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ABSTRACT
Background: In the United States, alcohol use disorder (AUD) is common and costly but substan-
tially undertreated. Rurality is an important determinant of health that may influence receipt of
evidence-based alcohol-related care. In a large, national sample of Veterans Health Administration
(VA) patients with AUD with documented and non-Hispanic Black, Hispanic, or non-Hispanic White
race/ethnicity, we examine whether meeting national Healthcare Effectiveness Data and
Information Set (HEDIS) quality measures for specialty addictions care and receiving evidence-
based medications for AUD differs across patients living in urban, large rural, and small rural areas.
Methods: VA electronic health record data were used to identify all patients with AUD documented
in Fiscal Year 2012. Rurality was measured using a three-category rural and urban commuting area
(RUCA) classification linked to patient zip code. Logistic regression models with clustered standard
errors—iteratively adjusted for hypothesized confounders—were used to estimate the likelihood
and marginal probabilities of receiving care for patients living in small and large rural areas, rela-
tive to urban areas. Primary outcomes included HEDIS initiation (any visit within 14days of initial
AUD visit after a 60-day period of no treatment), HEDIS engagement (2 or more AUD visits within
30days of HEDIS initiation visit) and having any filled prescription for AUD medications (naltrex-
one, disulfiram, acamprosate, or topiramate). Results: For all outcomes, patients living in large and
small rural areas had a lower likelihood of receiving evidence-based AUD treatment than patients
living in urban areas (all p-values < 0.05); differences in marginal probabilities across groups were
relatively small. Conclusions: In this national sample of VA patients with AUD, those living in more
rural areas were less likely to receive evidence-based treatment for AUD than those living in urban
areas. Further research is needed to investigate strategies to increase receipt of specialty care and
pharmacotherapy in more rural areas.
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Introduction

Alcohol use disorder (AUD) is a common and consequential
substance use disorder in the United States and globally.1 In
the general U.S. population, its estimated 12-month preva-
lence is approximately 14%, and its estimated lifetime preva-
lence is 29%.2 AUD carries both immediate and chronic
repercussions that weigh heavily on both individual and
population health. Persons with AUD are more prone to
alcohol poisoning, alcohol-impaired driving, and uninten-
tional injuries, as well as a higher burden of both long-term
physical and mental health issues such as stroke, liver dis-
ease, various cancers, depression, and anxiety than those
without AUD.1,3 AUD has also been associated with a
heightened risk of suicide,4 various harms to others,5 and
negative social consequences including strained interpersonal

relationships, employment challenges, and encounters with
law enforcement.6,7 Ultimately, rates of all-cause mortality
are substantially higher among people with AUD than
among individuals without.8

Evidence-based behavioral interventions offered in spe-
cialty addictions or mental health settings are effective and
recommended for treating AUD.9 Additionally, three medi-
cations are FDA-approved to treat AUD, and others have
strong meta-analytic support for AUD treatment.10 These
medications may be offered out of specialty settings (includ-
ing in primary care settings), making AUD treatment
broadly accessible.10 However, in the general population,
fewer than 15% of persons with AUD reported seeking any
type of alcohol-related care.11 Even among populations with
AUD receiving health care, such as patients served by the
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Veterans Health Administration (VA), AUD is substantially
undertreated.12,13 For instance, approximately 5% of VA
patients with clinically recognized AUD receive effective
medications.13,14 One landmark study of health care quality
in the U.S. that compared recommended care for twenty-
five prevalent health conditions found that quality care for
AUD was the least commonly received.15

Despite a few significant rural-urban differences in
unhealthy alcohol use among VA patients,16,17 persons with
AUD living in rural areas may be less likely to receive rec-
ommended care due to multiple factors. For instance, com-
mon barriers to quality addictions care, such as accessibility
of and stigma related to treatment, have been documented
to be prominent among patients who live in rural areas in
both quantitative18–20 and qualitative studies.21–23 Providers
practicing in rural areas may perceive limited options for
AUD treatment, and rural health care systems may not have
sufficient resources to support AUD treatment. Indeed, in a
recent qualitative study among primary care providers
(PCPs) practicing in urban and rural Veterans Health
Administration (VA) clinics, those practicing in rural areas
described a limited knowledge of AUD medications24 and
reported rarely referring patients with AUD to specialty
addictions care due to the perceived futility of doing so
given a lack of available resources in their communities.25

Prior studies have explored rural-urban differences in
access to care for mental health conditions26–28 and alcohol
and drug use disorders18,29–34 within and outside of the VA
in both national and small, non-representative samples.
Early studies on rural-urban differences in care for alcohol
and drug use disorders found few differences,31 whereas
other studies identified greater access barriers and lower
utilization of addictions care in rural areas.18,29 Several
recent studies evaluating differences in receipt of AUD treat-
ment across rurality in VA have generally identified lower
likelihoods of treatment receipt among Veterans living in
rural areas relative to those living in urban areas.
Specifically, in a large, national study limited to men, the
likelihood of receiving AUD medications was lower among
rural than urban Veterans.34 In a similar national study of
female Veterans, similar patterns were observed, but no dif-
ferences were identified.35 In another large, national VA
study assessing care for substance use disorders overall, liv-
ing in a rural, relative to an urban area was associated with
a higher marginal probability of receiving past-year treat-
ment.33 Finally, in a national study of VA patients living
with HIV, those living in rural areas were less likely to
receive AUD specialty addictions treatment than those living
in urban areas.36 The present study builds on these studies
as the most extensive examination of differences in receipt
of AUD care across rurality in a national sample of patients
with AUD receiving care at the VA. It clarifies findings of
earlier studies by using several quality measures of addic-
tions treatment and receipt of any medications for AUD to
assess multiple aspects of evidence-based care that are pre-
dictive of patient health outcomes.37,38 We used common
measures of rurality and receipt of AUD treatment to

facilitate comparison of quality care for AUD within the
VA, as well as across community health systems.

Methods

Study sample and data source

This study reflects secondary analyses of data collated from
the VA’s Corporate Data Warehouse (a large relational data-
base including patient electronic health record data) for a
study designed to understand racial/ethnic disparities in
AUD treatment across three major racial/ethnic groups rep-
resented in VA.12,13,39 For this study, clinical and adminis-
trative data (including inpatient and outpatient pharmacy
benefits files) from the VA’s National Patient Care Database
and Decision Support System were extracted for all VA
patients who had an outpatient visit or inpatient/residential
stay during Fiscal Year (FY) 2012, were 18 years or older,
had a documented AUD, and were of documented non-
Hispanic Black, Hispanic, or non-Hispanic White race/ethni-
city. Documented AUD was defined consistent with the
denominator specification in Healthcare Effectiveness Data
and Information Set (HEDIS) quality indicators for alcohol
treatment. Specifically, documented AUD was measured
through International Classification of Diseases 9th Edition
(ICD-9) diagnoses for alcohol abuse and dependence, as
well as alcohol-attributable conditions, such as alcoholic psy-
choses and withdrawal, alcoholic gastritis, and alcoholic cir-
rhosis (ICD-9 codes 291, 303.00 to 303.02, 303.90 to 303.92,
305.00 to 305.02, 535.3, 571.1), in any clinical encounter
during the fiscal year. This definition is broadly inclusive to
account for underdiagnosis of AUD.40

Measures

Independent variable
Rurality was measured using rural and urban commuting
area (RUCA) codes.41,42 Patients were assigned a RUCA cat-
egory based on their recorded zip code of residence at the
time of their clinical encounter that indicated AUD. RUCA
codes based on the 2010 decennial census and 2006–2010
American Community Survey were used to categorize
patients into three groups: (1) urban, (2) large rural, and (3)
small/isolated rural (including small town/remote residen-
ces), as recommended by the WWAMI Rural Health
Research Center.43

Dependent variables
Patients with an AUD diagnosis at any time during FY 2012
were followed to assess three primary measures of evidence-
based AUD treatment, including initiation and engagement
in care, and receipt of medications to treat AUD. Initiation
and engagement measures were defined consistent with the
HEDIS quality indicators for alcohol and drug dependence
treatment and prior VA studies using HEDIS indica-
tors.12,44,45 Though HEDIS measures are not used for quality
improvement efforts within the VA, they have been proven
to be reliable in assessing specialty addictions care for AUD
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in the VA compared with chart review.45 Furthermore,
HEDIS engagement predicts improvements in the health of
VA patients with documented AUD.38 HEDIS initiation is
defined by a new episode of AUD treatment followed by (1)
any inpatient admission with an AUD-related diagnosis or
an (2) AUD-related outpatient visit identified by substance
use disorder (SUD)-specific Current Procedure Terminology
(CPT) or Healthcare Common Procedure Coding System
(HCPCS) code within 14 days of an AUD-related diagno-
sis.45 The initial diagnostic visit must have been preceded by
a 60-day SUD service-free “clean” period.45 HEDIS engage-
ment is assessed only among patients who met the HEDIS
initiation measure and defined by having had two or more
additional AUD visits (in any setting) within 30 days after
the qualifying HEDIS initiation visit. Receipt of AUD medi-
cations was defined as having one or more filled prescrip-
tions for acamprosate, disulfiram, topiramate, or oral or
injectable naltrexone at any time in any treatment setting
during FY 2012 and aligns with a validated operationaliza-
tion of the American Society for Addiction Medicine’s
Standards of Care.46 This definition was chosen to reflect
medications with current FDA approval for AUD treat-
ment10 or strong meta-analytic support for AUD treatment,
as well as to be consistent with previous studies in
the VA.13,47,48

We also assessed three secondary outcomes, consistent
with VA’s Continuity of Care performance measures for
substance use disorders, because they were relevant to this
patient cohort.37 These additional measures were ascertained
from clinic stop and bed section codes, which have been
previously demonstrated to reflect substance use disorder
care.44 These secondary measures offer a less restrictive
(more liberal) assessment of treatment receipt than HEDIS
measures in that they offer an increased timeframe for the
initiation, enabling broader assessment of treatment receipt.
Unlike for the HEDIS measures, for these measures, a SUD
service-free “clean” period was not specified. The secondary
initiation measure—6-month initiation—was defined as any
documented visit for specialty addictions treatment on the
day of or in 180 days following the first AUD diagnosis in
FY 2012. Two secondary measures of engagement were
defined, including (1) 30-day engagement: receipt of three
or more AUD specialty care visits in the first month of
treatment (i.e., within thirty days of first AUD specialty care
visit) and (2) 3-month engagement: two or more AUD spe-
cialty care visits in each of the first three months of treat-
ment (i.e., six total visits within three months).

Covariates

Covariate selection was guided by conceptual models that
describe predisposing, enabling, and need-based factors asso-
ciated with care receipt49 and equitable alcohol-related care
and outcomes.50 Measured predisposing factors included
gender (if the patient was ever female, they were coded as
female), age in groups: 18–24; 25–34; 35–49; 50–64, and
greater than or equal to 65 years (age as of October 1, 2011),
and race/ethnicity. Race/ethnicity was categorized as

non-Hispanic Black, Hispanic, and non-Hispanic White,
consistent with reporting of race/ethnicity standardized by
the U.S. Census Bureau).51,52 Measured enabling factors
included marital status and VA eligibility status. Marital sta-
tus was categorized as married, single, divorced/separated,
or widowed based on medical record documentation (used
the last designation in FY 2012 of any of these categories).
VA eligibility status reflects a combined measure of income
and disability for VA patients and has been used as an indi-
cator of socioeconomic status.50 Four categories of VA eligi-
bility status were derived: full VA coverage (indicating the
most disadvantaged based on income or �50% service-con-
nected disability), partial VA coverage (service-connected
less than 50%), non-service-connected, and non-veteran or
employee/volunteer, and we used the last designation in FY
2012 to assign these categories. (The sample included non-
veteran and employee/volunteer patients to ensure findings
would be representative of the full VA population).
Measured need-based factors included diagnoses for mental
health disorders (e.g., major depression, other mood disor-
ders, and serious mental illness including PTSD, bipolar,
and schizophrenic disorders); drug use disorders (any stimu-
lant, opioid, cannabis, hallucinogens and/or sedative use
disorders); tobacco use disorder, and the following alcohol-
related medical conditions: outpatient fractures, inpatient
traumas, upper GI bleed, and pancreatitis, all measured
using documented ICD-9 Clinical Modification (CM) codes
documented in the 180 days prior to AUD diagnosis.
Medical comorbidity was also measured using the Deyo
index,53,54 a summary score indicative of mortality risk com-
monly used in studies using administrative and/or electronic
health record data within and outside the VA.55 It was cal-
culated using ICD-9CM codes specified in Table 1. The
scores were grouped into three categories: 0, 1 to 2, and 3
or higher, to represent differing comorbidity severity levels.
We also measured one system-level factor—the facility-level
rate of AUD diagnoses—to reflect the facility’s potential cap-
acity for AUD care.50 For this measure, patients were
assigned to a facility based on where they received most of
their health care in FY 2012.

Analyses

Participant characteristics across the three rurality categories
were compared using chi-square tests of independence. The
raw prevalence of each primary and secondary outcome was
estimated for each rurality group. Subsequently, logistic
regression models with clustered standard errors to account
for clustering of patients within facilities were used to esti-
mate the unadjusted odds ratio (OR) and adjusted odds
ratio (AOR) and 95% confidence intervals (CIs) of each pri-
mary and secondary outcome for patients living in large and
small rural areas relative to those living in urban areas.
Stata’s margins post-estimation command was used to esti-
mate the marginal probability and 95% CI of each outcome
from each regression model to illustrate the magnitude of
differences across categories of rurality.56 Marginal probabil-
ities represent the average estimated probability of each
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treatment outcome associated with each rurality category
after standardizing covariates across each rurality category.57

Iterative models were fit for each outcome: unadjusted,
adjusted for the facility-level rate of AUD and clustered at
the facility level, adding measured predisposing characteris-
tics, adding measured enabling characteristics, and a final
fully adjusted model adding measured need characteristics.
Because it accounted for all measured factors that may
account for differences in receipt of evidence-based AUD
treatment across rurality, the final fully adjusted model was
considered the primary model. However, given the complex-
ity of isolating the role of geographic factors in health care

outcomes and the possibility that certain clinical characteris-
tics mediate rather than confound associations,58 each model
may also be of individual interest; thus, both raw prevalence
and results from all models are presented. Models for
HEDIS initiation were run on the full sample of patients
with documented AUD (n¼ 299,455), models for HEDIS
engagement were run only among those in the full sample
who met initiation criteria (see criteria for HEDIS initiation
and secondary initiation measure), and models for AUD
medications were restricted to the subsample of patients
with diagnosed alcohol abuse or dependence (n¼ 294,630)
for whom medications are recommended.9 The same

Table 1. Predisposing, enabling, and need characteristics of a national sample of VA patients with documented alcohol use disorders in fiscal year 2012: overall
and compared across rurality.

Urban Large rural Small rural Total
n¼ 237,914 n¼ 21,299 n¼ 40,242 p-value n¼ 299,455

Predisposing characteristics
Race/ethnicity
Non-Hispanic White 150,023 (63.1) 16,967 (79.7) 34,059 (84.6) <.001 201,049 (67.1)
Non-Hispanic Black 71,052 (29.9) 3,581 (16.8) 4,871 (12.1) 79,505 (26.5)
Hispanic 16,838 (7.1) 751 (3.5) 1,312 (3.3) 18,901 (6.3)

Gender
Female 10,360 (4.4) 757 (3.6) 1,271 (3.2) <.001 12,388 (4.1)

Age
18–24 5,059 (2.1) 454 (2.1) 804 (2.0) <.001 6,317 (2.1)
25–34 23,953 (10.1) 1,796 (8.4) 3,489 (8.7) 29,238 (9.8)
35–49 42,332 (17.8) 3,450 (16.2) 6,176 (15.3) 51,958 (17.4)
50–64 128,844 (54.2) 11,535 (54.2) 21,752 (54.1) 162,131 (54.1)
�65 37,726 (15.9) 4,064 (19.1) 8,021 (19.9) 49,811 (16.6)

Enabling characteristics
Marital status
Married 70,499 (29.7) 7,998 (37.7) 15,176 (37.8) <.001 93,673 (31.4)
Never married 68,619 (28.9) 4,375 (20.6) 8,035 (20.0) 81,029 (27.2)
Divorced/separated 88,959 (37.5) 7,953 (37.5) 15,200 (37.9) 112,112 (37.6)
Widowed 8,999 (3.8) 889 (4.2) 1,725 (4.3) 11,613 (3.9)

VA eligibility status
Full VA coverage 61,263 (25.8) 5,935 (27.9) 11,718 (29.1) <.001 78,916 (26.4)
Service-connected 47,981 (20.2) 4,164 (19.6) 60,307 (20.1) 60,307 (20.1)
Non-service connected 127,176 (53.5) 11,090 (52.1) 20,197 (50.2) 158,463 (52.9)
Non-veteran or employee/volunteer 1,488 (0.6) 110 (0.5) 165 (0.4) 1,763 (0.4)

Need characteristics
Drug use disordera 67,043 (28.2) 4,282 (20.1) 7,175 (17.8) <.001 78,500 (26.2)
Tobacco use disorderb 87,416 (36.7) 8,681 (40.8) 16,692 (41.5) <.001 112,789 (37.7)
Alcohol-related medical conditionsc

Outpatient fractures 7,390 (3.1) 608 (2.9) 1,121 (2.8) <.001 9,119 (3.0)
Inpatient traumas 21,845 (9.2) 1,729 (8.1) 3,121 (8.0) <.001 26,805 (9.0)
Upper GI bleed 5,462 (2.3) 455 (2.1) 830 (2.1) .007 5,462 (2.3)
Pancreatitis 3,759 (1.6) 286 (1.3) 527 (1.3) <.001 4,572 (1.5)

Mental health conditionsd

Major depression 31,686 (13.3) 2,678 (12.6) 4,848 (12.0) <.001 39,212 (13.1)
Other mood disorders 82,385 (34.6) 7,176 (33.7) 13,499 (33.5) <.001 103,060 (34.4)
Serious mental illness 76,702 (32.2) 6,748 (31.7) 13,160 (32.7) .032 96,610 (32.3)

General comorbiditye

0 153,377 (64.5) 13,084 (61.4) 24,895 (61.9) 191,356 (63.9)
1–2 64,828 (27.2) 6,508 (30.6) 12,048 (29.9) <.001 83,384 (27.8)
3þ 19,709 (8.3) 1,707 (8.0) 3,299 (8.2) 24,715 (8.3)

Opioid abuse or dependence were determined using the following ICD-9 codes: ICD-9-CM 304.7–304.72 and 305.5–305.52, Other drug use or dependence:
304.3–304.32, 305.2–305.22, 304.1–304.12, 304.5–304.52, 305.3–305.32, and 305.4–305.42.

bTobacco abuse or dependence: ICD-9-CM 305.1.
cAlcohol related medical conditions were determined using the following ICD-9 codes: Fractures (800–829, 733.8, 905.0–905.5) Trauma (830–904, 910–959, 994.1,
994.7,994.8) Liver disease (570, 571.0–571.5, 571.9) Upper GI bleed (456.0–456.2, 530.7, 530.82, 531.0, 531.2, 531.4, 531.6, 532.0, 532.2, 532.4, 532.6, 533.0,
533.2, 533.4, 533.6, 534.0, 534.2, 534.4, 534.6, 578.0, 578.1, 578.9) Pancreatitis (577).

dMental health conditions were determined using the following ICD-9 codes: Major depression (296.2–3) Other mood disorders (311, 300.4, 309.0, 293.83, 296.9,
309.1, 301.12) Serious mental illness (295.0–9, 296.0–1, 296.4–6, 296.7, 309.81).

eGeneral Comorbidity Deyo Index Conditions were calculated using the following ICD-9 codes: MI (410–410.9; 412), congestive heart failure (428–428.9), periph-
eral vascular disease (443.9441–441.9785.4 V43.4 procedure 38.48), cerebrovascular disease (430–438), senile and presenile dementias� (290–290.9), chronic pul-
monary disease (490–496; 500–505; 506.4),rheumatologic disease (710.0; 710.1; 710.4; 714.0–714.2; 714.81; 725), peptic ulcer disease (531–534.9; 531.4–531.7;
532.4–532.7; 533.4–533.7; 534.4–534.7),mild liver disease including (571.2; 571.5; 571.6; 571.4–571.49), moderate or severe liver disease (572.2–572.8;
456.0–456.21), diabetes (250–250.3; 250.7), diabetes with chronic complications (250.4–250.6), hemiplegia or paraplegia (344.1; 342–342.9), renal disease
(582–582.9; 583–583.7; 585; 586; 588–588.9), malignancies (140–172.9;174–195.8; 200–208.9), metastatic solid tumor(196–199.1), AIDS and HIV (042–044.9).
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procedure was repeated for the three secondary outcomes.
Stata version 13 was used to conduct all analyses.59

Results

Among 299,455 VA patients with documented AUD
included in this study, 79.4% (n¼ 237,914) resided in urban
areas, 7.1% (n¼ 21,299) resided in large rural areas, and
13.4% (n¼ 40,242) resided in small rural areas.
Characteristics are described in Table 1. Patients were
largely non-Hispanic White, male, over age 50, unmarried,
and without full VA coverage. Mental health, tobacco, and
drug use disorders were common, as was having one or
more general medical comorbidities, as measured by the
Deyo index. Patients living in urban, large rural, and small
rural areas differed significantly in all predisposing, enabling,
and need-based characteristics examined (Table 1). Urban
areas appeared to have the highest proportion of persons
who were non-White, female, had drug use disorders, and
were under the age of 50. Large and small rural areas had a
greater proportion of married patients, and patients with full
VA coverage, tobacco use disorder, and one or more general
comorbidities.

HEDIS initiation and engagement—primary outcomes

Raw prevalence. Overall, 17.4% of patients with a docu-
mented AUD met the HEDIS AUD treatment initiation cri-
teria (Table 2). Of those who met initiation criteria, 27.1%
met engagement criteria. Among patients with an AUD
diagnosis in FY 2012, 5.1% of patients filled one or more
prescriptions for evidence-based AUD medications. A higher
proportion of patients living in urban areas met the criteria
for HEDIS initiation, HEDIS engagement, and receiving
AUD medications than those living in large or small rural
areas (Table 2).

Results of regression models. In all regression models, the
likelihood of receiving all primary outcomes was signifi-
cantly lower for patients living in large and small rural areas
than those living in urban areas (Table 3). In fully adjusted
models, those living in large and small rural areas each had

12% lower adjusted odds relative to patients living in urban
areas of HEDIS initiation, respectively. Among those who
met HEDIS initiation criteria, those living in large and small
rural areas each had 14% lower adjusted odds, respectively,
of meeting HEDIS engagement criteria, relative to those liv-
ing in urban areas. Among those with diagnosed AUD, the
adjusted odds of having filled one or more prescriptions for
AUD medications was 16% (AOR¼ 0.84, 95% CI¼
0.75–0.93) and 17% (AOR¼ 0.83, 95% CI¼ 0.73–0.94) lower
among patients living in large and small rural areas as com-
pared to those in urban areas. Unadjusted and fully adjusted
marginal probabilities and 95% CIs of receiving each pri-
mary AUD treatment outcome for patients living in urban,
large rural, and small rural areas are presented in Figure 1.

Secondary outcomes

Raw prevalence. Among those who met the criteria for 6-
month initiation (30.0% of all eligible patients), 78.7% met
the criteria for 30-day engagement, and 54.3% met the
criteria cfor a 3-month engagement (Table 2). A higher
proportion of patients living in urban areas met the criteria
for 6-month initiation and the two engagement measures
than those living in large or small rural areas (Table 2).

Results of regression models. In all regression models, the
likelihood of receiving all secondary outcomes was signifi-
cantly lower for patients living in small and large rural areas
relative to those living in urban areas (Table 3). In fully
adjusted models, patients living in large and small rural
areas had a 18% (AOR ¼ 0.82, 95% CI ¼ 0.76–0.88) and
22% (AOR ¼ 0.78, 95% CI ¼ 0.70–0.86) lower odds,
respectively, of meeting 6-month initiation criteria, com-
pared to patients living in urban areas. Among those who
met 6-month initiation criteria, patients living in large and
small rural areas had a 15% (AOR ¼ 0.85, 95% CI ¼
0.77–0.93) and 12% (AOR ¼ 0.88, 95% CI ¼ 0.79–0.99)
lower odds, respectively, of meeting 30-day engagement cri-
teria, relative to those living in urban areas. Finally, among
those who met secondary initiation criteria, patients living
in large and small rural areas each had 17% lower odds
(AOR ¼ 0.83, 95% CI ¼ 0.77–0.90 and 0.83, 0.76–0.91,

Table 2. Raw prevalence of primary and secondary alcohol use disorder (AUD) treatment outcomes among a national sample of VA patients with documented
AUD in fiscal year 2012 for patients living in urban, large rural, and small rural areas.

Urban Large rural Small rural Total
n (%) n (%) n (%) n (%)

Primary outcomes
HEDIS initiation� n¼ 237,914 n¼ 21,299 n¼ 40,242 n¼ 299,455
Any visit �14 days after index visit 43,342 (18.2) 3,115 (14.6) 5,708 (14.2) 52,165 (17.4)

HEDIS engagement� n¼ 43,342 n¼ 3,115 n¼ 5,708 n¼ 52,165
�2 additional AUD visits � 30 days of HEDIS initiation 12,004 (27.7) 745 (23.9) 1,365 (23.9) 14,114 (27.1)

AUD Medications� n¼ 234,082 n¼ 20,030 n¼ 36,603 n¼ 294,630
Filled � 1 prescription for disulfiram, acamprosate, naltrexone, topiramate 12,418 (5.3) 915 (4.4) 1,729 (4.4) 15,062 (5.1)

Secondary outcomes
6-month Initiation� n¼ 237,914 n¼ 21,299 n¼ 40,242 n¼ 299,455
Specialty addictions visit �180 days of diagnosis 75,520 (31.7) 5,224 (24.5) 9,211 (22.9) 89,955 (30.0)

30-day Engagement� n¼ 75,520 n¼ 5,224 n¼ 9,211 n¼ 89,955
�3 additional specialty addictions visits � 30 days of treatment 59,848 (79.2) 3,931 (75.2) 6,992 (75.9) 70,771 (78.7)

3-month Engagement� n¼ 75,520 n¼ 5,224 n¼ 9,211 n¼ 89,955
�2 Specialty addictions each month for first three months of treatment 41,760 (55.3) 2,577 (49.3) 4,549 (49.4) 46,886 (54.3)

�Alcohol-related care outcomes were measured among patients for whom care is recommended; initiation was measured among all patients with documented
AUD or AUD-related conditions; all engagement indicators were measured among those who met initiation criteria.
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respectively), of meeting 3-month engagement criteria, rela-
tive to those living in urban areas. Unadjusted and fully
adjusted marginal probabilities and 95% CIs of receiving
each secondary AUD treatment outcome are presented in
Figure 2.

Discussion

In this study of nearly 300,000 persons with AUD receiving
VA health care across the U.S., modest yet consistent rural-
urban differences in receipt of quality care for AUD were
identified. Specifically, patients living in small rural and
large rural areas, compared to those living in urban areas,
had lower odds of initiating and engaging in evidence-based
care for AUD, even after adjusting for factors likely to influ-
ence care receipt. Assessment of broader secondary out-
comes reflecting receipt of specialty addictions treatment
confirmed this pattern, albeit with higher overall rates of

initiation and engagement. While secondary outcomes are
not directly comparable to primary HEDIS measures due to
differing measures specification and criteria (e.g., different
denominators and follow-up periods), marginal probabilities
were considerably higher for these outcomes and reflected
wider rural-urban differences with regard to initiation and
receipt of AUD medications.

Prior studies have quantitatively documented rural-urban
differences in treatment for AUD18,31,33,35,36 and have quali-
tatively examined rural provider perspectives regarding
AUD care.25 The present study builds on the literature by
being the first to our knowledge to quantitatively examine
rural-urban differences in receipt of evidence-based care for
AUD among VA patients nationwide using nationally recog-
nized quality measures. Use of HEDIS national quality
measures facilitates comparisons across healthcare delivery
systems, whereas the secondary outcomes facilitate compari-
sons to other studies conducted within the VA.12,37 With

Table 3. Unadjusted and adjusted odds of receiving evidence-based alcohol-related care for patients living in large and small rural areas, relative to urban, in a
national sample of VA patients with documented AUD: primary and secondary outcomes.

Urban

Large rural Small rural

OR 95% CI p-value OR 95% CI p-value

Primary outcomes
HEDIS initiation (n¼ 52,165)a

Unadjusted 0.77 (0.72–0.82) <.001 0.74 (0.69–0.80) <.001
Adjusted for facility-level characteristics 0.78 (0.73–0.84) <.001 0.76 (0.71� 0.81) <.001
Adjusted for facility and predisposing 0.82 (0.77–0.86) <.001 0.81 (0.76–0.86) <.001
Adjusted for facility, predisposing, and enabling 0.85 (0.79–0.90) <.001 0.83 (0.78–0.88) <.001
Adjusted for facility, predisposing, enabling, and need 0.88 (0.83–0.93) <.001 0.88 (0.83–0.93) <.001

HEDIS engagement (n¼ 14,114)b

Unadjusted 0.82 (0.74–0.91) <.001 0.82 (0.73–0.92) <.001
Adjusted for facility-level characteristics 0.83 (0.75–0.92) <.001 0.83 (0.74–0.93) .001
Adjusted for facility and predisposing 0.84 (0.76–0.93) .001 0.84 (0.75–0.94) .003
Adjusted for facility, predisposing, and enabling 0.85 (0.77–0.94) .001 0.85 (0.76–0.95) .005
Adjusted for facility, predisposing, enabling, and need 0.86 (0.78–0.95) .003 0.86 (0.77–0.97) .013

AUD medications (n¼ 15,062)c

Unadjusted 0.82 (0.73–0.91) <.001 0.82 (0.71–0.94) .005
Adjusted for facility-level characteristics 0.83 (0.74–0.93) .001 0.83 (0.72–0.95) .009
Adjusted for facility and predisposing 0.83 (0.74–0.92) .001 0.82 (0.72–0.94) .004
Adjusted for facility, predisposing, and enabling 0.82 (0.73–0.91) <.001 0.81 (0.71–0.92) .001
Adjusted for facility, predisposing, enabling, and need 0.84 (0.75–0.93) .001 0.83 (0.73–0.94) .005

Secondary outcomes
6-month initiation (n¼ 89,995)d

Unadjusted 0.70 (0.65–0.75) <.001 0.64 (0.57–0.71) <.001
Adjusted for facility-level characteristics 0.71 (0.66–0.76) <.001 0.65 (0.58–0.72) <.001
Adjusted for facility and predisposing 0.77 (0.71–0.83) <.001 0.72 (0.66–0.79) <.001
Adjusted for facility, predisposing, and enabling 0.79 (0.73–0.85) <.001 0.74 (0.67–0.81) <.001
Adjusted for facility, predisposing, enabling, and need 0.82 (0.76–0.88) <.001 0.78 (0.70–0.86) <.001

30-day engagement (n¼ 70,771)e

Unadjusted 0.80 (0.72–0.88) <.001 0.83 (0.74–0.93) <.001
Adjusted for facility-level characteristics 0.82 (0.74–0.91) <.001 0.85 (0.75–0.95) .004
Adjusted for facility and predisposing 0.83 (0.76–0.92) <.001 0.86 (0.77- 0.97) <.001
Adjusted for facility, predisposing, and enabling 0.84 (0.76–0.93) .001 0.87 (0.77–0.98) .02
Adjusted for facility, predisposing, enabling, and need 0.85 (0.77–0.93) <.001 0.88 (0.79–0.99) .03

3-month engagement (n¼ 46,886)f

Unadjusted 0.79 (0.72–0.86) <.001 0.79 (0.72–0.87) <.001
Adjusted for facility-level characteristics 0.81 (0.74–0.88) <.001 0.81 (0.73–0.88) <.001
Adjusted for facility and predisposing 0.83 (0.76–0.90) <.001 0.83 (0.76–0.91) <.001
Adjusted for facility, predisposing, and enabling 0.84 (0.77–0.91) <.001 0.83 (0.76–0.91) <.001
Adjusted for facility, predisposing, enabling, and need 0.83 (0.77–0.90) <.001 0.83 (0.76–0.91) <.001

�Alcohol-related care outcomes were measured among patients for whom care is recommended; initiation was measured among all patients with documented
AUD or AUD-related conditions; all engagement indicators were measured among those who met initiation criteria.

aAny visit �14 days after index visit;
b�2 additional AUD visits �30 days of HEDIS initiation;
cFilled �1 prescription for disulfiram, acamprosate, naltrexone, topiramate;
dSpecialty addictions visit �180 days of diagnosis;
e�3 additional specialty addictions visits �30 days of treatment;
f�2 specialty addictions each month for first 3months of treatment.
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growing recognition of the integral role medications may
play in AUD treatment,10 a similar medication measure was
recently proposed to be included in HEDIS.60 This study
confirms recent evidence that receipt of AUD medications
in the VA is low, overall,48 and is consistent with prior stud-
ies in the VA indicating patients in more rural areas are less
likely to receive evidence-based medications for AUD than
those living in urban areas.34,35 This finding is concerning,
as these medications may be particularly helpful for patients

with AUD who reside in rural areas, where barriers to
addiction specialty care are common.24

Various factors—including commonly-held values in rural
communities,61 privacy concerns,19 and travel barriers62—may
contribute to rural disadvantage in access to evidence-based
care for AUD. Well-informed interventions that consider the
social context of patients with AUD, and their unique needs
and preferences, are also likely needed. In a recent study of pro-
vider perspectives on offering AUD-related care, rural PCPs
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Figure 1. Unadjusted and adjusted marginal probabilities and 95% CI of receiving primary measures of alcohol-related care (HEDIS initiation and engagement and
AUD medications) across rurality among VA patients with AUD.
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suggested improving training and support for prescribing AUD
medications as well as expanding resources in rural areas and
using electronic referral systems to enhance coordination with
specialty addictions care.25 Innovative modalities such as
improving the provision of evidence-based AUD medications24

and behavioral health interventions over the phone or via video
conference may be of immediate benefit to rural patients with
AUD who face barriers to in-person care.29 Increasing use of
phone and video conference within VA and other healthcare
systems in response to the novel Coronavirus (COVID-19) may
offer unique opportunities for evaluating remote interventions
for AUD.

Finally, findings underscore low rates of care for AUD,
overall, as has been documented in prior studies in the
VA.48,63 Compared to primary HEDIS measures, secondary
measures identified a greater proportion of patients with
AUD who initiated and engaged in care. The differences
observed between the primary HEDIS measures and second-
ary measures in this study highlight potential delays in treat-
ment initiation and engagement given that the secondary
measures allowed for a wider timeframe and did not require
a SUD service-free “clean” period, indicative of a new epi-
sode of care. Because HEDIS measures account for AUD-
related care delivered in all settings and secondary measures
are restricted to specialty care settings, these differences also
raise concerns about the limited provision of care for AUD
in primary care settings, and non-specialty set-
tings, generally.

Limitations

This study has several limitations. First, these data were
obtained from patients with AUD in FY 2012. Thus, find-
ings may not reflect the influence of recent policy changes
such as the Veterans Access, Choice, and Accountability Act
of 2014 (CHOICE), the Comprehensive Addiction and
Recovery Act of 2016 (CARA), the MISSION Act of 2019,
or ongoing VA efforts to increase access to medications via
academic detailing.64 Though these initiatives may have
changed patterns of care across rurality (e.g., CHOICE could
have expanded care options to patients outside of the VA,
while CARA could have improved resources available for
substance use treatment), little evidence supports that major
changes in access to AUD treatment have occurred since
2012 as studies evaluating the CHOICE Act document rela-
tively low rates of purchasing care outside the VA,65,66 and
more recent estimates from the VA suggest similar overall
rates of AUD treatment receipt.48 The role of the MISSION
Act in geographic differences in alcohol-related care should
be explored in future studies.

Additionally, measurement error may exist in the study
based on the use of VA administrative and clinical data,
which do not capture AUD-related care sought outside the
VA. The secondary measures used possibly captured con-
tinuous, rather than new, episodes of care. This may account
for differences in findings observed between primary and
secondary outcomes because secondary outcomes (unlike
HEDIS measures), did not require a 60-day SUD service-

free “clean” period. While two conceptual frameworks
guided the choice of covariates adjusted for, there may be
unmeasured confounding due to administrative data limita-
tions. Additionally, findings may not be generalizable to all
patients with AUD, as eligibility criteria for the parent study
limited the sample to VA patients with a documented non-
Hispanic Black, Hispanic, or non-Hispanic White race/ethni-
city; thus, results may not generalize to patients of other
racial/ethnic groups, such as those who identify as American
Indian/Alaska Native.

Conclusions

Findings from this large, national study indicate that rural-
urban differences in treatment are present across various
domains of alcohol-related care, with rural patients having
modestly lower rates of all measures. This study highlights a
need for improved access to evidence-based care for AUD
in more rural areas and supports conclusions of previous
studies that suggest a need for improved access to care
across rurality. Findings of the present study add to the
existing literature on rural-urban differences in specialty
addictions care and receipt of evidence-based medications
for AUD19,29,33,35,36 and build on this literature by assessing
multiple measures of quality care for AUD in a large,
national sample. Future research should examine trends in
care for AUD over time and in more recent cohorts as well
as examine the key mechanisms responsible for geographic
differences. Identifying specific system-, provider-, and
patient-level barriers to care could inform targeted health
system interventions.
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