data extraction is complete, all identifying
information will be immediately removed from the new combined dataset.

Key informant interviews will be conducted via KPNC’s secure, HIPAA-compliant
teleconferencing system. Interviewees’ identifying information will be stored separately
from recordings. No identifying data will be used in any report or publication from this
study.

3.3. Missing data

While missing data from EHRs are likely, we expect missingness to be low given

KPNC’s mature EHR. However, analyses will include examination of patterns and extent
of missingness across treatment arms. If necessary, we will impute missing values assuming
missing at random- (MAR) and use established imputation methods [67, 68], including
relevant covariates such as demographics and comorbidity index (i.e. the Charlson index) to
increase accuracy [69], and conduct sensitivity analyses.
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3.4. Data analyses

Preliminary analyses will be used to determine the distribution of outcome variables and
covariates of interest. For continuous measures we will use univariate analyses to obtain
descriptive statistics and check for departures from normality. We will use simple t-tests
and analysis of variance techniques to assess effects of covariates on these outcomes.

For proportions, we will use chi-squared tests from frequency distributions and bivariate
contingency tables by treatment arm, to determine if proportions are significantly different.

3.5. General modeling approach

Our general modeling approach will take into consideration the clustering of patients within
providers and providers within clinics as appropriate (see Figure 2). We will use a mixed
model (also known as random effects model or hierarchical model) [70] that consists of both
fixed and random effects to account for the intra-class correlations (ICCs) across patients
within providers and across clinics.

To examine the difference in implementation outcomes between ATC and UC arms over 1.5
years, the ATC implementation date will be the index date for these analyses. For each 12-
month-post-implementation-period, we will use the EHR to obtain the number of adults who
have either screened positive on the alcohol screening, received a brief intervention or an
AUD diagnosis (denominator). We will also summarize (by provider) the number of patients
among these who have a medication order within the same time window (numerator). The
prescription rate for each PCP is the ratio of these two metrics. Medications issued will

be assigned to the provider who initiates the ATC consult. We will compare the annual
prescribing rates for PCPs in the two arms using the linear mixed model accounting for
correlation between providers within clinics. The key covariate is the indicator variable
denoting the treatment arms.

To examine patient outcomes, we will use the first primary care encounter in the post-
implementation-period when eligibility criteria is met as the index date. We will use a
dichotomous measure of whether a prescription is filled within 30 days of this index date
and create indicator variables for the presence of comorbidity any time in the prior year
through the 30-day index post-index period; this time window is based on the premise
that the presence of comorbidity and the addition of the ATC might trigger an alcohol
pharmacotherapy prescription that might not have been issued otherwise. We will fit a
mixed effects logistic regression model to compare likelihood of filling a prescription for
patients in the two arms, adjusting for age and gender, race/ethnicity, language preference
and the presence of alcohol-related medical conditions [58]; of particular interest is the sign
and magnitude of the coefficient of the race/ethnicity/language variables as these will help
identify disparities.

For examining drinking outcomes, we will include patients with a return visit within two
years after index PCP encounter (~60%). We will use # of days exceeding four+/five+
drinks (“heavy drinking day”) in past 90 days as our primary outcome. The treatment
indicator variable will be the key covariate of interest. We will examine changes in these
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values between the patient’s consecutive screenings controlling for time between visits and
accounting for the nesting of patients within providers within clinics.

We will compare the various measures of utilization between the two arms over 1.5 years.
For each year from one year prior to 1.5 years post the index primary care encounter,

we will create dichotomous indicators for having any ED visit and any inpatient stay and
examine effects of ATC by fitting mixed effects logistic regression models. We will also
examine the counts of ED, primary care, psychiatry department and total outpatient visits
for each patient over the 1.5 years post index PCP encounter as the outcome measures, and
fit mixed models using negative binomial distribution which can be accommodated in the
mixed model framework.

3.6. Qualitative analyses

We will conduct qualitative analyses of interview data to examine barriers and facilitators
of alcohol pharmacotherapy and the ATC model more broadly. These data will provide
context for understanding factors that may predict higher rates of medication prescription
and inform possible programmatic/policy changes to implement the intervention in this
health system and others.

Interviews will be recorded and transcribed. We will use a content analysis approach [71]
to generate insights from participant responses. We will use NVivo qualitative analysis
software for coding [72]. Code frequencies and inter-rater reliability will be examined,
and Kappa coefficients calculated. Qualitative data will help understand the clinicians’
experiences and attitudes towards alcohol pharmacotherapy, treatment of alcohol use
problems in primary care and ATC barriers and facilitators. We will also examine provider
responses to the use of specific elements (e.g., EHR-based referral, direct-booking, access
to pharmacist notes) of the intervention. This will provide insight on which element of
the intervention worked best under different circumstances. In this embedded approach,
data integration will also occur at the interpretation phase with a triangulation method, by
identifying varying levels of agreement [73].

The sample size for the study is expected to have adequate power for conducting statistical
analyses. Power calculation for 3-level cluster randomized designs [74] accounted for the
number of clusters (clinics) n¢, the number of subjects (providers) within clusters ns and
the number of replications (individuals) within providers n; [74]. When randomization is at
the highest level (e.qg. clinic) but analyses is a lower level (e.g. provider-level for Aim 1
and patient-level for Aim 2), the required sample size is calculated as the product of the
sample size in the absence of clustering, and two variance inflation factors (or the design
effect) [75] to account for clustering [76, 77]. We used a conservative estimate of 10%

ICC at both provider and clinic levels in all calculations and assume a significance level of
.05 for all hypotheses tests. Each arm consists of eight clinics and approximately 12 PCPs
per clinic with an average panel size of 1100 patients (conservative estimate). Given our
clinic and provider sample sizes, for tests of hypotheses in Aim 1, we will have a power of
.84 to detect a small-to-medium effect size of .40 standard deviation in the outcome. Our
pilot study results suggest larger effects and we expect to have adequate power to detect
differences between the ATC and UC arm. For examining drinking and utilization outcomes
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at the patient level, we anticipate that 60% of the initial sample (N=660 patients/provider)
will have a return visit during the study period. Using excessive drinking days as an example
in these three-level models, we will have .92 power to detect a difference of .2 standard
deviations in # of excessive drinking days between the ATC and UC arm. Other patient level
outcomes will have similar power.

3.7. Data monitoring

3.8. Ethics

The study protocol has been approved by the KPNC Institutional Review Board (IRB
Number: 1564446). The study involves minimal risk to participants, and procedures are in
place for clinical consultation in case of adverse events.

and dissemination

Regular updates/progress reports will be submitted to the IRB as well as any protocol
modifications. Since we will only analyze EHR data collected during clinical procedures, no
direct participant recruitment is involved, and we were granted a waiver of informed written
consent. Regarding the qualitative key informant interviews, a waiver of signed informed
written consent was granted as well, as their verbal agreement will be accepted as implied
consent. To ensure confidentiality, all names will be removed from research records; no
identifying information will be used in any report or publication. Data will only be presented
in the aggregate. Data are kept under password protection on the Division of Research
network.

3.9. Dissemination and resource sharing

The study team plans on disseminating the study results via multiple routes, i.e. publishing
outcomes in peer-reviewed international journals, presenting findings at conferences,
regional meetings and KPNC-internal seminars. If proven feasible, acceptable and
successful, there is potential for much broader adoption within KPNC; i.e., across medical
centers.

The following approach will be used to maximize the utility of the analytic datasets that will
be developed through the project in compliance with the National Institutes of Health (NIH)
Data Sharing Policy. The analytical datasets will include patient and provider level data from
the KPNC EHR, administrative and clinical databases. External investigators can contact the
study PI to initiate a request for study data to support new study proposals or manuscripts.
Approved requests will consider data sharing agreements between KPNC and NIH.

4. Discussion

The innovative telehealth intervention, ATC, aims to overcome barriers to treatment of
alcohol use problems— including patient-, provider-, and systems-level limitations, and to
provide evidence-based interventions such as MI and alcohol pharmacotherapy provided

by clinical pharmacists in a primary care setting. The trial intervention was tested in a

pilot study and showed feasibility, acceptability, and promising results regarding medication
prescription and treatment initiation rates; but used addiction medicine consultants rather
than pharmacists [52]. Feedback from physicians and stakeholders informed the current
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study approach that combines technological and clinical innovation with scientific rigor,
offering the most promising treatment interventions to as many primary care patients as
possible. The study is population-based and will include patients typically excluded from
traditional randomized clinical trials because of selection/consent criteria.

Thus, this pragmatic trial will yield data of high external validity at the implementation
level, i.e., prescriptions/referrals to specialty treatment, and the patient level, i.e., medication
fills/treatment initiation/healthcare utilization. It will also yield information about barriers
and facilitators to treating alcohol use problems in primary care. The richness of quantitative
and qualitative data from a large, diverse sample in a real-world primary care setting

will yield an important contribution to the clinical community and healthcare systems.
Specifically, the study will provide insight into how clinical pharmacists can be integrated
into treatment of alcohol use problems in primary care.

The pragmatic trial has several limitations. Contamination between the ATC and UC arms is
possible (e.g., physicians in UC might learn from colleagues about the benefits of the ATC
and attempt to access it) but unlikely, as using the EHR-based ATC intervention referral
system requires them to note the clinic they are referring from, enabling the study team

to identify these attempts. Another limitation is that, as a pragmatic trial, analyses will be
reliant on accurate documentation of alcohol use for some study outcomes. While there are
no formal fidelity checks to monitor accurate data entry, KPNC’s alcohol screening initiative
involves robust staff trainings with periodic boosters. Additionally, some KPNC members
might fill prescriptions at an outside pharmacy. However, prior studies have found that over
90% of KPNC prescriptions are filled within KPNC [59], likely due to favorable pricing,
and most transactions outside of KPNC are captured in the outside claims database. Another
potential limitation is that the adherence measure is based on prescribing/dispensing, and
this measure cannot capture patient noncompliance with taking medications [78]. However,
adherence based on electronic pharmacy data has been shown to be associated with patient
self-report of adherence [79], and has been used extensively [80, 81]. Finally, the study
occurs in a private, integrated, not-for-profit healthcare system with an insured membership.
With adaptation, the centralized ATC model could potentially be used by other systems,
such as rural county health systems with little access to specialty addiction treatment, and
thus findings will be broadly generalizable.

In summary, the ATC study will examine a pioneering approach that combines MI-based
counseling, alcohol pharmacotherapy management and facilitated referrals to specialty
treatment — all delivered via live consultation with clinical pharmacists. This intervention
approach, if found to be effective, has potential for scalability, expanded access to evidence-
based care for alcohol use problems, and cost savings, as many patients never seek specialty
care, but are seen by their PCP. This trial has the potential to provide groundbreaking
insights and impetus for the use of telemedicine to provide safe, effective pharmacotherapy
for alcohol use problems and successful referral to specialty addiction treatment as a
standard practice in primary care settings and could profoundly affect how we treat the
spectrum of alcohol use problems.
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. Most primary care patients with alcohol problems do not receive treatment

. Evidence-based pharmacotherapy for alcohol use problems is rare in primary
care

. The ATC is an innovative approach to addressing alcohol problems in primary
care

. Pharmacists may enhance primary care’s capacity to care for alcohol
problems

. If effective, ATC has potential for large-scale dissemination and

implementation
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Alcohol Telemedicine Consultation (ATC) Pragmatic Clinical Trial Design
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Figure 1:

Cluster randomization of primary care clinics

\- Consultation to physicians /

Intervention arms: ATC Service (intervention) versus Usual Care (UC)
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Table 1:

Variables and related outcomes for each study aim

Domain

Variables

Implementation
Outcomes (Aim 1)

*Alcohol Pharmacotherapy Prescribing Rate: calculated as number of patients in the physician’s panel ordered a
prescription in each of the 12 months post-ATC intervention implementation divided by the total number of patients in
the PCP’s panel who have screened positive for unhealthy alcohol use, a brief intervention oran AUD diagnosis in the
same time period.

*Addiction Treatment Referral Rate: calculated as number of patients who are referred to specialty addiction
treatment in each of the 12 months post-ATC intervention implementation period divided by the total number of
patients in the panel who have screened positive for unhealthy alcohol use, a brief intervention oran AUD diagnosis in
the same time period.

Primary Patient
Outcomes (Aim 2)

*Alcohol Pharmacotherapy Fills: for patients with a primary care encounter and a positive unhealthy alcohol use
screening, a brief intervention oran AUD diagnosis within six months prior to through the primary care encounter, a
dichotomous indicator of whether the patient fills a medication from a KPNC pharmacy within 30 days of that index
PCP encounter.

*Addiction Treatment Initiation Rate: for the same cohort, an indicator of whether the patient initiates specialty
treatment within 14 days post the index PCP encounter. Using Health Effectiveness Data Information System
(HEDIS) measures, treatment initiation is defined as one addiction medicine visit within 14 days of the index visit
[60].

Secondary Patient
Outcomes (Aim 2)

*Alcohol Use: drinking days/week, # drinks/week, # days exceeding four+/five+ (“heavy drinking day”) in past 90
days, indicator of any five+ heavy drinking days in past 90 days (as a proxy for alcohol dependence) [61].

*Health Service Utilization: Summarized (total, and by type of service) by 12-month intervals beginning one year
prior through two years post the index encounter.

Predictors

and Potential
Confounders (All 3
Aims)

*Provider-level Factors: gender, race/ethnicity, panel size, years of experience, addiction medicine expertise
*Patient-level Factors: age, gender, race/ethnicity, language preference, treatment history, medical and mental health
comorbidities (in the one year prior to, and 30 days following the index visit) (primary and multiple secondary
diagnoses are recorded at every visit) [62, 63], and insurance type (Commercial, Medicaid) at time of the index
encounter.
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