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Abstract

Objective—Unhealthy alcohol use is particularly risky for patients living with HIV (PLWH). 

Brief interventions reduce drinking among patients with unhealthy alcohol use, but whether its 

receipt in routine outpatient settings is associated with reduced drinking among PLWH with 

unhealthy alcohol use is unknown. We assessed whether PLWH who screened positive for 

unhealthy alcohol use were more likely to resolve unhealthy drinking one year later if they had 

brief alcohol intervention (BI) documented in their electronic health record in a national sample of 

PLWH from the Veterans Health Administration.
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Methods—Secondary VA clinical and administrative data from the electronic medical record 

(EMR) were used to identify all positive alcohol screens (AUDIT-C score ≥ 5) documented among 

PLWH (10/01/09-5/30/13) followed by another alcohol screen documented 9–15 months later. 

Unadjusted and adjusted Poisson regression models assessed the association between brief 

intervention (advice to reduce drinking or abstain documented in EMR) and resolution of 

unhealthy alcohol use (follow-up AUDIT-C <5 with ≥ 2 point reduction).

Results—Overall 2,101 PLWH with unhealthy drinking (10/01/09-5/30/13) had repeat alcohol 

screens 9–15 months later. Of those, 77% had brief intervention documented after their first 

screen, and 61% resolved unhealthy alcohol use at follow-up. Documented brief intervention was 

not associated with resolution [Adjusted incidence rate ratio 0.96, (95% CI 0.90–1.02)].

Conclusions—Documented brief intervention was not associated with resolving unhealthy 

alcohol use at follow-up screening among VA PLWH with unhealthy alcohol use. Effective 

methods of resolving unhealthy alcohol use in this vulnerable population are needed.
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Alcohol; HIV; Brief intervention; Unhealthy Alcohol Use

1. INTRODUCTION

Approximately one-quarter of people living with HIV (PLWH) drink at unhealthy levels 

(Williams, Joo, Lipira, & Glass, 2016). Unhealthy alcohol use is particularly risky among 

PLWH because it is associated with increased risk of HIV transmission, diminished 

engagement at all steps of the HIV treatment cascade (Vagenas et al., 2015) and increased 

risk of morbidity and mortality (Justice et al., 2016b; E.C. Williams et al., 2016).

Randomized controlled trials have repeatedly demonstrated the efficacy of brief alcohol 

counseling interventions (“brief interventions”) for reducing self-reported drinking among 

primary care patients with unhealthy alcohol use identified by population-based alcohol 

screening (Jonas et al., 2012). Additionally, three trials conducted among PLWH have 

identified reductions in drinking associated with brief interventions (Chander, Hutton, Lau, 

Xu, & McCaul, 2015; Hasin et al., 2013; Papas et al., 2011). Based on the evidence for brief 

intervention, alcohol screening and brief intervention are now widely recommended (Jonas 

et al., 2012), covered as a standard preventive benefit under the Affordable Care Act, and 

increasingly being implemented for receipt by all outpatients.

Though mixed, evidence suggests possible diminished effects of brief alcohol interventions 

when delivered and documented as part of routine medical care to general outpatients 

relative to effects observed in trials of brief intervention (Chi & Weisner, 2015; Williams et 

al., 2014). The effectiveness of brief intervention delivered in routine outpatient care for 

reducing drinking among PLWH with unhealthy alcohol use is not known. Further, while 

brief intervention has been demonstrated to be efficacious and effective in medical 

populations with other chronic conditions, such as hypertension and diabetes (Fleming, 

Brown, & Brown, 2004; Maheswaran, Beevers, & Beevers, 1992; Rose et al., 2008), 

achieving reductions in alcohol use among PLWH has been challenging to date, even with 
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intensive quality-controlled interventions (Samet & Walley, 2010). Therefore, it is important 

to assess whether provision of brief intervention in routine care is having its intended effect

—resolution of unhealthy drinking—in this vulnerable patient population or whether 

additional services or interventions might be needed.

We evaluate whether brief interventions documented with clinical decision support in the 

electronic health records (EHR) of PLWH who screened positive for unhealthy alcohol use 

as part of routine care are associated with subsequent resolution of unhealthy alcohol use in 

a large national sample of PLWH.

2. MATERIALS AND METHODS

2.1. Setting

This study was conducted using data from the Veterans Health Administration (VA), which 

provides HIV care for more patients than any other healthcare system in the United States 

and was the first large healthcare system to offer alcohol screening and brief intervention as 

part of routine care (Williams et al., 2011). VA has national performance measures which are 

linked to financial incentives for network directors and require that all outpatients are 

screened for unhealthy alcohol use with the Alcohol Use Disorders Identification Test 

Consumption (AUDIT-C) annually and that those who screen positive receive brief 

interventions—including advice to reduce or abstain from drinking and feedback linking 

drinking to health—within 14 days of the positive screen (Williams et al., 2011).

2.2. Data Source and Study Sample

EHR data obtained from VA’s Corporate Data Warehouse (CDW) were used to identify all 

positive alcohol screens (defined below) documented among VA patients who had an 

outpatient appointment October 1, 2009 through May 30, 2013 and were documented to 

have HIV at the time of positive alcohol screening (based on either 2 outpatient or 1 

inpatient ICD-9-CM code for either AIDS or HIV 0-720 days prior to alcohol screening) 

(Fultz et al., 2006). Consistent with VA’s performance measure for brief intervention 

(Lapham et al., 2012), patients with AUDIT-C scores ≥ 5 were considered positive. All 

positive screens identified during the study period that had no screen in the prior 9 months 

(to identify routine annual clinical screens) were followed through September 30, 2014 to 

identify follow-up alcohol screens (AUDIT-C scores 0–12) documented 9–15 months later. 

The study sample included initial positive screens that had follow-up alcohol screening 

documented between 9 and 15 months later; patients could contribute more than one pair of 

screens.

2.3 Measures

Any documented brief intervention—the primary predictor variable—was defined as 

documentation of advice to reduce and/or abstain from drinking in the 0–14 days following a 

positive alcohol screen (Lapham et al., 2015). This component of VA’s performance 

measure for brief intervention is routinely documented using electronic clinical reminders, 

resulting in text data that can be extracted from the CDW to measure its receipt (Lapham et 

al., 2015; E. C. Williams, C. E. Achtmeyer, et al., 2016; Williams et al., 2014). Because 
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repeated brief interventions may be more effective than a single brief intervention (Jonas et 

al., 2012) we used a categorical secondary predictor variable based on the number of brief 

interventions documented in the 0–365 days after a positive screen. Categories included no 

brief intervention, single brief intervention, and ≥2 brief interventions.

Resolution of unhealthy alcohol use was defined as screening negative on the next annual 

follow-up screening (AUDIT-C < 5) with at least a 2 point reduction from the previous 

score, consistent with previous studies (Williams et al., 2014). As above, follow-up screens 

(AUDIT-C 0–12) were identified 9–15 months after each initial positive screen in order to 

reflect changes over a period approximating a year. When there were multiple follow-up 

screens documented within 9–15 months after the first, the one recorded closest to 365 days 

after the initial positive screen was used to measure the outcome.

Covariates expected to confound the association between documented brief intervention and 

resolution of unhealthy alcohol use were selected based on prior literature demonstrating 

associations with both brief intervention and unhealthy alcohol use (Burman et al., 2004; E. 

F. Kaner, Heather, Brodie, Lock, & McAvoy, 2001; Volk, Steinbauer, & Cantor, 1996; 

Williams et al., 2014). Socio-demographic characteristics including gender (male, female), 

age (18–29, 30–44, 45–64, ≥65), marital status (divorced/separated, married, never married/

single, widowed), and race/ethnicity (non-Hispanic black, Hispanic, or non-Hispanic white) 

were identified based on documentation in the EHR. Eligibility for VA care (full VA 

coverage, partial VA coverage, or no VA coverage) was used as a possible indicator of socio-

economic status, with full VA coverage representing the most disadvantaged (E. C. 

Williams, S. Gupta, et al., 2016). Because rates of brief intervention changed over time in 

VA (Bradley, Johnson, & Williams, 2011; Chavez et al., 2016; Lapham et al., 2012), each 

positive AUDIT-C screen was categorized into the fiscal year of the screen (based on the 

year it was documented). Diagnoses of mental health and drug use disorders were measured 

based on ICD-9-CM diagnostic codes in the 0–365 days prior to each initial positive alcohol 

screen. Five categories of mental health disorders were identified: depressive disorders, 

posttraumatic stress disorder (PTSD), other anxiety disorders, other mood disorders (e.g., 

episodic mood disorders), and serious mental illness (e.g., schizophrenia, bipolar, and 

psychosis). Three categories of active drug use disorders were identified: stimulant use 

disorders (amphetamine and/or cocaine), opioid use disorders; and other drug use disorders 

(cannabis, hallucinogens and/or sedatives). Tobacco use was measured based either on 

documentation of an ICD-9-CM code for tobacco use disorder or EHR documentation 

indicating current smoker status (McGinnis et al., 2011). Three measures of severity of 

unhealthy alcohol use were included: 1) AUDIT-C risk groups indicating increasing severity 

(scores of 5–8 and 9–12) (Rubinsky, Dawson, Williams, Kivlahan, & Bradley, 2013), 2) 

alcohol use disorders (ICD-9-CM diagnoses for abuse or dependence) and 3) alcohol-

attributable medical conditions (e.g. alcoholic cirrhosis) documented in the 0–365 days prior 

to each initial positive alcohol screen. The Deyo Comorbidity Index, a validated measure of 

comorbidity that is derived using ICD-9-CM codes and predictive of subsequent utilization 

and mortality, was used to measure comorbidity with scores of ≥ 3 points indicating high 

levels of comorbidity (Deyo, Cherkin, & Ciol, 1992). Consistent with previous studies in 

PLWH, we excluded AIDS diagnoses from the comorbidity index. Outpatient utilization (0, 
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1–4, 5–10, 11–24, and ≥ 25 visits) and inpatient utilization (0, 1, 2–3, and ≥4 days) were 

measured in the 0–365 days prior to each initial positive alcohol screen.

2.4 Analyses

Patient-level analyses using each patient’s first positive AUDIT-C screen were conducted to 

describe patient characteristics, both overall and across groups based on receipt of brief 

intervention. Chi square tests of independence tested differences in the distribution of 

characteristics across receipt of brief intervention. The number of brief interventions 

received in the year following a positive screen was summarized.

The distribution of resolution of unhealthy alcohol use across receipt of brief intervention 

was compared using Chi square tests. Poisson regression, with positive screens as the unit of 

analysis (to make use of all available data), was used to estimate the association between 

documented brief intervention (binary primary independent variable) and resolution of 

unhealthy alcohol use at follow-up screening (dependent variable). Poisson models 

estimated the incidence rate of resolution for patients with documented brief intervention 

relative to those without. The model was first unadjusted and then adjusted for all covariates. 

Robust standard errors were calculated using the sandwich estimator to account for repeated 

measures within patients and misspecification of the variance structure of the Poisson model 

(Zou, 2004). Because our analytic sample was restricted to positive screens that had a 

follow-up screen in the specified time window of 9–15 months, we applied inverse 

probability weighting to weight the positive screens in our sample back to the population of 

all initial positive screens (including ones without follow-up screens within the time 

window). Inverse probability weights were estimated by fitting a logistic regression model of 

an indicator for whether a follow-up screen was observed regressed on all covariates. All 

models were replicated to estimate the association between our secondary categorical 

measure of number of brief interventions (independent variable) and resolution of unhealthy 

alcohol use at follow-up screening (dependent variable).

To assess whether conducting analyses at the screen-level as opposed to the patient-level 

altered results, we conducted two sets of sensitivity analyses at the patient-level. 

Specifically, the primary unadjusted and adjusted models were re-fit at the patient level first 

by selecting only the first initial positive screen for each patient and then by selecting a 

random initial positive screen for each patient.

All analyses were conducted in Stata Version 13.

3. RESULTS

During the study period, 3,514 PLWH (4,634 records) had at least one positive alcohol 

screen, and among those with an initial positive screen, 2,101 (60%) (2,803 records) had 

follow-up screening 1 year later. Among the 2,101 patients with follow-up screening, 77% 

had brief intervention documented within two weeks following the first screen, and 61% 

resolved unhealthy alcohol use at annual follow-up screening. The number of brief 

interventions received range from 0–6 with a mean of 0.84 and a median of 1: 24% of the 

sample had no brief interventions, 69% had 1, and 7% had 2 or more.
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Characteristics of the sample are presented in Table 1. The sample was largely male and age 

45 years or older. Approximately half were black race/ethnicity; about 10% were Hispanic 

and 36% were white. Most were never married, single, or divorced, and 15% had full VA 

coverage indicating disability and/or low income. Mental health and drug use disorders were 

common: the prevalence of each disorder was at least 10% except opioid use disorder, for 

which the prevalence was 8%. Tobacco use was very common with 67% having 

documentation of a tobacco use disorder or current smoking. Approximately 50% of the 

population had a clinically recognized alcohol use disorder, and 2% had a diagnosis for an 

alcohol-attributable medical condition. While the majority of patients did not have inpatient 

visits, outpatient visits were common. Patients with documented brief intervention were 

more likely than those without to have diagnosed alcohol use disorders and mental health 

disorders, with the exception of anxiety for which no differences were observed across 

groups (Table 1). No other differences were observed between groups.

We did not find evidence of an association between documented brief intervention and 

resolution of unhealthy alcohol use. The prevalence of resolution of unhealthy alcohol use 

was 61% for those with and 63% for those without documented brief intervention (p-value 

0.259). Any documented brief intervention in the 0–14 days following a positive screen was 

not found to be associated with resolution of unhealthy alcohol use at follow-up screening in 

unadjusted or adjusted models (Table 2), nor was receipt of one or two or more brief 

interventions relative to none received in the 0–365 days following a positive screen (Table 

2). Results of primary analyses were unchanged in sensitivity analyses at the patient level.

Because approximately half of our sample had documented alcohol use disorders and 

patients with the most severe unhealthy alcohol use may not benefit from brief intervention 

(Jonas et al., 2012; McKay, 2005), we conducted post-hoc secondary analyses stratified by 

alcohol use disorder status. We specifically repeated primary regression analyses among 

observations with and without documented alcohol use disorders and found no evidence of 

an association between documented brief intervention and resolution of unhealthy alcohol 

use for those with or without documented alcohol use disorders (see: Appendix).

4. DISCUSSION

This is the first study to our knowledge to assess whether brief intervention documented in 

routine health care among PLWH with unhealthy alcohol use is associated with subsequent 

changes in drinking. In this national sample of PLWH who screened positive for unhealthy 

alcohol use, we found no differences in resolution of unhealthy alcohol use associated with 

EHR documentation of brief intervention.

Our findings are largely consistent with the literature regarding the effectiveness of brief 

interventions among patients with unhealthy alcohol use when translated into real-world 

settings. Specifically, though two studies in medical populations with other chronic 

conditions have found promising effects (Chi & Weisner, 2015; Rose et al., 2008), studies 

that have evaluated drinking outcomes associated with brief intervention delivered in routine 

care to general outpatients have largely found diminished or no effects of brief intervention 

on alcohol use at follow-up (E. Kaner et al., 2013; Williams et al., 2010; Williams et al., 
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2014), and one study suggested the possibility that brief intervention may even have a 

negative effect when delivered in routine care to general outpatients (Hilbink, Voerman, van 

Beurden, Penninx, & Laurant, 2012). The present study builds on prior work by evaluating 

this question in a medical population particularly vulnerable to the effects of alcohol use. 

Similar to the previous studies (E. Kaner et al., 2013; Williams et al., 2010; Williams et al., 

2014), our findings demonstrate that in a non-research setting, EHR documentation of either 

a single brief alcohol intervention, or documentation of two or more brief interventions 

relative to none, was not associated with resolution of unhealthy alcohol use.

Findings from this study suggest there may be a need for improvement in the effectiveness 

of brief interventions delivered in routine outpatient care and documented in EHRs for 

PLWH and/or that brief alcohol interventions may not be effective in PLWH. This study 

cannot address whether longer, more frequent, or higher quality interventions are needed, or 

whether different types of alcohol interventions may be needed for PLWH who drink at 

unhealthy levels. Given that half of patients in the present study had a clinically recognized 

alcohol use disorder and that brief interventions alone are unlikely to be effective among 

patients with alcohol use disorders (Jonas et al., 2012; McKay, 2005) it is possible that more 

is needed in this population due to clinical characteristics. However, findings from our post-

hoc secondary analyses identified no effect of brief intervention regardless of alcohol use 

disorder diagnoses. In addition, the consistency of findings regarding the efficacy of alcohol-

related interventions tested among PLWH is substantially less robust than that for brief 

interventions tested among primary care patients with unhealthy alcohol use. Specifically, 

while the number of trials testing interventions aimed at reducing alcohol use among PLWH 

is still small (Samet & Walley, 2010), only three to date have had positive findings (Chander 

et al., 2015; Hasin et al., 2013; Papas et al., 2011). All three of these interventions offered 

more than a single brief intervention. One tested 6 sessions of cognitive-behavioral therapy 

interventions relative to usual care (Papas et al., 2011), another tested a 2-session brief 

intervention supplemented by 2 booster calls relative to a control (Chander et al., 2015), and 

the third tested two 25–30 minute motivational-interviewing (MI)-based interventions 

relative to a control, with the second MI intervention supplemented with daily calls with 

interactive voice response for 60 days (Hasin et al., 2013). While all interventions were 

associated with decreased drinking at either 60 or 90 day follow-ups, it is unclear if these 

intensive interventions had longer-term effects on drinking. Therefore, in terms of the 

findings of the present study, it may be unsurprising that a single brief intervention 

consisting of advice to reduce or abstain from drinking documented using clinical decisions 

support in an EHR, but of unclear duration or salience to the patient or provider, was not 

associated with resolution of unhealthy alcohol use a year later. Finally, there was a very 

high rate of resolved unhealthy alcohol use observed in the present study, independent of 

receipt of brief intervention. This finding may reflect regression to the mean, and/or low 

quality repeat screening (Bradley, Lapham, et al., 2011; Williams et al., 2015). However, it is 

also possible that alcohol screening alone served as an intervention (“an assessment effect”) 

(McCambridge & Day, 2008) thus decreasing the relevance of brief intervention.

It is important to acknowledge the limitations of the present study. First, this study was 

observational, and, while we adjusted for multiple measured factors expected to confound 

the association of interest, residual confounding may be present. In particular, though we 
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adjusted for frequent utilization associated with HIV treatment, other aspects of HIV care 

were not measured (e.g., pharmacy contacts) but may have influenced both receipt of brief 

intervention and resolution of unhealthy alcohol use. Second, only 60% of PLWH with an 

initial positive alcohol screen had follow-up alcohol screening 9–15 months later. While we 

used inverse probability weighting to account for missing data bias by measured covariates, 

it is possible bias persisted due to unmeasured (or imperfectly measured) factors. Third, 

while reliance on EHR data enabled a very large study of PLWH with unhealthy alcohol use, 

this also limited the quality of measurement of exposure and outcome data. Specifically, 

brief intervention, which was measured based on documentation of advice in the EHR, does 

not capture brief interventions documented outside electronic clinical reminders. Moreover, 

clinical documentation of brief intervention is easily enabled by clinical reminder use. While 

no studies to our knowledge have described the content and quality of brief interventions 

documented in the VA, and it is unknown what occurs between patients and providers in the 

encounters that are documented as brief intervention, a qualitative study conducted after 

announcement of the performance measure for brief intervention found that, at least at a 

single VA medical center, little was done to educate frontline staff and providers regarding 

provision of brief intervention (E. C. Williams, C. E. Achtmeyer, et al., 2016). Therefore, it 

is likely that there are gaps in the quality of brief intervention provision in VA. Because the 

intensity and quality of the brief intervention documented and captured in our EHR-based 

measure cannot be assessed in this study, our ability to reach conclusions regarding the 

utility of brief interventions in this population is limited. Further, the secondary EHR data 

used to measure brief intervention in this study does not allow determination of which 

provider documented the brief intervention, thus limiting investigation of provider-specific 

effects. Similarly, resolution of unhealthy alcohol use was measured based on clinically 

documented AUDIT-C scores one year later. Though the AUDIT-C has been validated as a 

screen for unhealthy use across multiple samples, its results correspond well to biomarkers 

of alcohol use (e.g., prosphatidylethanol) (Hahn et al., 2012), and changes in AUDIT-C 

scores over time appear to have predictive validity for several alcohol-associated medical 

outcomes,, (Bradley et al., 2016) it is possible that repeat screening may not have been a 

valid reflection of alcohol use at follow-up. There are known quality issues with clinical 

alcohol screening in the VA (e.g., a high rate of false-negative alcohol screening) (Bradley, 

Lapham, et al., 2011; Williams et al., 2015) which may have resulted in misclassification in 

this study’s outcome measure. Finally, resolution of unhealthy alcohol use was measured 

one year after a positive screen because the AUDIT-C is only administered annually in VA. 

However, use of a more proximal measure of alcohol use may have been more sensitive to 

change in response to brief intervention.

Despite these limitations, the present study has many strengths including that it was 

conducted in a national sample of PLWH with unhealthy alcohol use who are receiving 

healthcare using a large, robust dataset with multiple years of available data on brief 

intervention from the largest provider of HIV care in the United States. Findings from the 

present study suggest that brief interventions documented among PLWH who screen positive 

for unhealthy alcohol use as a result of widespread implementation efforts in the VA’s 

national health care system are not having their intended effect of resolving unhealthy 

alcohol use. Given the perils of unhealthy alcohol use for patients with HIV (Justice et al., 
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2016a; Vagenas et al., 2015), improvements in the intensity or quality of brief intervention 

offered may be needed. However, findings from previous intervention studies suggest it may 

require intensive interventions to influence drinking among patients with HIV. Substantial 

research is still needed to understand how to effectively help PLWH resolve unhealthy 

alcohol use. As new interventions are tested, it will be important to simultaneously identify 

factors that may facilitate or impede their implementation in real-world clinical settings in 

order to optimize population benefit and ultimately mitigate the adverse effects of alcohol 

use in this vulnerable population of patients.
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Appendix. Association between receipt of brief intervention and resolution 

of unhealthy alcohol use at follow-up screening a year later among VA 

patients living with HIV who had an initial positive screen for unhealthy 

alcohol use and a follow-up alcohol screen 9–15 months later: Stratified by 

AUD status

Incidence Rate Ratio (IRR) 95% Confidence Interval (CI) p-value

No Diagnosis for AUD (n=1,298)

Unadjusted 0.94 0.86 – 1.03 0.197

Adjusted* 0.98 0.89 – 1.08 0.740

Diagnosis for AUD (n=1,498)

Unadjusted 0.94 0.86 – 1.02 0.147

Adjusted* 0.99 0.90 – 1.09 0.789

*
adjusted for sociodemographic and clinical characteristics, and utilization patterns

AUD = alcohol use disorder
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Table 2

Association between receipt of brief intervention and resolution of unhealthy alcohol use at follow-up 

screening a year later among VA patients living with HIV who had an initial positive screen for unhealthy 

alcohol use and a follow-up alcohol screen 9–15 months later (n=2,101)

Incidence Rate Ratio (IRR) 95% Confidence Interval (CI) p-value

Primary Predictor: Documented Brief Intervention 0–14 days after a positive screen

Unadjusted 0.96 0.90 – 1.03 0.230

Adjusted* 0.96 0.90 – 1.02 0.208

Secondary Predictor: Number of Brief Interventions received 0–365 days after a positive screen

Unadjusted

 None Referent Referent

  Single Brief Intervention 0.96 0.90 – 1.03 0.248

  ≥2 Brief Interventions 0.95 0.83 – 1.08 0.411

Adjusted*

 None Referent Referent

 Single Brief Intervention 0.96 0.90 – 1.03 0.264

 ≥2 Brief Interventions 0.91 0.80 – 1.03 0.146

*
adjusted for sociodemographic and clinical characteristics, and utilization patterns
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