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Objective: The co-occurrence of unhealthy alcohol use
and opioid misuse is high and associated with increased
rates of overdose, emergency health care utilization,
and death. The current study examined whether receipt
of an alcohol-related brief intervention is associated
with reduced risk of negative downstream opioid-related
outcomes.

Methods: This retrospective cohort study included all VISN-
6 Veterans Affairs (VA) patients with Alcohol Use Disorders
Identification Test-Consumption (AUDIT-C) screening re-
sults (N=492,748) from 2014 to 2019. Logistic regression
was used to examine the association between documen-
tation of an alcohol-related brief intervention and proba-
bility of a new 1) opioid prescription, 2) opioid use disorder
(OUD) diagnosis, or 3) opioid-related hospitalization in the
following year, controlling for demographic and clinical
covariates.

Results: Of the veterans, 13% (N=63,804) had “positive” AUDIT -
C screen results. Of those, 72% (N=46,216) had a documented
alcohol-related brief intervention. Within 1 year, 8.5% (N=>5,430)

Over one-half of adults with opioid use disorder (OUD) have
an additional comorbid substance use disorder (SUD) (1).
Specifically, individuals with OUD are nearly twice as likely
to meet criteria for alcohol use disorder (AUD) versus those
without OUD (2). Individuals who endorse binge drinking
(consuming four to five or more drinks in a single setting
for women/men) are 3.5 times more likely to misuse pre-
scription opioids, and 20% of prescription opioid deaths also
involve alcohol (3, 4). Alcohol involvement among opioid
overdoses increased from 11.5% in 2013 to 14.9% in 2017, or
1.3 additional deaths per 100,000 persons (5). People who
engage in unhealthy drinking (a range of alcohol use pat-
terns above recommended limits) (6) and use prescription
opioids are at greater risk of overdose and death due to
depressant effects of alcohol on the respiratory and central
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had a new opioid prescription, 1.1% (N=698) had a new OUD
diagnosis, and 0.8% (N=499) had a new opioid-related
hospitalization. In adjusted models, veterans with posi-
tive AUDIT-C screen results who did not receive an
alcohol-related brief intervention had higher odds of
new opioid prescriptions (adjusted odds ratio [OR]=1.10,
95% CI=1.03-1.17) and new OUD diagnoses (adjusted
OR=1.19, 95% Cl=1.02-1.40), while new opioid-related
hospitalizations (adjusted OR=1.19, 95% Cl=0.99-1.44)
were higher although not statistically significant. Removal
of medications for OUD (MOUD) did not impact as-
sociations. All outcomes were significantly associated
with an alcohol-related brief intervention in unadjusted
models.

Conclusions: The VA's standard alcohol-related brief in-
terventionisassociated with subsequentlower odds of a new
opioid prescription or a new OUD diagnosis. Results suggest
a reduction in a cascade of new opioid-related outcomes
from prescriptions through hospitalizations.
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nervous systems. The risk of harm increases with the
amount of alcohol consumed, but there is no safe level of
alcohol use for people using opioids (7, 8).

Veterans are three times more likely to endorse unhealthy
alcohol use and much more likely to overdose with opi-
oids (prescription or otherwise) than civilians (9, 10). A
2014 Veterans Affairs (VA) report indicated that over
440,000 patients (7.7%) were currently prescribed opioids,
placing them at potential risk, and 55,000 patients (1%)
were diagnosed as having a current OUD (11, 12). In
2017, almost 60% of VA patients with OUD had at least
one additional SUD, AUD being the most common (13).
Veterans with multiple SUDs show higher utilization of
inpatient psychiatric treatment, emergency department
services, rates of homelessness, psychiatric medication
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prescriptions, and more severe medical and psychiatric
comorbidities (14).

Screening and brief intervention for alcohol use is an in-
tervention for mitigating unhealthy alcohol use with regular
surveillance of alcohol consumption in primary care settings.
The goal of brief interventions is to change not only immediate
practices or thoughts about risky behavior but also to address
longstanding problems associated with unhealthy alcohol use
(15). If alcohol consumption is endorsed at a level potentially
harmful to a patient’s health or well-being, in-the-moment brief
educational and normative feedback can be provided by the
primary care team and, if needed, referral to more intensive
treatment can be made (16-18). Screening and brief intervention
is established as an efficacious population-based intervention to
reduce unhealthy alcohol use (19, 20). Thus, the U.S. Preventive
Services Task Force recommends routine screening and brief
intervention in primary care settings given its effectiveness at
curbing unhealthy alcohol use (21, 22). Additionally, the VA was
a leader in the implementation of alcohol screening and brief
intervention, implementing annual screenings in 2004 and brief
interventions in 2008 (19). Documentation of brief intervention
after an elevated alcohol screening is a frequently used quality
indicator in VA primary care practices (23).

Integrated interventions consisting of screening tools and
brief interventions are priorities in addressing unhealthy al-
cohol use among opioid-dependent populations (24). Screen-
ing and brief intervention has preliminary evidence of efficacy
in reducing unhealthy alcohol use in opioid-dependent pop-
ulations, but many studies have focused on treatment delivery
and provider interactions. These studies have not investigated
1) any direct effects of screening and brief intervention for
unhealthy alcohol use on comorbid opioid misuse or 2) any
potential downstream effects of reduced alcohol consumption
on the impairment or lethality associated with opioid misuse.
The CDC maintains the position that screening and brief in-
tervention can be effective for concurrent alcohol and opioid
misuse. However, screening and brief intervention methods
may require modifications when delivered to patients with
OUD, which may include a greater emphasis on abstaining or
decreasing alcohol intake (25).

In 2013, the VA developed and implemented the Opioid
Safety Initiative (OSI) to promote safer opioid-related pre-
scribing and tracking of opioid-related outcomes in the VA
health care system (26-29). As a result of the OSI, the VA im-
plemented several strategies to track and recommend risk mit-
igation activities, e.g., STORM (Stratification Tool for Opioid Risk
Mitigation). STORM estimates the risk of overdose and incidence
of suicide-related events for VA patients taking opioids (30),
improving the delivery and efficiency of clinical care. STORM
incorporates AUD in its algorithms, and current CDC guidelines
recommend screening for unhealthy alcohol use in individuals
with opioid prescriptions. However, research has not examined
whether yearly alcohol-related screening and brief intervention
in the VA is associated with opioid-related outcomes.

Numerous potential mechanisms may explain why alcohol-
related screening and brief intervention may be associated with
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opioid-related outcomes. An overarching reason for this
potential association is that a “catalyst for change” emerges
somewhere in a patient’s environment (including possibly
the alcohol-related screening and brief intervention itself)
and spurs action across multiple domains. Some qualitative
evidence exists for this from interviews of patients who have
reduced unhealthy alcohol use in the context of other
problems and identified an “awareness of accumulating
harms” related to alcohol use thatled to these changes (31).
Yet while guidance already exists to capitalize on an
“awareness of accumulating harms” for alcohol use in
opioid-using populations, there is no guidance addressing
these harms in the opposite direction. This lack of guidance is
especially surprising given the earlier lifetime onset of
alcohol-related problems and their impact on increasing
the severity of opioid-related harms like an OUD diagnosis
(32). Additionally, given the establishment of alcohol-
related screening and brief intervention at the population
levelin the VA, the directionality of an alcohol-related brief
intervention leading to improved downstream opioid-related
outcomes has amuch greater potential population-level impact.

Therefore, the purpose of the present study was to in-
vestigate the association of a primary care-delivered alcohol-
related brief intervention with opioid-related outcomes (new
opioid prescriptions, new OUD diagnoses, and new opioid-
related hospitalizations) in veterans 1 year after a “positive”
screening for unhealthy alcohol use.

METHODS

Study Design and Data Source

We examined a retrospective cohort of 492,748 veterans
seeking health care within the Veterans Integrated Service
Network (VISN)-6, a southeast region of the United States,
who had at least one recorded Alcohol Use Disorders Iden-
tification Test-Consumption (AUDIT-C) screen result be-
tween Jan 1, 2014, and Dec 31, 2019. Data were available for
Jan 1, 2013, through Dec 31, 2020, for prior year covariates
and prior year and subsequent year opioid-related out-
comes. Existing electronic health record (EHR) data were
pulled from outpatient and inpatient records in the VA’s
Corporate Data Warehouse (CDW), including “health fac-
tors” populated by medical center-specific clinical reminders
such as documentation of an alcohol-related brief intervention.
Veterans were excluded for implausible birth or death dates,
missing covariate data, implausible data linkages or lack of
AUDIT-C scores during the study period (see the Study Flow
Diagram in the online supplement). Study protocols were ap-
proved by the Durham VA Health Care System Institutional
Review Board. Additional information can be found in the
Technical Appendix in the online supplement.

Measures

Yearly alcohol screening scores. Yearly alcohol screening
scores were derived from in-clinic measures of the Alcohol
Use Disorders Identification Test-Consumption (AUDIT-C)
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screening tool (33, 34). Scores = 5 are considered “positive”
screen results in the VA and require documentation of brief
intervention or referral to treatment to meet quality of care
performance metrics (23). AUDIT-C scores denote alcohol
use severity, with specified levels of no alcohol use (AUDIT-
C=0),low-risk (AUDIT-C<5), moderate-risk (AUDIT-C=5-7),
or high-risk (AUDIT-C=8) drinking. The index AUDIT-C
was defined as the first “positive” (=5) AUDIT-C in the
2014-2019 observation window, otherwise the highest (<5)
AUDIT-C in the observation window.

Documentation of an alcohol-related brief intervention. Docu-
mentation of an alcohol-related brief intervention was ob-
tained 0-14 days after a “positive” AUDIT-C screen result. It
has been used across the VA nationally to meet performance
measures and the measure has been defined, pulled, and
quantified in prior studies (19, 23, 35, 36). Although the
content of brief interventions vary, consistent elements
recommended by VA/DoD SUD Clinical Practice Guidelines
(2021) include expressing concern about one’s drinking,
providing individualized feedback on how one’s drinking may
be adversely impacting one’s health, advising one to either
abstain or reduce one’s drinking to within recommended
drinking limits, and offering a referral to SUD treatment if
appropriate (37).

Opioid-related outcomes. Opioid prescriptions included all
outpatient CN101 prescriptions from the VA’s formulary
(sensitivity analyses removed CN101 prescriptions asso-
ciated with medications for OUD (MOUD), most notably
buprenorphine, buprenorphine/naloxone, and methadone).
ICD-9-CM and ICD-10-CM codes were used to identify OUD
diagnoses. In order to establish temporal ordering between
the receipt of screening and brief intervention window and
subsequent new opioid prescriptions and OUD diagnosis,
only patients without opioid prescriptions or OUD diagnoses,
respectively, in the year prior to index AUDIT-C or days
0-14 after index AUDIT-C were included. Hospitalizations
with a documented reason matching one of the OUD diagnosis
codes were coded as an opioid-related hospitalization. Because
all opioid-related hospitalizations are new events, we did not
exclude patients based on prior hospitalizations.

Covariates. Covariates were defined based on data from up to
2 years before index and included gender marital status,
rurality, VA priority group, Nosos predictive risk score (a VA-
developed score using existing VA demographic, diagnosis,
drug, and utilization data to predict future patient health
care costs relative to national VA average patient cost,
where avalue of 1.0 indicates the veteran is expected to have
costs that are the national average of VA patients) (38), and
relevant mental health and substance use comorbidities
including the presence versus absence of the following: high-
risk alcohol use (i.e., AUDIT-C=8), depression/mood disor-
ders, non-PTSD anxiety disorders, PTSD, schizophrenia and
bipolar disorder, and other SUDs (excluding OUD/AUD). See
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Table 1 and the Technical Appendix in the online supple-
ment for more information on covariates.

Statistical Analysis

Balance in patient characteristics among patients with
“positive” AUDIT-C scores was evaluated for those re-
ceiving and not receiving an alcohol-related brief inter-
vention using standardized mean differences (SMDs),
where values <0.1 indicate no meaningful difference (39).
SMDs were calculated using the “tableone” package in R
(version 4.3.2) (40). For veterans who were required by VA
policy to have a brief intervention (i.e., after a “positive”
AUDIT-C), we calculated odds ratios and 95% confidence
intervals (95% CI) for the associations between the presence
versus absence of the provision of a brief intervention during
days 0-14 post-“positive” AUDIT-C and each of the three
primary opioid-related outcomes using logistic regression
adjusting for the covariates listed in the prior section.
Unadjusted analyses were also conducted to understand
the impact of adjustment. A sensitivity analysis was
conducted, excluding CN101 MOUD medications from
identification as “opioid prescriptions” during any day in the
observation window. More information on the entire sample
of veterans with AUDIT-C during the study time frame (not
just those with a “positive” AUDIT-C) can be found in
eTablel and the Technical Appendix in the online sup-
plement. Statistical significance was set to a=0.05. All
analyses aside from SMDs were performed using SAS
version 9.4.

RESULTS

Rates of opioid prescriptions, OUD diagnoses, and opioid-
related hospitalizations appeared to increase somewhat with
higher alcohol use levels (eTablel in the online supplement
top pane). Rates of all opioid-related outcomes also appeared
somewhat higher when a documented brief intervention
was present (versus absent) in patients with AUDIT-C
values below the “positive” threshold (eTablel in the online
supplement bottom pane).

Of the 492,748 patients in our sample, 63,804 patients
(13%) had a “positive” AUDIT-C (after removal of N=201
with missing values for rurality and VA priority group
covariates). Table 1 presents patient demographic and
clinical characteristics overall and broken down by the
presence or absence of a documented brief intervention.
Patients’ average age was 52 years (SD=15). A majority were
White (57.3%), and a large minority were Black (37.3%).
Female veterans represented 7% of the sample. SMDs
suggest relatively small differences in characteristics among
those who did and did not receive a brief intervention within
14 days, with most <0.1 and all <0.2.

Of those 63,804 patients with “positive” AUDIT-C screen
results (i.e., = 5), 46,216 (72.4%) had a documented brief
intervention within 14 days of the index AUDIT-C, 4.8%
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TABLE 1. Demographic and clinical characteristics of veterans for whom an alcohol-related brief intervention was indicated (index
AUDIT-C 2 5), overall and by documentation of brief intervention occurrence

Alcohol-Related Brief Intervention Documented Within 0—14 Days After Index AUDIT-C

Total (N=63,804)

No (N=17,588)

Yes (N=46,216)

Standardized

Characteristic N (%) N (%) N (%) Mean Difference?
Age (mean=52 years [SD=15]) 0.02
<35 11,527 18.1 3,236 18.4 8,291 17.9
35-49 14,657 23.0 3,995 22.7 10,662 23.1
50-64 23,006 36.1 6,297 35.8 16,709 36.2
=65 14,614 22.9 4,060 231 10,554 22.8
Gender 0.05
Female 4,451 7.0 1,400 8.0 3,051 6.6
Male 59,353 93.0 16,188 92.0 43,165 93.4
Race 0.06
American Indian or Alaska 473 0.7 129 0.7 344 0.7
Native
Asian 282 0.4 72 0.4 210 0.5
Black or African American 23,786 37.3 6937 394 16,849 36.5
Native Hawaiian or other 327 0.5 92 0.5 235 0.5
Pacific Islander
White 36,539 57.3 9,725 55.3 26,814 58.0
Unknown 2,397 3.8 633 3.6 1,764 3.8
Ethnicity 0.03
Hispanic or Latino 1,745 2.7 515 2.9 1,230 2.7
Not Hispanic or Latino 61,245 96.0 16,889 96.0 44,356 96.0
Unknown 814 13 184 1.0 630 1.4
Marital status 0.05
Separated/divorced/ 17,359 27.2 5,004 28.5 12,355 26.7
widowed
Single/never married 8,883 13.9 2,456 14.0 6,427 13.9
Married 21,657 33.9 5,735 32.6 15,922 345
Unknown 15,905 24.9 4,393 25.0 11,512 24.9
Rurality 0.10
Rural/highly rural 23,744 37.2 5,947 33.8 17,797 38.5
Urban 40,060 62.8 11,641 66.2 28,419 615
VA priority groupb 0.04
1-6 55,548 87.1 15475 88.0 40,073 86.7
7-8 8,256 12.9 2113 12.0 6,143 13.3
Clinical substance use and
mental health diagnoses in
year prior to index AUDIT-C
High-risk alcohol use <0.001
(AUDIT-C = 8)
No 41,015 64.3 11,309 64.3 29,706 64.3
Yes 22,789 35.7 6.279 357 16,510 357
Other substance use disorder 0.10
No 57,833 90.6 15,547 88.4 42,286 915
Yes 5,971 9.4 2,041 11.6 3,930 8.5
Depression or mood disorder 0.15
No 49,511 77.6 12,809 72.8 36,702 79.4
Yes 14,293 22.4 4,779 27.2 9,514 20.6
Non-PTSD anxiety 0.10
No 56,091 87.9 15,040 85.5 41,051 88.8
Yes 7,713 121 2,548 145 5,165 11.2
PTSD 0.12
No 51,607 80.9 13,603 77.3 38,004 82.2
Yes 12,197 19.1 3,985 22.7 8,212 17.8
continued
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TABLE 1, continued

Alcohol-Related Brief Intervention Documented Within 0—14 Days After Index AUDIT-C

Total (N=63,804)

No (N=17,588)

Yes (N=46,216)

Standardized

Characteristic N (%) N (%) N (%) Mean Difference?
Schizophrenia or bipolar 0.07
disorder
No 61,521 96.4 16,784 954 44,737 96.8
Yes 2,283 3.6 804 4.6 1,479 3.2
Nosos score® 0.18
< 0.50 9,672 15.2 2,386 13.6 7,286 15.8
0.50-<1.00 19,951 313 5,640 321 14,311 31.0
1.00-<1.50 8,084 12.7 2,448 139 5,636 12.2
1.50-<2.00 3,254 51 1,091 6.2 2,163 47
=2.00 4,690 7.4 1,698 9.7 2,992 6.5
Unknown 18,153 28.5 4,325 24.6 13,828 29.9

@ Represents the standardized mean difference between each demographic and clinical category by receipt of brief intervention. Created using the “tableone”

package in R (version 4.3.2).

b A grouping of veterans based on military service history, disability rating, income level, Medicaid qualification, and receipt of other VA benefits; used in helping
assign the priority by which veterans receive VA health care and benefits (L=highest and 8=lowest). According to current VA guidelines, copays for inpatient care
are not required for priority groups 1-6 but are typically required for priority groups 7—8.

€ Prediction of VA patient health care cost for upcoming fiscal year based on prior fiscal year VA demographic, diagnosis, drug, and utilization data that s
reported relative to the national average health care cost of VA patients (1=same, >1=greater, and <1= less than the national average fiscal year cost for

VA patients).

(N=3,045) had a new opioid prescription in the subse-
quent 15-365 days, 1.1% (N=698) had anew OUD diagnosis,
and 0.8% (N=499) had a new opioid-related hospitaliza-
tion in the subsequent 15-365 days.

Amongall 63,804 patients, 5764 (9.03%) had only one new
opioid-related outcome, and 212 (0.33%) had multiple new
opioid-related outcomes in the post-intervention observa-
tion window (eTable2 in the online supplement top pane,
with similar numbers from sensitivity analysis in eTable2 in
the online supplement bottom pane).

In unadjusted analyses, absence of an alcohol-related brief
intervention when clinically indicated was associated with
increased 1-year odds of new opioid prescriptions (OR=1.15,
95% CI=1.08,1.23), new OUD diagnoses (OR=1.35,95% CI=1.15,
1.58), and new opioid-related hospitalizations (OR=1.41, 95%
CI=117,1.70) (Table 2).

In analyses adjusted for relevant covariates, absence of an
alcohol-related brief intervention when clinically indicated
was associated with increased 1-year odds of new opioid
prescriptions (AOR=1.10, 95% CI=1.03,1.17) and new OUD
diagnoses (AOR=1.19, 95% CI=1.02, 1.40). The association
between absence of brief intervention and new opioid-
related hospitalizations was similar in magnitude but with
half the number of observations did not reach statistical
significance (AOR=1.19, 95%CI1=0.99, 1.44) (Table 2).

Sensitivity analyses removing all MOUD medications from
the observation window also found absence of an alcohol-
related brief intervention when clinically indicated was
associated with increased 1-year odds of new opioid pre-
scriptions (excluding MOUD) in unadjusted (OR=1.15,95%
CI=1.09, 1.23) and adjusted (OR=1.10, 95% CI=1.03, 1.17)
analyses (eTable3 in the online supplement).
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DISCUSSION

The current study sought to investigate the association of
screening and brief intervention for unhealthy alcohol
use with 1-year opioid-related outcomes, including opioid
prescriptions, OUD diagnoses, and opioid-related hospital-
izations. Across 5 years and almost a half million VA pa-
tients, absence of an alcohol-related brief intervention
when clinically indicated by VA policy was associated with
increased odds of approximately 10% or more of opioid-
related outcomes over the following year, depending on the
outcome. Specifically, absence of an alcohol-related brief in-
tervention was associated with 10% higher odds of obtaining a
new opioid prescription within 1 year (with or without the
inclusion of MOUD prescriptions) and 19% higher odds of
receiving an OUD diagnosis within 1 year. Absence of an
alcohol-related brief intervention may also be associated
with higher odds of having an opioid-related hospitaliza-
tion within 1 year, but because the 95% confidence interval
in the adjusted model included 1.00, more work should be
conducted before such inferences are drawn. Altogether,
these data present consistent evidence across a cascade of
opioid-related outcomes that absence of a brief interven-
tion after a positive alcohol screen is associated with in-
creased opioid-related risks in the following year.

Potential Mechanisms

Mechanisms of action were not examined in the current
study, but the association between an alcohol-related brief
intervention and opioid-related harms may exist via at least
four routes. First, the intervention may directly reduce the
chances of opioid-related harms. The brief intervention is
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TABLE 2. Association between having a new opioid prescription, OUD diagnosis, or hospitalization in the 15-365 days after a positive
AUDIT-C screen result (=5) among veterans receiving versus not receiving a documented alcohol-related brief intervention

New Opioid Prescription New OUD Diagnosis New Opioid-Related
(N=51,473?) (N=62,095?) Hospitalization (N=63,8042)
Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted
Characteristic OR 95%CI OR 95%ClI OR 95%ClI OR 95%ClI OR 95%Cl OR  95%ClI

Absence of Bl when clinically 1.15 1.08,1.23 110 103,117 135 115,158 119 102,140 141 117,170 119 0.99 144
indicated
Presence of Blwhenclinically 1.00 Reference 1.00 Reference 1.00 Reference 1.00 Reference 1.00 Reference 1.00 Reference
indicated

Covariates
Age
35-49 111 101,122 0.78 0.62,0.99 0.65 0.49, 0.85
50-64 129 118,141 0.86 0.69,1.08 0.60 0.46, 0.78
=65 0.95 0.85,1.05 0.35 0.25,0.48 0.47 0.34,0.67
<35 1.00 Reference 1.00 Reference 1.00 Reference
Gender
Female 1.05 094,117 0.97 0.73,128 0.71 0.49,1.03
Male 1.00 Reference 1.00 Reference 1.00 Reference
Race
American Indian or 1.05 0.76,1.45 1.06 0.46, 2.41 176 0.81,3.84
Alaska Native
Asian 0.80 0.50,1.27 0.97 0.31,3.06 0.84 0.20, 3.48
Black or African 0.92 0.87,0.98 0.70 0.59,0.83 0.54 0.44,0.67
American
Native Hawaiian or other 0.62 0.38,1.00 0.78 0.25,2.48 0.28 0.04, 2.06
Pacific Islander
Unknown 0.86 0.72,1.03 0.93 0.59,147 0.75 042,134
White 1.00 Reference 1.00 Reference 1.00 Reference
Ethnicity
Hispanic or Latino 0.88 0.73,1.16 0.66 0.37,1.16 091 0.50, 165
Unknown 0.63 0.45, 0.87 0.53 0.19, 146 0.50 0.12,2.08
Not Hispanic or Latino 1.00 Reference 1.00 Reference 1.00 Reference
Marital status
Separated/divorced/ 118 1.09,1.27 1.60 130,197 170 132,221
widowed
Single/never married 1.02 0.93,113 1.60 1.25,2.04 2.00 1.50, 2.66
Unknown 116 1.08, 126 1.09 0.86,1.39 1.03 0.75,1.40
Married 1.00 Reference 1.00 Reference 1.00 Reference
Rurality
Rural/highly rural 1.02 096,108 0.98 0.83,1.16 094 0.77,114
Urban 1.00 Reference 1.00 Reference 1.00 Reference
Priority groupb
1-6 1.04 095,114 1.35 0.99,1.84 1.36 0.91, 2.05
7-8 1.00 Reference 1.00 Reference 1.00 Reference
High risk alcohol use
(AUDIT-C = 8)°
Yes 112 1.06,119 179 154,210 1.38 115,166
No 1.00 Reference 1.00 Reference 1.00 Reference
Other substance use
disorder®
Yes 1.07 0.96,1.19 295 2.43,3.60 413 3.29,5.19
No 1.00 Reference 1.00 Reference 1.00 Reference
Depression or mood
disorder®
Yes 1.05 097,114 151 125,182 155 124,194
No 1.00 Reference 1.00 Reference 1.00 Reference
Non-PTSD anxiety©
Yes 1.04 095,114 0.98 0.80,1.20 119 0.95,1.48
No 1.00 Reference 1.00 Reference 1.00 Reference
PTSD®
Yes 1.05 096,113 110 091,132 115 093,141
No 1.00 Reference 1.00 Reference 1.00 Reference

continued
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TABLE 2, continued

New Opioid Prescription

New OUD Diagnosis New Opioid-Related

(N=51,473%) (N=62,095%) Hospitalization (N=63,804%)
Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted
Characteristic OR 95%ClI OR 95% ClI OR 95% ClI OR 95% ClI OR 95% Cl OR 95% ClI

Schizophrenia or bipolar

disorder®

Yes 0.64 0.54,0.76 149 116,192 161 124,208

No 1.00 Reference 1.00 Reference 1.00 Reference
Nosos scored

<0.50 0.45 040,051 0.72 0.52,1.02 0.94 0.61, 1.45

0.50-<1.00 0.69 0.63,0.75 0.68 0.51,0.89 0.83 0.58,1.19

1.5-<2.00 1.34 117,154 1.52 110, 2.09 1.67 110,253

=2.0 1.20 1.05,1.37 197 151, 2.58 3.19 2.30,4.43

Unknown 0.56 0.51, 0.62 1.03 0.78,1.36 1.26 0.87,1.82

1.00-<1.50 1.00 Reference 1.00 Reference 1.00 Reference

@ Sample sizes for analyses vary by outcome due to exclusion of patients with opioid outcomes of interest in the —365 to +14 day observational window around

index AUDIT-C for opioid prescription and opioid use disorder.

bA grouping of veterans based on military service history, disability rating, income level, Medicaid qualification, and receipt of other VA benefits; used in helping
assign the priority by which veterans receive VA health care and benefits (1=highest and 8=lowest). According to current VA guidelines, copays for inpatient care
are not required for priority groups 1-6 but are typically required for priority groups 7-8.

€ In year prior to index Audit-C.

9 Prediction of VA patient health care cost for upcoming fiscal year based on prior fiscal year VA demographic, diagnosis, drug, and utilization data that is reported
relative to the national average health care cost of VA patients (l=same, >1=greater, and <1= less than the national average fiscal year cost for VA patients).

designed to mitigate unhealthy alcohol use, and existing
evidence suggests unhealthy alcohol use substantially increases
the harms associated with opioid use (3, 4). Therefore, any
direct reductions of unhealthy alcohol use at a population
level may reduce opioid-related harms even with similar
levels of opioid use. Second, the intervention may indirectly
reduce the chances of opioid-related harms by reducing opioid
use. Higher levels of alcohol use are associated with increased
incidence and severity of chronic pain (41), as well as sharply
increased risk of injury (42), both of which are strong pre-
dictors of opioid prescription. The current study is the first
to produce any evidence that an alcohol-related brief in-
tervention is associated with lower odds of future receipt of
an opioid prescription in a general patient population.
However, this association between the brief intervention
and alower odds of future opioid prescriptions is unlikely to
be fully responsible for the association between the brief
intervention and a lower likelihood of future opioid-
related harms (as seen by the presence of those opioid-
related harms without opioid prescriptions in eTable2 in
the online supplement).

Third, the intervention may indirectly reduce opioid-
related harms by improving substance use service utili-
zation more broadly (43), although evidence for this route is
somewhat mixed (16) or even suggestive of reduced utili-
zation of alcohol-related SUD treatment (44). Nevertheless,
there remain many other substance use services outside of
alcohol-related SUD treatment that may impact opioid-
related outcomes. Finally, the intervention and opioid-
related harms may both be associated with other patient
attributes, behaviors, or health care processes. The pres-
ence of apositive AUDIT-C screen result and adocumented
alcohol-related brief intervention may represent a joint

440 ajp.psychiatryonline.org

success of patient attributes (motivation to seek initial care
or change behaviors, fewer competing mental or physical
health concerns), behaviors (success in seeking care or making
behavioral changes), and health care processes (successful
scheduling of appointments, screening, and documenta-
tion). Subsequent opioid-related outcomes, therefore, may
also represent continued joint success of these patient
attributes, behaviors, and health care system processes.
While in some instances this success may be driven more by
patient processes leading them to seek care or make be-
havioral changes related to substance use at a particular
time, it may also be the case that a higher rate of docu-
mented brief interventions is an indicator of better quality
care in a specific clinic or medical center.

While the temporal ordering of these concepts and ad-
justments in our analyses attempted to control for as many
confounding factors as were accessible, we cannot rule out
the potential for residual confounding. In the online sup-
plement there is material from this study that provides novel
detailed information on the prevalence of all three opioid-
related outcomes in each time period in a large sample of
patients with unhealthy alcohol use, which may provide
important information for future studies. This material also
provides detailed information on the co-occurrence (or
absence of co-occurrence) of each of these opioid-related
outcomes and underscores the need for future studies to
assess opioid-related outcomes in a variety of ways to gain a
more complete understanding of mechanisms.

Potential Impacts

The potential clinical implications of these results are highly
relevant to the treatment of polysubstance use generally.
This novel connection between an alcohol-related brief
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intervention and reductions in negative opioid use outcomes
increases the importance of national initiatives already un-
derway to expand the implementation of alcohol-related
screening and brief intervention to meet population needs
for alcohol use (45). As seen in the current data, not ev-
eryone who meets screening criteria for abriefintervention
receives it. Barriers to receipt of brief intervention even after a
positive screen may include competing medical demands,
lack of time during a clinical encounter, lack of knowledge
or low self-efficacy by providers, and lack of confidence in
the efficacy of brief interventions among others (46, 47). Thus,
evidence for the benefits of alcohol-related screening and
brief intervention (besides its effectiveness in curbing
alcohol use) may increase the adoption and fidelity of this
intervention more broadly.

It is important to highlight that this work is specifically
looking at lowered risk for a substance (opioids) based on an
intervention entirely unrelated to that substance, which has
been seen in few other settings (48). This connection un-
derscores the importance of the CDC’s recommendation for
alcohol-related screening and brief intervention for opioid
using populations specifically (25).

The potential clinical implications of these results are also
highly relevant to population-level screening and manage-
ment of alcohol use and opioid use. VA’s national, multifaceted
approach to reduce opioid prescribing since 2013 with OSI has
been successful on many fronts. OSI has led to iterative
strategies over time that have helped to decrease the ini-
tiation and duration of opioid prescribing, including ex-
panded contraindications for long-term opioid therapy in
the 2017 VA/DoD issued Clinical Practice Guideline for
Opioid Therapy for Chronic Pain, and the requirement for
interdisciplinary team review/care coordination for vet-
erans at very high risk for overdose/suicide in 2018 (49).
While effective, the majority of these strategies have fo-
cused on patients already at high risk for opioid-related
harms due to known factors like chronic pain or opioid
prescription history. The current results may speak to
additional strategies to employ at a population level that can
continue to bolster OSI’s already effective iterative and
multifaceted strategy for opioid risk mitigation.

Most notably, VA’s opioid risk surveillance tool (STORM)
has been widely adopted and is effective at reducing opioid-
related risk at a population level (29). However, the algo-
rithm used to stratify patients’ risk is becoming dated and,
regarding alcohol in particular, uses only AUD diagnoses,
which are severe underestimates of true AUD prevalence in
general and in high-risk populations (50). On the other
hand, screening and brief intervention from the current
study uses AUDIT-C alcohol screenings, which are required
to be collected annually on every VA patient. The combination
of information from both the AUDIT-C screening result and
any indication of follow-up brief intervention may provide
data that is more in-depth, more accurate, and more com-
plete for incorporation into STORM and other opioid
surveillance tools.
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Limitations and Future Directions

The current study has several strengths, including a large
multiyear cohort, medical record data on screening and brief
intervention and a cascade of opioid-related outcomes, and
temporal ordering and analyses that provide some initial
evidence of the directionality of effect. Nevertheless,
several limitations are worth noting, and several future
directions are immediately obvious to increase the scope
of evidence and understanding of an alcohol-related brief
intervention and opioid-related outcomes. First, the cur-
rent study did not examine long-term opioid therapy
(LTOT), which is a common measure in the cascade of
opioid-related outcomes. Future research may benefit from
longer follow-up timeframes to examine this outcome,
typically defined as =90 continuous days of opioid therapy
(51). Second, all data were collected from the VA’s EHR, and
there may be meaningful non-VA utilization not captured.
Future research incorporating Centers for Medicare and
Medicaid Services data may establish a more complete
picture external to VA services utilization. Third, despite an
initial cohort of almost half a million patients, the strict
temporal ordering, extensive covariate adjustments, and
rarity of some outcomes may have limited the ability for
finding meaningful effects to reach statistical significance.
This can be seen by the fact that the 95% confidence interval
in adjusted analyses predicting opioid-related hospitaliza-
tions contained 1.00, despite the high clinical meaningfulness
of a 19% increase in the odds of a 1-year opioid-related hos-
pitalization. Finally, the current data did not examine other
interventions that may have played a mechanistic role in the
associations found, including referral to SUD treatment.
While brief intervention has consistently been found to be
less effective at producing successful referrals to SUD
treatment (52), it is still unclear if other specialized SUD
treatments occurred beyond the brief intervention, in-
cluding those outside of VA (e.g., Alcoholics Anonymous,
Narcotics Anonymous). Future research capturing the full
spectrum of services utilization may provide insights into
what additional substance use services may influence opioid-
related outcomes.

Regarding additional future directions, first extending the
current investigation to a nationally representative sample
across all VA medical centers would test the generalizability of
results and provide greater power for rarer outcomes such as
opioid-related hospitalizations. Second, additional random-
ized or mixed-methods study designs could be leveraged to
begin testing some of the proposed mechanisms underlying
the observed association between brief intervention and
opioid-related outcomes, as briefly noted above. Finally,
predictive modeling of improvements to VA’s current STORM
tool are already underway and may benefit from the inclusion
of alcohol-related screening and brief intervention informa-
tion. Altogether, each of these future research avenues would
inform future intervention development, tailoring, target-
ing, and implementation that maximizes benefits across both
alcohol and opioid-related harms.
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CONCLUSIONS

The current study demonstrated that absence of a clinically
indicated alcohol-related brief intervention is associated
with increased odds of future opioid-related outcomes.
While additional research needs to validate and examine
mechanisms behind these associations, there are immediate
clinical implications for the importance of receiving an
analcohol-related brief intervention and potential additional
routes of opioid-related risk mitigation. Polysubstance use
is a prevalent phenomenon that increases morbidity and
mortality. Results suggest that even the most common and
brief single substance-related interventions may be lever-
aged to provide benefits beyond those intended in poly-
substance using populations, reducing the likelihood of
deleterious outcomes on a broader scale.
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Examination Questions for “Associations Between a Primary Care-Delivered
Alcohol-Related Brief Intervention and Subsequent Opioid-Related Outcomes”

1. Which of the following statements is true about the co-occurrence of alcohol use
and opioid use?

A.

D.

Alcohol and opioid use co-occur frequently, but there is no increased risk associ-
ated with their polysubstance use

Drinking alcohol at the same time as using opioids increases acute health risks, but
using one substance does not increase the likelihood of using the other substance

. Because of increased risk in opioid-using populations, the CDC recommends

screening and brief intervention for alcohol use in these populations with potentially
a stronger emphasis on complete abstinence from alcohol

The U.S. Preventive Services Task Force currently recommends opioid misuse
screening for all patients who drink alcohol above recommended limits

2. Which of the following results was found in the current investigation of screening
and brief intervention for alcohol use predicting opioid-related outcomes?

A

C.

D.

Presence of brief intervention was associated with decreased risk of subsequent
opioid prescription and opioid use disorder

Presence of brief intervention only decreased the risk of subsequent opioid-related
hospitalizations without being associated with opioid prescription or opioid use
disorder

Presence of brief intervention was associated with decreased likelihood of having
prior opioid prescriptions, opioid use disorder, and opioid-related hospitalizations
There were no significant associations between presence of brief intervention and
opioid outcomes

3. Which of the following is a potential mechanism for the results of the study that the
authors noted?

A
B.

C.

Patients may feel compelled to lie about both brief intervention and opioid use
Patients who have brief intervention for alcohol use are legally required to abstain
from opioid use

Because pre-surgical brief interventions require doctors to cancel or postpone
surgeries, patients receiving brief interventions have fewer surgeries for which they
would need opioids in recovery

Brief intervention may directly reduce the chances of opioid-related harms even
with similar levels of opioid use
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