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BACKGROUND: Unhealthy alcohol use has adverse ef-
fects on HIV treatment. Screening, brief intervention,
and referral to treatment (SBIRT) has some evidence of
efficacy but may not be sufficient for those with low moti-
vation or comorbid substance use.
OBJECTIVE: To examine the effectiveness of motivational
interviewing (MI) and emailed feedback (EF) among pri-
mary care HIV-positive patients, compared with treat-
ment as usual care (UC) only, which included SBIRT.
DESIGN: Randomized clinical trial.
PARTICIPANTS: Six hundred fourteen adult HIV-positive
patients in Kaiser Permanente Northern California who
reported prior-year unhealthy alcohol use.
INTERVENTION: Participants were randomized to either
three sessions of MI (one in person and two by phone),
information regarding alcohol risks via EF through a pa-
tient portal, or UC alone. MI and EF participants who
reported unhealthy alcohol use at 6 months were offered
additional MI and EF treatment, respectively.
MAIN MEASURES: Participant-reported unhealthy alco-
hol use (defined as ≥ 4/≥ 5 drinks per day for women/
men), alcohol problems at 12 months, based on blinded
telephone interviews. Secondary outcomes included drug
use and antiretroviral (ART) adherence.
KEY RESULTS: At 12 months, there were no overall
group differences, but in all three arms, there were de-
clines in unhealthy alcohol use and alcohol-related prob-
lems (p < 0.001). Participants reporting low motivation to
reduce drinking at baseline were less likely to report un-
healthy alcohol use if they received MI vs. EF and UC (p =
0.013). At 6 months, reported illegal drug use/misuse of
prescription drugs other thanmarijuana was lower in the
MI arm than EF or UC (p = 0.012). There were no differ-
ences in ART adherence between groups.
CONCLUSIONS: In a randomized trial of HIV-positive pa-
tients using two behavioral interventions compared with

SBIRT alone, participants in all three conditions reduced
unhealthy alcohol use. MI may provide added benefit for
patients with low motivation or who report illegal drug
use/misuse of prescription drugs.
TRIAL REGISTRATION: NCT01671501 (ClinicalTrials.
gov)

KEYWORDS:HIV; alcohol; primary care; motivational interviewing; digital

health; adaptive intervention; SBIRT.
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INTRODUCTION

Reducing unhealthy alcohol use is a priority in primary care,
especially for patients with HIV and other serious conditions.
Prior studies have identified high rates of co-occurrence of HIV
and unhealthy alcohol use, which puts individuals at risk for
health problems.1–3 Drinking can compromise antiretroviral ther-
apy (ART)4, 5 and retention in care,6 and increase rates of
depression,7 HIV transmission risk behaviors,8 and mortality.9

Integrating brief interventions into primary care settings has been
a major focus in health care, including efforts to deliver alcohol
screening, brief intervention, and referral to treatment (SBIRT) at
Kaiser Permanente Northern California (KPNC).10 SBIRT can
be effective in reducing unhealthy alcohol use.11 However, pa-
tients with HIV, who often report other substance use in addition
to alcohol,12 may require more extensive interventions.13 To
address this gap, the Health and Motivation Study compared
usual care with two promising interventions to reduce unhealthy
alcohol use and comorbid drug use, provided as a supplement to
systematic SBIRT, within a large HIV primary care clinic.
Motivational interviewing (MI) has been applied to many

behavioral health problems, but most extensively tested for
alcohol and drug use.14, 15 Emailed feedback (EF) using
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secure messaging (between patient and physician) is based on
research on computerized interventions including brief feed-
back regarding substance use risks.16, 17 EF has been used in
prior research to deliver interventions to improve hyperten-
sion18 and depression.19 In this study, we examined the effi-
cacy of MI and EF in the context of HIV-positive patient care.
In this randomized trial, we hypothesized that both MI and

EF would have a better effect on the main study outcomes of
unhealthy alcohol use and alcohol-related problems relative to
SBIRT alone, but that MI might be most effective due to its
greater intensity and active components that enhance motiva-
tion.20 We anticipated a similar pattern of group effects on
secondary outcomes of drug use, ART adherence, and HIV
viral control. We also examined alcohol outcomes among non-
alcohol-dependent enrollees, who have a greater likelihood of
benefitting from brief interventions21, 22, and among those
who reported low motivation to reduce drinking at baseline.

MATERIALS AND METHODS

Study Design and Setting

The study was a randomized clinical trial, in which partici-
pants were assigned to MI, EF, or UC (1:1:1 allocation ratio).
KPNC is a private non-profit integrated health system of 4
million members, covering over 40% of the region’s insured
population. Study participants were adults age 18 and older in
the San Francisco KPNC Medical Center HIV Primary Care
Clinic. The clinic provides treatment to about 3000 HIV-
positive patients, following an HIV specialty model, with
support provided by staff including nurses and clinical phar-
macists. KPNC members have addiction treatment coverage
and can access addiction clinics directly.23

Participants

Study inclusion criteria were based on self-report of any un-
healthy alcohol use in the prior year. Because HIV-positive
patients frequently are prescribed medications that can have
adverse interactions with alcohol24 and may be more sensitive
to alcohol effects,25 for eligibility we conservatively defined
unhealthy alcohol use as any days consuming ≥ 3 drinks in a
day for women and ≥ 4 drinks in a day for men in the prior
12 months. We examined drinking outcomes at this level as well
as the level typically used for the general population (i.e., ≥ 4
drinks in a day for women and ≥ 5 drinks in a day for men).26

The only exclusion criterion was a recommendation from pro-
viders that a patient not be recruited due to medical or psychiatric
acuity (which occurred 33 times). Details regarding the baseline
sample have been published previously.27

Measures

Participant Interviews. Demographic data were obtained
from participants at baseline. Alcohol and drug use questions

included substance type (alcohol, cannabis, cocaine,
amphetamines, hallucinogens, inhalants, sedatives other than
as prescribed, opioids other than as prescribed, heroin or
methadone, tobacco, and other) and drinking levels. For each
substance, participants were asked the number of days of use
in the past 30 days. The Addiction Severity Index28 was used
to measure alcohol-related problems. The alcohol importance
ruler and confidence ruler are 10-point scales asking partici-
pants to rate how important it is to cut down or stop drinking,
ranging from 1 (not at all important) to 10 (extremely impor-
tant), and how confident they are that they could cut down or
stop if they wanted to.29 Similar to prior studies, we catego-
rized responses to examine subgroups of participants based on
importance level (1–3, low importance; 4–6, medium impor-
tance; and 7+, high importance).30, 31

At each time point, participants were asked to report wheth-
er they were currently taking ART medication (yes/no); and
BWhat is your best guess about how much of your prescribed
HIV medications you have taken in the last month?^ (dichot-
omized to ≥ 90% vs. < 90%). Self-report ART adherence has
been validated against other methods such as medication
refills.32 Using this self-report adherence question allowed us
to simultaneously measure alcohol use and adherence at the
same point in time.

EHR Data. Screening for unhealthy alcohol use and brief
intervention by providers is recorded in the EHR. Specialty
addiction treatment initiation was examined using records of
visits between enrollment and 12-month interview. HIV viral
control was measured using data from the KPNCHIVregistry.
The registry is populated through electronic monitoring of
inpatient, outpatient, and laboratory testing databases. We
examined differences in HIV RNA levels using lab values
closest to the dates of enrollment, 6-month and 12-month
follow-up (either before or after these time points).

Procedures

Recruitment. Study procedures were approved by the
University of California, San Francisco (UCSF) and KPNC
Institutional Review Boards. Potential participants were iden-
tified via clinic patient lists, with HIV status confirmed
through the HIV Registry. The clinic director sent a letter
describing the study to all clinic patients and included a phone
number to call if they wished not to be recruited. Participants
were recruited by phone between April 25, 2013 and May 29,
2015. Research assistants telephoned all patients who did not
opt out, screened them for eligibility using the alcohol use
inclusion criterion, and invited eligible patients to complete a
baseline interview in person at the clinic.

Enrollment.At the in-person baseline appointment, a research
assistant obtained written informed consent. Enrolled

2055Satre et al.: Alcohol Interventions in HIV Primary CareJGIM



participants used laptop computers to complete the baseline
questionnaire. Participants were stratified based on alcohol
dependence risk score.33 Standard randomization procedures
for intervention studies were followed.34 An assistant with no
other study involvement used a computerized randomization
tool to generate assignments and placed them into sealed
security envelopes given to the enrolling research assistant,
who opened them in sequence.

Treatment Conditions. All participants received routine HIV
primary care services as part of usual care (UC). Annual
screening for unhealthy drinking based on NIH-
recommended thresholds (any days of consuming ≥ 4/≥ 5
drinks in the prior 3 months for women/men respectively)
was integrated into usual care in KPNC following the SBIRT
model10 prior to the time that trial recruitment began
(June 2013). Questions were asked by medical assistants
following automated prompts and results were recorded in
the EHR. Physicians advised those who screened positive to
reduce or quit drinking and referred those with significant
alcohol-related problems to KPNC specialty addiction ser-
vices. UC did not include screening or intervention for drug
use.
The MI intervention consisted of one 45-min in-person

session at the clinic followed by two 20-min telephone ses-
sions, similar to prior MI alcohol studies.35, 36 Treatment
guidelines were based on motivational interviewing.37 MI is
a short-term, directive, patient-centered style of counseling to
help explore and resolve ambivalence. The research clinician
encouraged participants to minimize unhealthy alcohol use,
cannabis (if participants reported problems associated with
use), illegal drugs, and misuse of prescription drugs. The
intervention incorporated information about substance use
risks for people with HIV (e.g., the potential for alcohol and
drug use to interfere with ART adherence) (Table 1). MI
sessions were delivered within 6 weeks of enrollment.
The EF intervention consisted of an email sent by the

research clinician via the secure messaging function of
KPNC’s patient portal. Content included information about
risks associated with exceeding light-to-moderate drinking, as
well as risks of drug use. EF messages were personalized to
include feedback about each participant’s baseline drinking
and other substance use, and recommendations for further
action (e.g., direction to online resources38 and KPNC
addiction treatment) (Table 2). Each email encouraged partic-
ipants to respond if they had questions.
The study clinician delivering the MI and EF intervention

was a licensed clinical psychologist (author A.L.) experienced
in substance use counseling. The study clinician received
15 hours of instruction and supervised practice of three train-
ing patients in MI and EF procedures (with author D.D.S.), as
in prior trials.39

This trial examined MI and EF interventions in an adaptive
format (in which treatment is intensified for non-

Table 1 Motivational Interviewing (MI) Intervention for Primary
Care Patients with HIV and Unhealthy Alcohol Use

Format
45-min in-person session, as soon as possible after study enrollment.
20-min phone Bbooster^ session, approximately 10 days after

in-person MI session.
20-min phone Bbooster^ session, approximately 14 days after initial

booster.
Motivational interviewing approach
Evocative, exploring patient’s own reasons for change; empathic and

nonjudgmental.
Collaborative, meeting patients at their current level of

motivation/phase of change.
Directive, gently guiding the patient in discussion of alcohol use.

Adaptations for HIV-positive patients
Open-ended questions to evoke patients’ goals and values, particularly

related to HIV care, ART adherence, and overall health.
Reflective listening, strategically emphasizing Bchange talk^ such as

patient-generated reasons to decrease drinking and other drug use.
Summarizing, e.g., reviewing pros and cons of patient’s current

drinking and drug use patterns.
Developing discrepancy between goals/values and current behaviors,

especially potential discrepancies between current use patterns and goals
such as improved energy and functioning.
Rolling with resistance, acknowledging positive aspects of drinking,

such as use of alcohol in social situations and to reduce stress.
Supporting self-efficacy, noting patient’s efforts and successes such as

self-care, routine primary care visits, and antiretroviral medication
adherence.
Offering information about alcohol use and HIV, e.g., impact on

medical symptoms and ART adherence in an MI-consistent manner (ask
what patient already knows, ask permission to give additional
information, tell brief information, and ask for patient’s thoughts/feelings
in response to this new information).
Comorbid drug use and related problems explored as needed, using MI

strategies.

Table 2 Emailed Feedback (EF) Intervention for Primary Care
Patients with HIV and Unhealthy Alcohol Use

Format
Secure email delivered via Kaiser Permanente (KP)’s patient portal.

Emailed feedback approach
Educational, providing information about low-risk drinking cutoffs,

describing risks associated with exceeding those cutoffs, and including a
link to NIAAA’s Tips for Cutting Down on Drinking.
Personalized, with content based on patient demographics (age, sex),

self-reported patterns of alcohol use and alcohol-related problems, and
self-rated importance and confidence to make a change. Comorbid drug
use identified as presenting additional risks to health.
Directive, containing a clear recommendation to limit use of alcohol

and other substances, to cut back or quit (if participant exceeded
low-risk limits), or utilize self-help and/or KP specialty services (if
participant reported substance-related problems).
Adaptations for HIV-positive patients
In addition to general information about risks associated with drinking,

all EF messages contained the following statement:
Limiting one’s drinking is especially important for people who have a
chronic health condition such as HIV, because alcohol:

•Increases the risk for antiretroviral medication side effects
•Decreases the effectiveness of some medications
•Can lead to missed medication doses, which increases the risk of

disease progression and drug-resistance
•Increases the risk of using other drugs, and combining substances

that can be harmful when taken together
In recognition of the special risks for HIV-positive patients, participants

were advised to limit their drinking to a relatively conservative limit of
no more than 1–2 drinks per day.

2056 Satre et al.: Alcohol Interventions in HIV Primary Care JGIM

responders).40–42 Participants who reported unhealthy alcohol
use in the 30 days prior to the 6-month interview were offered
two additional 20-min MI telephone sessions (MI arm) or
were sent an additional message regarding alcohol use risks
(EF arm). However, we also examined 6-month outcomes to
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determine the effects of the initial treatment dose ofMI and EF
relative to UC alone.
MI fidelity monitoring was conducted using the MI Treat-

ment Integrity code (MITI 3.1).43 A sub-sample of 32 MI
sessions (15% of participants) was coded by an experienced
MI trainer (author D.D.S.), using 20-min recorded segments.
EF fidelity monitoring included periodic review by D.D.S. of
message content for consistency.

Follow-up Interviews. Research assistants blinded to
treatment condition contacted participants by telephone 6
and 12 months after enrollment for a 30-min interview. Patient
reporting via telephone follow-up has been reliable in sub-
stance use studies.44 Participants received $50 gift cards for
the baseline and 6-month interviews and $100 for the 12-
month interview. Twelve-month follow-up interviews were
completed by July 1, 2016.

Analyses

We examined comparability of the MI, EF, and UC groups on
demographics, substance use, and readiness to change drink-
ing, using one-way ANOVA to compare means across three
groups and Pearson’s chi-square test at baseline.We calculated
MITI subscale means to determine results of MI fidelity mon-
itoring. Participants’ receipt of provider-delivered alcohol
screening, brief intervention, and KPNC addiction treatment
initiation between enrollment and 12-month follow-up were
examined by study arm using the chi-square test.
We used one-way ANOVA to compare means across three

groups and Pearson’s chi-square to examine treatment group
differences at baseline and 6 and 12 months. We also exam-
ined alcohol use outcomes among participants who did not
meet criteria for alcohol dependence at baseline and among
those who reported low motivation to reduce drinking (impor-
tance scale) using the Kruskall-Wallace test, because of non-
normal distribution of Likert scale responses. We calculated
effect sizes using Cohen’s h for proportions in the full sample.
To examine changes over time in alcohol use and alcohol-

related problems, we employed generalized estimating equa-
tion methods45 using PROC GENMOD in SAS (Version 9.3,
Cary, NC) to account for within-individual correlation be-
tween repeated observations, using robust standard errors
and an exchangeable working correlation structure. We esti-
mated that with three repeated measures, power to detect a
difference of 8% or more in predicted probability of unhealthy
alcohol use between groups would have power of 0.82 with a
minimum sample of 177 per group.45 Analyses were conduct-
ed using SAS Version 9.3 and Stata 12.46

RESULTS

We initiated telephone contact with 2876 patients and spoke
directly with 1571 (54.7%). Among the patients spoken with

and screened, 775 (49.3%) met inclusion criteria and of these,
614 (79.2%) enrolled. Of the 614 participants, 582 (94.8%)
completed the 6-month follow-up and 583 (95.0%) completed
the 12-month follow-up (Fig. 1). Participants at baseline
ranged in age from 21 to 74, with a mean of 49.4 (standard
deviation (SD) = 11.0); 595 (96.9%) were male; 385 (62.7%)
were non-Hispanic White, 56 (9.1%) were non-Hispanic
Black, 86 (14.0%) were Hispanic, 27 (4.4%) were other, and
60 (9.8%) unknown race/ethnicity. Four hundred forty-five
(72.4%) were employed, 360 (60.8%) reported income
> $50,000, and 269 (43.8%) were married/partnered. There
were no significant baseline differences between groups on
demographic or HIV measures, alcohol, and other substance
use measures (Table 3).
EHR data indicated that between enrollment and 12-month

follow-up, SBIRT clinic-based screening for unhealthy alco-
hol use was completed for 72.1% of MI (137/190), 69.2% of
EF (135/195), and 73.4% of UC (146/199) participants. Using
data from the first recorded screening after enrollment, posi-
tive screens were recorded for 18.3% of MI (25/137), 21.5%
of EF (29/135), and 25.3% of UC (37/146) participants.
Among those screening positive, physician-delivered brief
interventions were provided for 52.0% of MI (13/25), 79.3%
of EF (23/29), and 70.3% of UC (26/37) participants. Rates of
addiction treatment initiation among participants who com-
pleted the 12-month interview were 3.2% for MI (6/190),
4.1% for EF (8/195), and 3.5% for UC (7/199) (not shown).
To measure MI fidelity, mean MITI scores were obtained

for evocation (4.4; SD = 0.58), collaboration (4.9; SD = 0.29),
autonomy/support (5.0; SD = 0.00), direction (4.7; SD = 0.49)
and empathy (5.0; SD = 0.00), reflection to question ratio (2.8;
SD = 1.40), percent open-ended questions (89.7; SD = 15.6),
percent complex reflections (59.8; SD = 14.8), and percent MI
adherent (100%). These scores were above competence level
on each dimension and were indicative of high MI fidelity.
Fidelity monitoring in the EF arm did not involve scoring, but
messages were reviewed periodically to maintain consistency.
There were no significant differences between study arms at

12 months in report of any prior 30-day unhealthy alcohol use
at the ≥ 4/≥ 5 level (45 [23.8%] in MI, 49 [25.1%] in EF, and
54 [27.1%] in usual care, p = 0.75, Table 4). Outcomes were
similar at the ≥ 3/≥ 4 level (not shown). Within each arm, the
decreasing linear trend was significant for unhealthy alcohol
use at the ≥ 4/≥ 5 level (p < 0.001 for all three arms) and for
alcohol-related problems (p < 0.001 for all three arms). Other
drug use (any substance use other than marijuana and/or
misuse of prescription drugs) was significantly different at
6 months (25 [12.4%] in MI, 45 [22.1%] in EF, and 48
[23.0%] in UC, p = 0.012) but not at 12 months (31 [15.4%]
in MI, 46 [22.6%] in EF, and 44 [21.1%] in UC, p = 0.16).
Among individuals reporting low importance of alcohol use
reduction at baseline, there were significant differences of
unhealthy alcohol use at the ≥ 4/≥ 5 level at 12 months (10
of 118 [8.9%] in MI, 17 of 104 [16.8%] in EF, and 25 of 112
[23.6%] in usual care, p = 0.013). On measures of ART



Figure 1 Recruitment, assignment to treatment conditions, and follow-up of participants in the Health and Motivation Study.

Table 3 Baseline Cohort Characteristics of Participants by Intervention Treatment Arm (N = 614)

Characteristic Usual care
(n = 209)

Emailed feedback
(n = 204)

Motivational interviewing
(n = 201)

χ2 p/ANOVA

Mean age (SD), years 49.9 (10.9) 49.0 (11.4) 49.2 (10.7) 0.65
Men, no. (%) 205 (98.1) 197 (96.6) 193 (96.0) 0.46
Race/ethnicity, no. (%) 0.68
Non-Hispanic White 130 (62.2) 132 (64.7) 123 (61.2)
Non-Hispanic Black 18 (8.6) 18 (8.8) 20 (10.0)
Hispanic 27 (12.9) 24 (11.8) 35 (17.4)
Other 9 (4.3) 9 (4.4) 9 (4.5)
Unknown 25 (12.0) 21 (10.3) 14 (7.0)

Education, no. (%) 0.90
≤ High school 56 (26.8) 51 (25.0) 49 (24.4)
Some college/college degree 104 (49.8) 107 (52.5) 110 (54.7)
Graduate school 49 (23.4) 46 (22.6) 42 (20.9)

Employed, no. (%) 144 (68.9) 148 (72.6) 153 (76.1) 0.26
Income > $50,000, no. (%) 122 (60.1) 115 (58.4) 123 (64.1) 0.50
Married/partnered, no. (%) 90 (43.1) 84 (41.2) 95 (47.3) 0.45
Years known HIV+, mean (SD) 14.9 (8.6) 14.2 (9.5) 13.8 (8.6) 0.45
HIV exposure risk factor, no. (%) 0.49
Men who have sex with men 154 (73.7) 145 (71.1) 150 (74.6)
Injection drug use 14 (6.7) 12 (5.9) 13 (6.5)
Heterosexual/other 5 (2.4) 10 (4.9) 12 (6.0)
Unknown 36 (17.2) 37 (18.1) 26 (12.9)

Any current tobacco use, no. (%) 47 (22.5) 56 (27.5) 47 (23.4) 0.46
High alcohol problem risk, no. (%) 118 (56.5) 87 (57.4) 116 (57.7) 0.97
DSM-IV alcohol dependent, no. (%) 54 (25.8) 50 (24.5) 47 (23.4) 0.85
Importance to reduce/stop drinking, mean (SD) 4.0 (3.1) 4.1(3.1) 3.7 (2.9) 0.29
Confidence to reduce/stop drinking, mean (SD) 7.6 (2.6) 7.4 (2.8) 7.5 (2.6) 0.77

SD, standard deviation. High alcohol problem risk is based on the two-item measure used for stratification.33 Importance and confidence were rated on
a scale from 1 to 10, indicating low to high importance/confidence. Twenty-two participants did not answer the income question; percentages shown are
among those who answered the question: (122/203= 60.1%, 115/197= 58.4%, 123/192 = 64.1%)
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Table 4 Intervention Group Differences in Alcohol and Other Substance Use During Past 30 Days, ARTAdherence and HIV Viral Suppression
at Baseline, 6 and 12 Months. (N = 614 at baseline)

Measure Usual care
(n = 209)

Emailed
feedback (n = 204)

Motivational
interviewing (n = 201)

χ2 p/ANOVA

Any drinking days of ≥ 4/≥ 5 drinks, no. (%)
Baseline 104 (49.8) 91 (44.6) 101 (50.3) 0.45
6 months 45 (22.4) 45 (23.1) 46 (24.7) 0.86
12 monthsa 54 (27.1) 49 (25.1) 45 (23.8) 0.75

Number of drinking days of ≥ 4/≥ 5 drinks, mean (SD)
Baseline 3.5 (6.6) 2.2 (4.3) 3.4 (6.6) 0.06
6 months 1.2 (3.5) 1.1 (3.2) 1.5 (4.2) 0.58
12 months 1.4 (3.9) 1.3 (3.5) 1.6 (4.6) 0.80

Addiction Severity Index alcohol score (SD)
Baseline 0.21 (0.15) 0.19 (0.13) 0.21 (0.15) 0.35
6 months 0.17 (0.12) 0.16 (0.12) 0.17 (0.15) 0.71
12 months 0.15 (0.11) 0.14 (0.10) 0.15 (0.12) 0.68

Any marijuana use, no. (%)
Baseline 106 (50.7) 101 (49.5) 99 (49.3) 0.95
6 months 83 (41.3) 83 (42.6) 75 (40.3) 0.91
12 months 88 (44.2) 84 (43.1) 81 (42.9) 0.96

Any other drug use, no. (%)
Baseline 59 (28.2) 57 (27.9) 52 (25.9) 0.84
6 months*b 48 (23.0) 45 (22.1) 25 (12.4) 0.01
12 monthsc 44 (21.1) 46 (22.6) 31 (15.4) 0.16

Currently taking ART, no. (%)
Baseline 204 (97.6) 196 (96.1) 195 (97.0) 0.66
6 months 198 (98.5) 190 (97.4) 181 (97.3) 0.68
12 months 195 (98.0) 189 (96.9) 187 (98.4) 0.59

≥ 90% Adherence to ART past 30 days, self-report, no. (%)
Baseline 176 (86.3) 172 (87.8) 167 (85.6) 0.98
6 months 174 (89.7) 167 (90.8) 166 (92.7) 0.59
12 months 173 (91.5) 168 (92.3) 174 (94.0) 0.61

HIV RNA< 75 mL, no. (%)
Baseline 197 (94.7) 185 (91.7) 189 (94.0) 0.41
6 months 194 (97.0) 179 (92.3) 173 (93.0) 0.10
12 months 192 (96.5) 181 (92.8) 177 (93.1) 0.23

Participants not meeting alcohol dependence
criteria at baseline

Usual care
(n = 155)

Emailed feedback
(n = 154)

Motivational interviewing
(n = 154)

χ2 p/ANOVA

Any drinking days of ≥ 4/≥ 5 drinks, no. (%)
Baseline 61 (39.4) 51 (33.1) 62 (40.3) 0.37
6 months 25 (16.9) 22 (14.8) 28 (19.1) 0.62
12 months 29 (19.7) 24 (16.2) 19 (12.9) 0.29

Participants who reported low importance to
reduce drinking at baseline

Usual care
(n = 112)

Emailed feedback
(n = 104)

Motivational interviewing
(n = 118)

Kruskall-Wallis test

Any drinking days of ≥ 4/≥ 5 drinks, no. (%)
Baseline 42 (37.5) 38 (36.5) 48 (40.7) 0.80
6 months 17 (15.7) 16 (15.8) 18 (16.2) 0.99
12 months*d 25 (23.6) 17 (16.8) 10 (8.9) 0.01

BOther drug use^ includes cocaine, heroin, ecstasy, hallucinogens, or prescription drug use other than prescribed. ART, antiretroviral therapy. BLow
importance^ to reduce alcohol = score < 4 on the importance ruler. *p < 0.05
aFor MI vs. UC, h (effect size) = 0.08 (confidence interval [CI] =− 0.12, 0.28); for MI vs. EF, h = 0.03 (CI =− 0.17, 0.23)
bFor MI vs. UC, h = 0.28 (CI = 0.08, 0.47); for MI vs. EF, h = 0.26 (CI = 0.06, 0.45)
cFor MI vs. UC, h = 0.15 (CI =− 0.05, 0.34); for MI vs. EF, h = 0.18 (CI =− 0.01, 0.38)
dFor MI vs. UC, h = 0.41 (CI = 0.14, 0.68); for MI vs. EF, h = 0.24 (CI =− 0.03, 0.51)
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adherence and viral control, there were no significant group
differences (Table 4).

DISCUSSION

The study compared two adaptive interventions, a three-session
MI intervention and a health plan patient portal-based EF
intervention, with UC (SBIRT alone), in an alcohol-using pri-
mary care HIV-positive patient sample that also reported sub-
stantial rates of other substance use at baseline. Although there
were no differences between groups in alcohol use outcomes,

there was significant improvement within each group. The MI
intervention was more effective at 12 months than the other
treatment conditions in reducing drinking among those who
reported lower motivation at baseline. Participants in the MI
group also were less likely than others to report other drug use/
prescription drug misuse other than marijuana, but only at
6 months. These findings suggest that those with a more chal-
lenging clinical presentation associated with comorbid drug
use47 and low motivation could benefit from MI.48

Limited research has examined alcohol use interventions
among HIV-positive patients, and outcomes to date have been
mixed.49–51 In the current study, one possible explanation for
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the overall lack of significant differences was that all arms
included clinician-delivered alcohol screening following the
SBIRT model. Prior studies have found some evidence for
alcohol SBIRT efficacy.11 Yet among individuals with HIV,
brief interventions delivered by clinicians within the Veterans
Affairs Health Care System were not associated with resolu-
tion of unhealthy alcohol use at 12 months.13 For individuals
enrolled in a clinical trial and reporting a relatively high level
of motivation to reduce drinking, it is possible that any of the
study conditions could have been beneficial. Our finding of a
significant intervention effect for MI among participants with
lower motivation is consistent with the intent of this interven-
tion, which is designed to enhance motivation for behavior
change.37, 52 Adaptive MI could be the most effective inter-
vention approach for patients less motivated to reduce drink-
ing, but implementation may require fidelity support53 or
delivery by behavioral health specialists embedded in primary
care. Given the lack of evidence for efficacy of provider-
delivered SBIRT in reducing drug use,47 our findings regard-
ing the effects of MI on drug use are promising and deserve
further investigation in primary care.

Study Limitations and Strengths

The study was based in a single HIV primary care clinic in San
Francisco and the sample was insured and primarily male,
potentially limiting broad generalizability. However, demo-
graphic characteristics were similar to those of the clinic and
the HIV-positive population in San Francisco,54 therefore
maximizing internal validity and regional generalizability.
UC did not include drug use screening or intervention, which
may explain our finding of greater MI effectiveness in reduc-
ing drug use, and variability in the timing of SBIRT delivery
relative to study follow-ups could have influenced outcomes.
It was not possible to determine which participants read or
engaged with material presented in the EF messages. All
substance use measures were based on self-report and could
be subject to social desirability or other reporting bias. Inter-
view questions including alcohol-related problems and
importance/confidence rulers may contribute to assessment
reactivity.55 The study also had a number of strengths. We
examined a topic of great clinical significance, unhealthy
alcohol use, which has an adverse impact on treating HIV
and other medical conditions. The study had a high enrollment
rate, large sample, and high follow-up rates, and data included
both interview- and EHR-based measures. The intervention
arms encompassed two innovative experimental treatments
with potential to be integrated into primary care, including a
digital intervention, and examined the benefit of these treat-
ments in addition to SBIRT alone.

CONCLUSIONS

This study examined the efficacy of two adaptive behavioral
interventions to reduce unhealthy alcohol use, MI and EF,

among primary care HIV-positive patients as a supplement to
clinician-delivered SBIRT (UC). Participants in all three
groups improved over 12 months. MI may provide added
benefit for patients with low motivation to reduce drinking
or who report both drinking and drug use.
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