
Effect of a Care Management Intervention on 12-Month
Drinking Outcomes Among Patients With
and Without DSM-IV Alcohol Dependence at Baseline
Emily C. Williams, PhD, MPH1,2, Jennifer F. Bobb, PhD3, Amy K. Lee, MPH3,
Evette J. Ludman, PhD3, Julie E. Richards, MPH2,3, Eric J. Hawkins, PhD1,4,5,
Joseph O. Merrill, MD, MPH6, Andrew J. Saxon, MD4,5,
Gwen T. Lapham, PhD, MPH, MSW2,3, Theresa E. Matson, MPH1,3,4,
Laura J. Chavez, PhD, MPH7, Ryan Caldeiro, MD3,8, Diane M. Greenberg, PhD9,
Daniel R. Kivlahan, PhD1,4,5, and Katharine A. Bradley, MD, MPH1,2,3,6

1Health Services Research & Development (HSR&D), Center of Innovation for Veteran-Centered Value-Driven Care, Veterans Affairs (VA) Puget
Sound Health Care System, Seattle, WA, USA; 2Department of Health Services, University of Washington, Seattle, USA; 3Kaiser Permanente
Washington Health Research Institute, Seattle, USA; 4Center of Excellence in Substance Abuse Treatment and Education (CESATE), VA Puget
Sound Health Care System, Seattle, USA; 5Department of Psychiatry and Behavioral Sciences, University of Washington, Seattle, USA; 6Department
of Medicine, University of Washington, Seattle, USA; 7Ohio State University, Columbus, USA; 8Kaiser Permanente Washington, Seattle, USA; 9VA
Puget Sound Healthcare System, Seattle, USA.

BACKGROUND: The CHOICE care management inter-
vention did not improve drinking relative to usual care
(UC) for patients with frequent heavy drinking at high risk
of alcohol use disorders. Patients with alcohol depen-
dence were hypothesized to benefit most. We conducted
preplanned secondary analyses to test whether the
CHOICE intervention improved drinking relative to UC
amongpatientswith andwithout baselineDSM-IValcohol
dependence.
METHODS: A total of 304 patients reporting frequent
heavy drinking from 3 VA primary care clinics were ran-
domized (stratified by DSM-IV alcohol dependence, sex,
and site) to UC or the patient-centered, nurse-delivered,
12-month CHOICE care management intervention. Pri-
mary outcomes included percent heavy drinking days
(%HDD) using 28-day timeline follow-back and a “good
drinking outcome” (GDO)abstaining or drinking below
recommended limits and no alcohol-related symptoms
on the Short Inventory of Problems at 12months. General-
ized estimating equation binomial regression models (clus-
tered on provider) with interaction terms between depen-
dence and intervention group were fit.
RESULTS: At baseline, 59% of intervention and UC pa-
tients had DSM-IV alcohol dependence. Mean drinking
outcomes improved for all subgroups. For participants
with dependence, 12-month outcomes did not differ for
intervention versus UCpatients (%HDD37% versus 38%,
p = 0.76 and GDO 16% versus 16%, p = 0.77). For partic-
ipantswithout dependence, %HDD did not differ between
intervention (41%) and UC (31%) patients (p = 0.12), but
the proportion with GDO was significantly higher among
UC participants (26% versus 13%, p = 0.046). Neither

outcome was significantly modified by dependence (inter-
action p values 0.19 for %HDD and 0.10 for GDO).
CONCLUSIONS: Among participants with frequent heavy
drinking, care management had no benefit relative to UC
for patients with dependence, but UCmay have had ben-
efits for those without dependence.
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INTRODUCTION

Alcohol use disorders (AUDs) are common and under-
treated.1, 2 Because the vast majority of patients with AUD
are not interested in or experience barriers to receiving spe-
cialty addiction treatment,2 experts have called for new treat-
ment models and expansion of services across treatment set-
tings, particularly in primary care.3–6

In response to these calls, several promising primary care–
based models of care management for AUD have been devel-
oped and tested in randomized controlled trials with mixed
results.7–10 One such care model was the nurse-delivered
Considering Healthier drinking Options in Collaborative carE
(CHOICE) intervention, designed to improve outcomes for
patients at high risk of AUD.10, 11 CHOICE offered patient-
centered chronic care management using motivational
interviewing, repeated brief counseling, and shared decision-
making over 12 months.10, 11 These intervention compo-
nents11 were developed based on care previously shown to
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be effective specifically for patients with Diagnostic and Sta-
tistical Manual of Mental Disorders, 4th edition (DSM-IV)
alcohol dependence.12

CHOICE was tested in a sample of patients at high risk for
AUD, and patients were recruited to and engaged in the
intervention regardless of the severity of their unhealthy alco-
hol use.11 The CHOICE model improved engagement with
alcohol-related care, including 4-fold increases in medication
use for alcohol dependence, but did not improve primary
drinking outcomes or related symptoms.10 Because CHOICE
was designed based on care shown to be effective among
persons with alcohol dependence, we hypothesized a priori
that patients with alcohol dependence would benefit most and
stratified randomization of trial participants based on DSM-IV
alcohol dependence. The present preplanned secondary anal-
ysis tested whether the CHOICE care management interven-
tion improved drinking relative to usual care for patients with
or without alcohol dependence at baseline.

METHODS

Study Description

The randomized controlled CHOICE trial compared usual
primary care with usual care plus an offer of nurse care
management (NCM CHOICE intervention) for primary care
patients at high risk of AUD. Participants provided informed
consent and then were randomized (1:1) to receive usual care
or usual care plus the NCM CHOICE intervention. Random-
ization was stratified on the presence of alcohol dependence at
baseline (defined based on DSM-IV criteria12, equivalent to
moderate-severe AUD based on DSM-5), as well as sex and
primary care site (n = 3) in permuted blocks of 6, 8, and 10,
using computer-generated random numbers.11 Treatment as-
signments were concealed and provided by a study coordina-
tor after completion of assessments during the baseline enroll-
ment visit. The CHOICE trial and the present secondary
analyses were approved by the Institutional Review Boards
of Veterans Affairs (VA) Puget SoundHealth Care System and
Kaiser Permanente Washington.

Participants

The full CHOICE trial recruitment protocol has been de-
tailed11 and summarized10 previously. The sample included
304 adult subjects, 275 (90%) of whom were male, from 3
primary care clinics associated with the VA Puget Sound
Health Care System. The VA routinely screens the majority
of primary care patients annually for unhealthy alcohol use13

using the Alcohol Use Disorders Identification Test Consump-
tion (AUDIT-C) questionnaire.14, 15 Patients were considered
high risk for AUD and thus eligible for enrollment if they had
documented AUDIT-C scores ≥ 4 (women) or ≥ 5 (men),
received care at a participating primary care clinic, were age
21–75 years, and reported frequent heavy drinking on a phone

screen (≥ 4 or ≥ 5 drinks per day for women and men, respec-
tively, two times per week or once per week if any prior
alcohol-related treatment). Participants were excluded from
the trial if they were a VA employee; if they had acute medical
or psychiatric instability, a behavioral warning flag in the
electronic health record (EHR), any documented alcohol-
related treatment in the past 90 days, cognitive impairment,
and current or planned pregnancy; or if they were receiving
end of life care, enrolled in another VA trial, excluded by their
primary care provider, or provided inadequate contact infor-
mation for follow-up. Eligibility was confirmed, and informed
consent was obtained at the in-person baseline visit.

Assessments

At the in-person baseline visit, participants completed self-
administered surveys and interviewer-administered ques-
tions.16 Participants were then re-assessed 3 and 12 months
after baseline over the phone by an independent survey team
that was blinded to group assignment. Primary outcomes were
measured at 12 months.10

Nurse Care Management CHOICE Intervention
and Usual Care Control

As described previously,11 the nurse care management (NCM)
CHOICE intervention was delivered by two registered nurses
and a nurse practitioner, supervised weekly by an interdisci-
plinary team. The intervention included an initial “engage-
ment” visit with the nurse, subsequent repeated brief motiva-
tional interventions, progress monitoring, and follow-up for
12 months. The frequency of visits with the nurse was based
on patient preferences, but we recommended follow-up every
1–2 weeks for 2 months and monthly thereafter, and next
appointments were scheduled at the end of each contact. The
number of visits received by CHOICE intervention partici-
pants ranged from 0 to 31 (mean 7 (SD 5.0), median 5).
Patients with dependence at baseline had 0–31 visits (mean
7.8 (SD 6.8), median 5.0); participants without dependence
had 0–23 visits (mean 6.9 (SD 5.8), median 5.0) (p = 0.39 for
test of mean difference across dependence status). The nurse
practitioner was available to prescribe and manage medica-
tions for AUD. Consistent with care management approaches
for chronic conditions, nurses employed motivational
interviewing and shared decision-making to help patients con-
sider their drinking goal (stop drinking, cut back, self-monitor,
or no change) and engage patients in care aligned with their
values and preferences. Care options included patient self-
monitoring and/or repeated biomarkers (gamma-glutamyl
transferase (GGT), carbohydrate deficient transferrin (CDT),
and mean scorpuscular volume (MCV)) with feedback, med-
ication (e.g., naltrexone), withdrawal management, and/or
referral to specialty treatment or self-help groups.
Usual care included usual primary care at the VA, which

includes annual behavioral health screening for unhealthy
alcohol use, depression, and posttraumatic stress disorder
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(PTSD); integrated primary care/mental health services; and
referral to specialty mental health and addiction clinics as
needed or desired.

Outcomes and Measures

Alcohol dependence was measured dichotomously (yes/no)
based on DSM-IV criteria from the Mini International Neuro-
psychiatric Interview (MINI) administered at baseline.17

Primary Outcomes. The primary outcomes were a measure
of percent heavy drinking days (%HDD) and a dichotomous
measure of a “good drinking outcome” (GDO) at 12-month
follow-up. Both measures relied on the 28-day timeline
follow-back interview (TLFB), a calendar-based, retrospec-
tive diary of alcohol consumption in the past 28 days.18, 19

Outcomes were selected to be relevant irrespective of
patients’ goals. Heavy drinking was defined as ≥ 4 or ≥ 5
drinks per day for women and men, respectively, and
assessed per potential (nonhospitalized) drinking day, and
%HDD was the proportion of heavy drinking days among
potential drinking days (maximum 28 days). “GDO” was
defined as abstaining or drinking below NIAAA-
recommended limits (no heavy drinking and ≤ 7 (women)
or ≤ 14 (men) drinks per week) in the past 28 days and
reporting no alcohol-related symptoms in the past 3 months
on the Short Inventory of Problems (SIP)a validated measure
of the occurrence and frequency of alcohol-related conse-
quences in which higher scores indicate greater
consequences.20

Secondary Outcomes. %HDD and GDO were also
measured at 3 months as secondary outcomes. Other
secondary outcomes, measured at 12 months, all defined a
priori, included secondary drinking outcomes, self-rated
health, healthcare utilization, and process measures of
alcohol-related care. Drinking outcomes included four
measures derived from the 28-day TLFB (heavy drinking,
percent days abstinent, abstinence, drinking below weekly
limits); SIP score,20 and three readiness rulers (reflecting
readiness to, importance of, and confidence in ability to
change)21, 22. We measured self-rated health with a vali-
dated single-item health-related quality of life measure
(SF-1),23 and healthcare utilization based on hospitaliza-
tions (any versus none), days hospitalized, and number of
mental health and integrated primary care mental health
visits. Process measures of care included four measures of
care engagement (all accessible to intervention and usual
care patients)—any receipt of FDA approved medications
to treat AUD (naltrexone, acamprosate, or disulfiram); any
medication use greater than 30 days; engagement in VA
specialty addictions treatment based on VA EHR data; and
patient-reported involvement in Alcoholics Anonymous. A
composite measure was also created to assess engagement
in any alcohol-related care.

OtherMeasures. Sociodemographic information included sex
and age obtained from the EHR and race/ethnicity, marital
status, education, and income reported at the in-person base-
line enrollment visit. Additional measures, also obtained in
person at enrollment, included mental health screening tests
for depression,24 general anxiety disorder,25 trauma, and
PTSD26; questions regarding help-seeking or receipt of alco-
hol treatment ever and in the year prior to enrollment; and the
MINI for DSM-IV panic disorder, and non-tobacco drug use
disorders (DUDs).17

Statistical Analysis

Participant characteristics were described in the total sample,
as well as in those with and without alcohol dependence at
baseline regardless of randomization assignment, and among
those with and without alcohol dependence further stratified
by randomization assignment.
For each group (those with and without alcohol dependence

further stratified by randomization assignment), summary sta-
tistics (e.g., means, rates, or proportions) of primary and
secondary outcomes were estimated using unadjusted gener-
alized estimating equations (GEE) regression models with
appropriate link function (e.g., logit for binary); robust
(sandwich) variance estimators were used to account for de-
pendency of outcomes from patients with the same primary
care provider, and 95% Wald confidence intervals were
constructed.
To assess the effect of the intervention on %HDD and GDO

outcomes for participants with and without alcohol depen-
dence at baseline, GEE binomial regression models with logit
link were fit for %HDD (modeled as the probability of each
nonhospitalized day in the past 28 days being a HDD due to
bimodal distribution of HDD10) and for the binary GDO. As
above, robust (sandwich) variance estimators were used to
account for dependency of outcomes from patients with the
same primary care provider. Two-sided Wald tests comparing
outcomes across groups were conducted by testing the rele-
vant contrast from GEE models that included main effects for
baseline dependence and randomization intervention group
and their interaction, and adjusted for sex, site, age, and
baseline %HDD. Effect modification was evaluated for pri-
mary outcomes by testing whether the interaction term dif-
fered from zero.
Secondary outcomes were modeled similarly, though linear

regression was used for continuous outcomes (e.g., readiness
to change), Poisson models (with log link) were used for count
data (e.g., utilization measures), and proportional odds models
(with logit link) were used to assess overall health (SF-1).
Additionally, unless otherwise specified, models adjusted for
the corresponding baseline measure of the outcome.
Missing outcome data (~ 15%; see supplemental tables in

Bradley et al.10) were addressed using multiple imputation
with chained equations using 30 imputations. This approach

Williams et al.: Nurse Care Management Across Dependence StatusJGIM



T
ab

le
1
B
as
el
in
e
C
ha

ra
ct
er
is
ti
cs

of
R
an

do
m
iz
ed

C
H
O
IC

E
St
ud

y
P
ar
ti
ci
pa

nt
s
A
cr
os
s
D
SM

-I
V

D
ep
en
de
nc
e
St
at
us

at
B
as
el
in
e:

O
ve
ra
ll
an

d
St
ra
ti
fi
ed

by
R
an

do
m
iz
at
io
n
G
ro
up

U
su
al

ca
re

(N
=
15
4)

In
te
rv
en
ti
on

(N
=
15
0)

T
ot
al

sa
m
pl
e
(N

=
30
4)

p
va
lu
e
co
m
pa

ri
ng

de
pe
nd

en
t
w
it
h

no
n-
de
pe
nd

en
t*

N
o
al
co
ho

l
de
pe
nd

en
ce

N
(%

)

A
lc
oh

ol
de
pe
nd

en
ce

N
(%

)

N
o
al
co
ho

l
de
pe
nd

en
ce

N
(%

)

A
lc
oh

ol
de
pe
nd

en
ce

N
(%

)

N
o
al
co
ho

l
de
pe
nd

en
ce

N
(%

)

A
lc
oh

ol
de
pe
nd

en
ce

N
(%

)

To
ta
l

63
(4
1)

91
(5
9)

61
(4
1)

89
(5
9)

12
4
(4
1)

18
0
(5
9)

1.
0

M
al
e

56
(8
9)

82
(9
0)

57
(9
3)

80
(9
0)

11
3
(9
1)

16
2
(9
0)

0.
84

A
ge
,
ye
ar
s

0.
00
1

21
–3
4

9
(1
4)

20
(2
2)

8
(1
3)

17
(1
9)

17
(1
4)

37
(2
1)

35
–4
9

13
(2
1)

21
(2
3)

13
(2
1)

18
(2
0)

26
(2
1)

39
(2
2)

50
–6
4

23
(3
7)

41
(4
5)

23
(3
8)

44
(4
9)

46
(3
7)

85
(4
7)

65
+

18
(2
9)

9
(1
0)

17
(2
8)

10
(1
1)

35
(2
8)

19
(1
1)

Pa
tie
nt
-r
ep
or
te
d
ra
ce

0.
22

N
at
iv
e
A
m
er
ic
an

3
(5
)

6
(6
)

7
(1
2)

9
(1
0)

10
(8
)

15
(8
)

A
si
an

2
(3
)

0
(0
)

0
(0
)

0
(0
)

2
(2
)

0
(0
)

N
at
iv
e
H
aw

ai
ia
n/
PI

0
(0
)

0
(0
)

3
(5
)

2
(2
)

3
(2
)

2
(1
)

B
la
ck

9
(1
4)

16
(1
8)

5
(8
)

9
(1
0)

14
(1
1)

25
(1
4)

W
hi
te

46
(7
3)

55
(6
0)

43
(7
1)

62
(7
0)

89
(7
2)

11
7
(6
5)

B
i/m

ul
ti-
ra
ci
al

2
(3
)

12
(1
3)

3
(5
)

5
(6
)

5
(4
)

17
(9
)

O
th
er

1
(2
)

2
(2
)

0
(0
)

2
(2
)

1
(1
)

4
(2
)

H
is
pa
ni
c

2
(3
)

9
(1
0)

5
(8
)

5
(6
)

7
(6
)

14
(8
)

0.
65

M
ar
ita
l
st
at
us

0.
53

D
iv
or
ce
d/
se
pa
ra
te
d

20
(3
2)

34
(3
7)

21
(3
4)

29
(3
3)

41
(3
3)

63
(3
5)

R
ef
us
ed
/u
nk
no
w
n

0
(0
)

0
(0
)

0
(0
)

1
(1
)

0
(0
)

1
(1
)

N
ev
er

m
ar
ri
ed

8
(1
3)

20
(2
2)

11
(1
8)

17
(1
9)

19
(1
5)

37
(2
1)

M
ar
ri
ed
/p
ar
tn
er
ed

31
(4
9)

36
(4
0)

29
(4
8)

40
(4
5)

60
(4
8)

76
(4
)

W
id
ow

ed
4
(6
)

1
(1
)

0
(0
)

2
(2
)

4
(3
)

3
(2
)

E
du
ca
tio

n
0.
18

L
es
s
th
an

or
so
m
e
hi
gh

sc
ho
ol

2
(3
)

4
(4
)

2
(3
)

4
(5
)

4
(3
)

8
(4
)

H
ig
h
sc
ho
ol

gr
ad

or
G
E
D

7
(1
1)

19
(2
1)

12
(2
0)

15
(1
7)

19
(1
5)

34
(1
9)

So
m
e
co
lle
ge
/te
ch

sc
ho
ol

39
(6
2)

54
(5
9)

26
(4
3)

51
(5
7)

65
(5
2)

10
5
(5
8)

C
ol
le
ge

or
po
st
gr
ad
ua
te

15
(2
4)

14
(1
5)

21
(3
4)

19
(2
1)

36
(2
9)

33
(1
8)

In
co
m
e

0.
14

<
$1
5,
00
0

10
(1
6)

16
(1
8)

5
(8
)

18
(2
0)

15
(1
2)

34
(1
9)

$1
5,
00
0–
29
,9
99

12
(1
9)

21
(2
3)

11
(1
8)

18
(2
0)

23
(1
9)

39
(2
2)

$3
0,
00
0–
59
,9
99

19
(3
0)

24
(2
6)

20
(3
3)

33
(3
7)

39
(3
2)

57
(3
2)

≥$
60
,0
00

21
(3
3)

30
(3
3)

24
(3
9)

20
(2
3)

45
(3
6)

50
(2
8)

R
ef
us
e/
un
kn
ow

n
1
(2
)

0
(0
)

1
(2
)

0
(0
)

2
(2
)

0
(0
)

C
ur
re
nt

sm
ok
in
g

24
(3
8)

50
(5
5)

19
(3
1)

41
(4
6)

43
(3
5)

91
(5
1)

0.
00
7

D
ep
re
ss
io
n
(P
H
Q
-9

≥
10
)

6
(1
0)

65
(7
1)

11
(1
8)

56
(6
3)

17
(1
4)

12
1
(6
7)

<
0.
00
01

PH
Q
-9

q9
:
SI

or
th
ou
gh
ts
of

hu
rt
in
g
se
lf
(a
ny

in
th
e
pa
st
2
w
ee
ks
)

<
0.
00
01

Y
es

2
(3
)

24
(2
6)

5
(8
)

19
(2
1)

7
(6
)

43
(2
4)

R
ef
us
ed

0
(0
)

0
(0
)

0
(0
)

1
(1
)

0
(0
)

1
(1
)

G
en
er
al
iz
ed

an
xi
et
y,
cu
rr
en
t

(G
A
D
-7

≥
10
)

4
(6
)

39
(4
3)

8
(1
3)

41
(4
6)

12
(1
0)

80
(4
4)

<
0.
00
01

PT
SD

,
pa
st
m
on
th

(D
SM

-I
V

PC
L
-C
)*

12
(1
9)

54
(5
9)

15
(2
5)

44
(4
9)

27
(2
2)

98
(5
4)

<
0.
00
01

M
is
si
ng

1
(2
)

0
(0
)

1
(2
)

2
(2
)

2
(2
)

2
(1
)

Pa
ni
c
di
so
rd
er
,
pa
st
ye
ar

(D
SM

-
IV

M
IN

I)
2
(3
)

11
(1
2)

1
(2
)

15
(1
7)

3
(2
)

26
(1
4)

0.
00
03

A
lc
oh
ol

us
e
di
so
rd
er
,
pa
st
ye
ar

(D
SM

-I
V

M
IN

I
22

(3
5)

91
(1
00
)

21
(3
4)

89
(1
00
)

43
(3
5)

18
0
(1
00
)

<
0.
00
01

D
ru
g
us
e
di
so
rd
er
,
pa
st
ye
ar

(D
SM

-I
V

M
IN

I)
8
(1
3)

20
(2
2)

3
(5
)

26
(2
9)

11
(9
)

46
(2
6)

0.
00
03

(c
on

ti
n
u
ed

on
n
ex

t
pa

ge
)

Williams et al.: Nurse Care Management Across Dependence Status JGIM



assumes data are missing at random. Sensitivity analyses were
conducted, repeating all primary analyses among complete
cases. All tests were 2-sided and significant at alpha level of
0.05, and all analyses were conducted using R statistical
software.

RESULTS

Among 304 patients consented and randomized, 150 were
randomized to the intervention. Fifty-nine percent (in both
intervention and usual care) met criteria for DSM-IV alcohol
dependence at baseline. In the overall sample, participants
with dependence were younger on average than those without
dependence, as well as more likely to report current smoking;
to screen positive for depression, suicidality, anxiety, and
PTSD; and to meet criteria for panic and drug use disorders,
and more likely to report treatment, self-help, or general help-
seeking for their alcohol use ever and in the year prior to
enrollment (Table 1). Similar trends were observed across
dependence status within the intervention and usual care
groups (Table 1).
Results of primary outcomes at 12 months are presented in

Table 2 stratified by baseline alcohol dependence status. For
participants with baseline alcohol dependence, no significant
differences were observed at 12months inmean%HDD or the
percentage of patients with a GDO (%HDD 37% intervention
versus 38% usual care, p = 0.76 and GDO 16% intervention
versus 16% usual care, p = 0.77). For participants without
dependence, %HDD did not differ (intervention (41%) versus
usual care (31%) (p = 0.12)), but the proportion with a GDO
was significantly higher among usual care participants (26%
versus 13%, p = 0.046), at 12 months. In both cases, the
interaction term was not statistically different from the null
(p values = 0.19 for %HDD and 0.10 for GDO). Findings for
%HDD and GDO at 3 months (also presented in Table 2) were
similar to those at 12 months for patients with and without
alcohol dependence at baseline.
Additional secondary outcomes are presented in

Table 3 for patients with and without baseline alco-
hol dependence. For those with dependence at base-
line, most secondary drinking outcomes did not differ
across intervention status at 12 months, though
the percent of patients with no heavy drinking days
was higher in the intervention than the usual care
group, mean self-reported health status (SF-1)
trended toward higher values among participants in
the intervention relative to those in usual care (p =
0.05), and the number of mental health visits was
lower for intervention than usual care participants
(Table 3). In contrast, for those without dependence
at baseline, the percent days abstinent, the proportion
of participants reporting abstinence from alcohol use,
and the p ropor t ion repor t ing dr ink ing be low
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recommended weekly limits at 12 months were all
significantly higher among participants randomized to
the usual care group than those randomized to receive
the intervention (Table 3).
The intervention was associated with increased alcohol-

related care for participants both with and without alcohol
dependence at baseline (Table 4). For both groups, a greater
proportion of participants randomized to receive the interven-
tion than those receiving usual care filled any prescription and
had medication use > 30 days over 12 months of follow-up.
And, for participants with dependence at baseline but not those
without, the intervention was associated with greater receipt of
any alcohol-related care over 12 months of follow-up
(Table 4).

DISCUSSION

Alcohol dependence was common among patients at high risk
for AUD who consented to participate in a trial of the
CHOICE care management intervention. Contrary to a priori
hypotheses, no significant effect modification of the interven-
tion by dependence status was observed for primary outcomes,
and patients with dependence did not appear to benefit from
the CHOICE intervention more than those without depen-
dence. In fact, patients without dependence were more likely
to have a good drinking outcome—drinking below recom-
mended limits without symptoms—if they were randomized
to usual care compared with those offered the intervention.
Findings that the intervention did not benefit those with

dependence were surprising given that participants random-
ized to the intervention had greater receipt of alcohol-related
care compared with those receiving usual care—specifically a
3-fold increase in AUDmedication use. This additional receipt
of care among intervention patients was expected to improve
drinking outcomes in this subgroup, but it did not. Because
CHOICE explicitly recruited patients for a study focused on
their drinking, and because about one-third of participants
without dependence and two-thirds of those with dependence
reported prior treatment and/or self-help participation, patients
who were ultimately recruited to the study may be a biased
sample of patients. Specifically, these patients might have had
more severe alcohol use and potentially more treatment-
resistant AUDs than general primary care patients with fre-
quent heavy drinking. Further, the majority of enrolled pa-
tients with dependence had mental health and/or substance use
comorbidity, which are associated with poorer response to
treatment; prior trials in which alcohol care management was
effective in VA patients excluded patients with other drug use
disorders.8, 27 In the main CHOICE trial, and among partici-
pants with dependence at baseline in the present study, the
intervention was associated with reduced mental health utili-
zation, potentially due to a substitution effect whereby patients
might have perceived NCM visits as counseling and might
therefore have foregone more specialized mental health ser-
vices. Untreated or insufficiently treated psychiatric comor-
bidities may contribute to the negative findings among pa-
tients with dependence. Further research is needed to identify
optimal primary care–based models for helping patients with

Table 2 Primary Outcomes at 12 Months and Secondary 3-Month Outcomes Stratified by Dependence Status

Outcomes Percent (95% CI)

Baselinea 3 monthsa 12 monthsa,c p value for usual
care vs CHOICE
interventionb

Usual
care

CHOICE
intervention

Usual
care

CHOICE
intervention

Usual
care

CHOICE
intervention

3
months

12
monthsc

Alcohol dependence at baseline
% heavy drinking daysd 61 (54–67) 65 (58–71) 44 (37–52) 51 (42–59) 38 (30–47) 37 (29–47) 0.46 0.76
% patients with good drinking
outcomee

0 0 1 (0–8) 4 (1–11) 16 (8–27) 16 (9–27) 0.37 0.77

No alcohol dependence at baseline

% heavy drinking daysd
61 (53–68) 57 (48–65) 46 (36–55) 41 (33–49) 30 (21–42) 41 (31–53) 0.45 0.12

% patients with good drinking
outcomee

0 0 12 (6–23) 4 (1–13) 26 (17–38) 13 (7–23) 0.047 0.046

CHOICE, Choosing Healthier drinking Options in primary CarE
aUnadjusted baseline, 3-month, and 12-month measures assessed in the past year, past 3 months, and past year, respectively; 95% confidence intervals
were calculated based on fitting unadjusted generalized estimating equation regression models clustered on the primary care provider
bAll analyses used generalized estimating equation regression models (clustered on the primary care provider) to compare intervention and usual care
at 3 months or 12 months, adjusted for the stratification variables (sex and site), baseline age, and baseline value of the outcome and including a
dependence × outcome interaction
cPrimary outcomes were assessed at 12 months
dFor percentage of heavy drinking days, binomial regression models with logit link were used to estimate odds ratios (ORs). The number of Bernoulli
trials was equal to the number of nonhospitalized days in the past 28 days, and the number of events was equal to the number of days of heavy drinking
or abstinence
eFor binary outcomes, binomial regression models with logit link were used to estimate odds ratios; good drinking outcome is abstinence or drinking
below National Institute on Alcohol Abuse and Alcoholism–recommended drinking limits without alcohol-related symptoms

Williams et al.: Nurse Care Management Across Dependence Status JGIM
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alcohol dependence reduce their drinking; it is possible these
patients need more intensive treatments and/or treatment
models that more comprehensively address psychiatric and
substance use comorbidity.
That patients without alcohol dependence reported better

drinking outcomes if they were randomized to usual care, com-
pared with those randomized to the intervention, was also unex-
pected. Among participants without alcohol dependence, greater
improvement in secondary drinking outcomes (largely reflecting
abstinence) among usual care than intervention participants helps
clarify these findings and may have important implications for
researchers and clinicians. Specifically, we consistently identified
improved drinking outcomes—including one primary outcome
and 3 secondary outcomes at 12 months (2 reflecting
abstinence)—in non-dependent patients who were not offered
the CHOICE intervention. These findings should be interpreted
with caution—the CHOICE study was not powered on second-
ary outcomes or subgroup analyses, no statistically significant
interaction was identified between intervention assignment and
baseline dependence, and results may be spurious given multiple
comparisons. It is also possible that these findings reflect differ-
ences in social desirability bias in participants without
dependence assigned to usual care relative to those assigned to
the intervention. Indeed, while measures of alcohol use de-
creased, neither patient-reported problems nor readiness to
change differed across intervention status at 12 months among

those without dependence at baseline. However, the consistency
of results across drinking outcomes suggests the possibility that
this unexpected finding may reflect true changes in drinking and
that, at a minimum, it may be important to consider how the
CHOICE interventionmight haveworsened outcomes compared
with usual care.
It is possible that the recruitment, enrollment, and assess-

ment protocols, combined with societal and medical norms
that patients who develop problems due to drinking must
abstain, together contributed to increased abstinence and good
drinking outcomes in non-dependent patients randomized to
usual care. Anecdotal reports from patients at their initial visit
with the CHOICE nurses indicated that the letter from provid-
er or the baseline assessment made them realize they needed to
make changes. Further, one patient who was approached for
telephone screening but declined called our study voice mail
about 3 months later and reported that the call upset him but
had prompted him to stop drinking and smoking and that he
felt great. Participants randomized to the intervention also told
CHOICE nurses that they were surprised they were allowed to
choose their drinking goals (e.g., to cut down versus abstain).
This suggests that patients assigned to usual care who were
activated by recruitment protocols might have assumed they
needed to stop drinking. Alternatively, they might have en-
countered primary care or mental health clinicians who ad-
vised them to abstain. Further, those that did not meet criteria

Table 4 Alcohol-Related Care Available to both Usual Care and CHOICE Intervention Patients Stratified by Dependence Status

Alcohol-related care Patients with alcohol-related care, percent (95% CI) p value for usual
care vs CHOICE
interventiondBaselinea 3 monthsb 12 monthsc

Usual
care

CHOICE
intervention

Usual
care

CHOICE
intervention

Usual
care

CHOICE
intervention

3
months

12
months

% (95%
CI)

% (95% CI) % (95%
CI)

% (95% CI) % (95%
CI)

% (95% CI) p value p value

Alcohol dependence at baseline
Any AUD medication use 3 (1–13) 1 (0–7) 8 (4–14) 19 (12–28) 13 (8–21) 45 (36–54) ** < 0.0001
AUD medication use > 30 days 1 (0–7) 1 (0–7) 4 (2–10) 12 (7–21) 11 (6–18) 35 (27–44) ** < 0.0001
VA addictions treatment 9 (5–16) 9 (5–18) 10 (5–18) 8 (3–14) 20 (13–29) 17 (11–26) 0.44 0.51
AA involvement – – – – 21 (12–33) 19 (12–29) NA 0.77
Any alcohol-related caree 12 (7–20) 10 5–19) 13 (8–21) 24 (16–33) 34 (24–16) 57 (48–67) 0.051 0.003

No alcohol dependence at baseline
Any AUD medication use 0 0 0 7 (3–15) 2 (0–11) 13 (7–23) ** 0.038
AUD medication use > 30 days 0 0 0 5 (2–14) 2 (0–11) 13 (7–23) ** 0.039
VA addictions treatment 5 (2–14) 3 (1–12) 2 (0–11) 3 (1–12) 6 (2–16) 7 (3–15) 0.049 0.87
AA involvement – – – – 11 (5–20) 4 (1–13) NA 0.20
Any alcohol-related caree 5 (2–14) 3 (1–12) 2 (0–11) 10 (5–20) 14 (8–24) 20 (11–32) 0.021 0.40

AA, Alcoholics Anonymous; AUD, alcohol use disorder; CHOICE, Choosing Healthier drinking Options in primary CarE; CI, confidence limits; GEE,
generalized estimating equations; NA, not available
aBaseline measures assessed in the past year; 95% CIs were calculated based on fitting unadjusted GEE regression models clustered on the provider
bThree-month measures evaluated the past 3 months; 95% CIs were calculated as at baseline
c12-month measures evaluated the past year; 95% CIs were calculated as at baseline
dGEE regression models, clustered on primary care provider, compared intervention and usual care patients at 3 months and 12 months, adjusted for
the stratification variables (sex, site, baseline age, and the baseline value of the outcome (see text)
eAny of the above types of alcohol-related care which were all accessible to both intervention and usual care patients
**Model produced unstable estimates due to small cell sizes
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for dependence might have been more able to abstain without
formal treatment than those who did.28, 29 These findings,
along with another ineffective care management intervention
that did not offer advice to abstain,9 and two effective care
management interventions that appeared to include explicit
advice to abstain,7, 8 suggest to us that clear medical advice
to abstain might be a critical ingredient in effective patient-
centered care primary care interventions targeting patients at
high risk for AUD. This should be tested in future interven-
tions among primary care patients at high risk for AUD with
and without alcohol dependence.
Findings should be viewed in light of several limitations.

First, drinking outcomes improved over time in all subgroups,
which may reflect regression to the mean, social desirability
bias, and/or assessment effects. Similarly, recall bias in self-
report data could be present and could differ based on group
assignment if the intervention, in which the nurse encouraged
self-monitoring and taught participants about standard drink
sizes, led to more accurate reporting. Second, although this
evaluation was planned a priori and assessed a priori targeted
primary outcomes, this study reflects a secondary analysis of
intervention effects across subgroups and was likely adequately
powered to detect only large effect modification. Third, we
conducted multiple comparisons, which may have resulted in
spurious findings; of the 32 outcomes assessed at 12months (18
among dependent and 18 among non-dependent participants),
approximately 1 in each group would be expected to be signif-
icant at the 0.05 level due to chance. Finally, several generaliz-
ability limitations should be noted. Because only 53% of
approached patients enrolled and consented to participate in a
trial focused on alcohol use, results may not be generalizable to
primary care patients at high risk for AUD, generally. Results
may also not generalize to women (Veteran or non-Veteran),
non-Veterans, and/or Veterans receiving primary care outside of
the VA.
Despite these limitations, this study provides suggestive

information regarding care models that could be tested for
patients with frequent heavy drinking who do and do not have
alcohol dependence. Though the intervention was specifically
designed to incorporate treatments previously shown to be
effective for patients with alcohol dependence,11 we found
no evidence that the effect of the intervention differed across
dependence status. Further, we found suggestive evidence
that, for patients without dependence, the intervention may
have reduced the likelihood of a good drinking outcome
12 months later. For those participants without dependence,
recruitment, enrollment, and assessment protocols may have
catalyzed greater change among usual care than intervention
participants. Future studies should test whether explicit med-
ical advice to abstain influences drinking outcomes among
patients with high-risk drinking, with and without moderate to
severe DSM-5 alcohol use disorders. Other elements of the
recruitment and assessment procedures used in this study may
also help catalyze change and could be tested in future trials.
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