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Abstract

Aims—Women are less likely than men to receive brief intervention (BI) for unhealthy alcohol 

use. In 2007, the U.S. Veterans Health Administration (VA) used a national performance measure 

to implement BI. Although AUDIT-C scores ≥3 for women and ≥4 for men optimize sensitivity 

and specificity for identifying unhealthy alcohol use, VA’s performance measure required BI only 

among a targeted subgroup defined by a non-gender-specific score threshold (AUDIT-C≥5). This 

may have influenced gender differences in receipt of BI among those optimally eligible for BI. 
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Therefore, we evaluate differences in proportions of women and men offered BI before and after 

BI implementation.

Methods—National secondary chart review data (7/06-6/10) identified all outpatients with 

unhealthy alcohol use for whom BI would be indicated (AUDIT-C ≥3 women, ≥4 men). Logistic 

regression, including a time-by-gender interaction, estimated the prevalence and 95% confidence 

interval (CI) of BI for women and men pre- and post-implementation.

Findings—Among patients optimally eligible for BI (n=51,272, 8,206 women and 43,066 men), 

the prevalence of BI increased more steeply for men than women after implementation (interaction 

p-value <0.0001). Pre-implementation rates of BI were 21% (95% CI, 18-24) for women and 26% 

(95% CI, 24-29) for men, and post-implementation rates were 32% (95% CI, 30-34) for women 

and 47% (95% CI, 45-49) for men.

Conclusions—Healthcare systems implementing BI with performance measures may wish to 

consider that specifying a single alcohol screening threshold for men and women may increase 

gender differences in receipt of BI among patients likely to benefit.
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1. INTRODUCTION

Brief intervention for primary care patients with unhealthy alcohol use identified by 

population-based alcohol screening reduces drinking (Jonas et al., 2012), is widely 

recommended (U.S. Preventive Services Task Force, 2004), and considered a top prevention 

priority (Maciosek et al., 2006). Despite strong recommendations for its use and rigorous 

tests of diverse implementation strategies, implementing brief intervention into care has 

proven challenging (Nilsen, Aalto, Bendtsen, & Seppa, 2006; Williams et al., 2011). 

However, the U.S. Veterans Health Administration (VA) has had success implementing first 

population-based alcohol screening and then brief intervention for screen-positive patients 

using national performance measures linked to financial incentives for network directors 

(Bradley et al., 2006; Lapham et al., 2012; Williams et al., 2014). These successes have 

highlighted performance measurement as a potentially successful implementation strategy 

(Williams et al., 2011) and the VA as a leader in implementation (Moyer & Finney, 2010).

In recent years, both in and outside of the U.S., national guidelines (National Health Service, 

2010) and/or policies (Bendtsen et al., 2016; Centers for Medicare and Medicaid Services, 

2011; HealthCare.gov, 2013a, 2013b) have incentivized implementation of brief 

intervention. Thus, healthcare systems are increasingly implementing this clinical service. In 

this context, the performance measure used by the VA may be replicated in other systems. 

Indeed, in collaboration with the Centers for Medicare & Medicaid Services, the Joint 

Commission developed a brief intervention quality measure similar to VA’s that is 

recommended as a common national hospital performance measure (The Joint Commission, 

2016). Thus, understanding intended and unintended consequences of VA’s performance 

measure may optimize implementation of brief intervention across systems.
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One important aspect to understand when evaluating implementation efforts is “reach,” 

which includes both the extent to which the target population for the intervention receives it 

and the extent to which the intervention is received equitably across sub-populations of the 

eligible population (Fitzgerald, Angus, Emslie, Shipton, & Bauld, 2016; Glasgow, McKay, 

Piette, & Reynolds, 2001; Glasgow, Vogt, & Boles, 1999). Historically, while randomized 

controlled trials of brief intervention suggest similar efficacy among women and men with 

unhealthy alcohol use (Fleming, Barry, Manwell, Johnson, & London, 1997; Fleming et al., 

2000; Gebara, Bhona, Ronzani, Lourenco, & Noto, 2013; E. Kaner et al., 2013; Manwell, 

Fleming, Mundt, Stauffacher, & Barry, 2000), women have been less likely than men to 

receive brief interventions in practice (Bertakis & Azari, 2007; Burman et al., 2004; E. F. S. 

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

differences have been hypothesized to result from increased stigma regarding alcohol use for 

and about women and the historically higher —but now increasingly equal (Slade et al., 

2016)— prevalence of alcohol use disorders among men than women (Weisner & Schmidt, 

1992).

Performance measurement is promoted as a means for incentivizing quality care via 

transparency and feedback (Austin, McGlynn, & Pronovost, 2016), and, because it can 

standardize practice, performance measurement also holds promise for reducing healthcare 

disparities (Institute of Medicine, 2006). However, the ability of performance measurement 

to realize these goals will depend on the extent to which measures are valid and well-

specified (Pearson et al., 2002; Saitz, 2010) and the extent to which they do not result in 

unintended consequences (Austin et al., 2016; Chassin, Loeb, Schmaltz, & Wachter, 2010).

It is unknown whether and how VA’s performance measure for brief intervention influenced 

gender differences in receipt of brief intervention. The performance measure used by VA to 

implement brief intervention targets only a sub-population of the larger population of 

optimally eligible patients. Specifically, although AUDIT-C scores ≥3 for women and ≥4 for 

men optimize sensitivity and specificity for identifying unhealthy alcohol use (Bradley et al., 

2003; Bradley et al., 2007; Bush, Kivlahan, McDonell, Fihn, & Bradley, 1998), VA’s 

performance measure requires documentation of brief intervention for all patients with 

AUDIT-C scores ≥5. While the decision to use a single cut-point was made to minimize the 

clinical burden of false-positive screens (Lapham et al., 2012), it could have inadvertently 

increased gender differences in receipt of brief intervention among patients likely to benefit.

Thus, among the total population of optimally eligible patients with unhealthy alcohol use, 

as well as among subpopulations of patients who were and were not targeted by VA’s 

implementation, we describe the proportion of women and men who were offered brief 

intervention both before and after implementation and evaluate whether gender differences 

in receipt of brief intervention changed in relation to implementation of brief intervention 

with a performance measure.
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2. MATERIALS AND METHODS

2.1 Data Source and Study Sample

This national cross-sectional study used secondary chart review data collected by a VHA 

independent contractor, West Virginia Medical Institute (WVMI), through the External Peer 

Review Program (EPRP) 7/1/2006 – 11/30/2010. Each month, EPRP randomly samples both 

inpatients and outpatients at every VA medical center for standardized record review to 

monitor facility-level adherence to national performance measures and other recommended 

care. In order to monitor gender- and disease-specific care, EPRP oversamples patients with 

specific chronic diseases and women ages 20-69. Outpatients eligible for each month’s 

EPRP sample include those with an outpatient visit in the month preceding medical record 

review and another outpatient visit 13-24 months prior to the date of record review to 

establish VA care engagement. Patients included in the current fiscal year’s EPRP sampling 

are not eligible. Demographic and diagnostic information were obtained from the VA’s 

National Patient Care Databases (NPCD) and Patient Treatment Files (PTF). The study, 

including waivers of both informed consent and HIPAA authorization, was approved by the 

VA Puget Sound IRB.

Patients were included in the total study sample if they screened positive on their first 

documented AUDIT-C at optimal screening thresholds for unhealthy alcohol use (≥3 points 

for women and ≥4 points for men) (Bradley et al., 2003; Bush et al., 1998) and had at least 

30 days between alcohol screening and chart abstraction to allow time for documentation of 

brief intervention. Two non-overlapping sub-samples of the total study sample were defined 

based on whether they were targeted by implementation. The first—patients not targeted by 
VA’s performance measure—included patients who screened positive for mild unhealthy 

alcohol use (women with AUDIT –C scores of 3-4 and men with AUDIT-C scores of 4) but 

were not targeted by the performance measure. The second—patients targeted by VHA’s 
performance measure—included patients with AUDIT-C scores ≥ 5, the denominator of 

VHA’s brief intervention performance measure.

2.2 Measures

Documented brief intervention was defined as (1) advice to abstain from drinking or drink 

within recommended limits and/or (2) feedback linking alcohol use to the patient’s specific 

or general health documented in the electronic medical record. These elements of brief 

intervention are consistent with those offered in randomized controlled trials of its efficacy 

(Whitlock, Polen, Green, Orleans, & Klein, 2004), and documentation of these elements is 

required to meet VA’s performance measure(Williams et al., 2014) and often facilitated with 

electronic clinical decision support (Williams et al., 2016). Gender was based on 

administrative documentation of male or female sex.

In preparation for the brief intervention performance measure, EPRP started monitoring 

receipt of brief intervention on 7/1/06, and VA’s performance measure for brief intervention 

was announced on 10/1/07 (Williams et al., 2014). Patients were categorized into 2 groups 

based on whether their positive alcohol screen occurred before (7/1/2006 – 9/30/2007) or 

after (10/1/2007 - 11/30-2010) implementation of the performance measure. While brief 
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intervention was expected to be low prior to the performance measure, it was expected to be 

occurring at a non-zero rate simply as a result of having implemented alcohol screening.

Demographic and clinical characteristics were also ascertained. Demographic characteristics 

included age, race/ethnicity, marital status, and eligibility for VA coverage. AUDIT-C scores 

were categorized into alcohol use risk groups (3-4, 5, 6-7, 8-9, and 10-12), as higher scores 

reflect greater problem severity (Rubinsky, Dawson, Williams, Kivlahan, & Bradley, 2013). 

Other measures of alcohol use severity, other substance use and comorbid conditions were 

measured based on documentation of International Classification of Disease, Ninth 

Revision, Clinical Modification (ICD-9-CM) diagnoses in the year prior to alcohol screening 

(L. J. Chavez, E. C. Williams, G. T. Lapham, & K. A. Bradley, 2012b; Deyo, Cherkin, & 

Ciol, 1992; Rubinsky et al., 2013).

2.3 Analyses

Characteristics were described and compared across gender using chi-square tests of 

independence in the total sample and the two population subsamples. To assess whether 

gender differences in receipt of brief interventions changed over time in association with 

implementation of the brief intervention performance measure, logistic regression models 

estimated the prevalence and 95% confidence interval (CI) of documented brief intervention 

for women and men. Regression models were conducted separately in all three samples (the 

total study sample, and both sub-samples); each model included a multiplicative time-by-

gender interaction. Cluster-robust standard errors were estimated in order to address 

correlation of outcomes at the level of the facility. Models were otherwise unadjusted. 

Among each of the 3 study samples, post-estimation Wald-tests tested for gender differences 

in the prevalence of documented brief intervention before and after the performance 

measure. All analyses were conducted using Stata v11 (StataCorp., 2007).

3. RESULTS

Among 71,673 women and 319,171 men included in EPRPs electronic medical record chart 

reviews, 11% (n=8,206) women and 13% (n=43,066) men screened positive for unhealthy 

alcohol use (AUDIT-C ≥ 3 women and ≥ 4 men), making brief interventions appropriate. 

Among women for whom brief intervention was indicated (AUDIT-C ≥3), 5,462 (67%) were 

not targeted by the performance measure (AUDIT-C =3 or 4) and 2,744 (33%) were targeted 

by the performance measure (AUDIT-C ≥5). In contrast, among men for whom brief 

intervention was indicated (AUDIT-C ≥4), 18,202 (42%) were not targeted by the 

performance measure (AUDIT-C =4), and 24,863 (58%) were targeted by the performance 

measure (AUDIT-C ≥5).

Overall, the sample was consistent with other VA samples with unhealthy alcohol use 

(Williams et al., 2017)—generally older (>50 years) and non-Hispanic white with 

substantial mental health, substance use, and medical comorbidity (Table 1). Most 

characteristics differed across gender in the total sample, as well as among patients targeted 

and not targeted by the performance measure (Table 1). Rates of mental health, alcohol use 

and other substance use disorders, and medical comorbidities were generally higher among 

both women and men targeted by the performance measure than those not targeted and 
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higher among women than men (e.g., for women and men, respectively, the prevalence of 

alcohol use disorders was 13% and 15% among those not targeted and 50% and 47% among 

those targeted).

In the total study sample, the estimated prevalence of brief intervention was 21% (95% CI, 

18-24%) for women and 26% (24-29%) for men pre-implementation, and 32% (30-34%) for 

women and 47% (45-49%) for men, post- implementation (Figure 1). There were significant 

differences in receipt of brief intervention across gender both before (p<0.001) and after 

(p<0.001) the performance measure, and there was a significant time by gender interaction 

(p=0.0001) such that brief intervention increased for men more steeply than for women after 

implementation (Figure 1).

The time by gender interaction was removed after stratification into subgroups of patients 

not-targeted by the performance measure (interaction p=0.25) and those targeted (interaction 

p=0.08). Among the subgroup not targeted by the performance measure, gender differences 

existed in the prevalence of brief intervention before (p=0.0038) and after (p=0.0042) the 

performance measure but prevalences were similar across time for both genders: 15% (95% 

CI 12-18%) for women and 17% (95% CI 14-21%) for men pre- and 14% (12-16%) for 

women and 16% (95% CI 14-19%) post-implementation. Among the subgroup targeted by 

the performance measure, there was a steep increase in documented brief intervention 

among all patients after implementation (from 34% to 68%) with no significant differences 

in brief intervention across gender before (p=0.1543) or after (p=0.16) implementation: 33% 

(30-36%) women and 34% (31-27%) men and 67% (65-69%) women and 68% (67-70%) 

men receiving brief intervention pre- and post-implementation, respectively.

4. DISCUSSION

This study described gender differences in receipt of brief intervention before and after 

implementation of a national performance measure for brief intervention in the VA and 

evaluated changes in receipt of brief intervention associated with implementation. Rates of 

brief intervention increased for both genders among patients targeted by VA’s performance 

measure and stayed stable among those not targeted. However, among all patients for whom 

brief intervention would have been appropriate, a smaller proportion of women than men 

had documented brief intervention both before and after the performance measure, and the 

gender difference in receipt of brief intervention increased 3-fold after implementation.

Findings revealed unintended consequences of implementation of the brief intervention 

performance measure in this large national healthcare system and raised questions regarding 

use of a single screening threshold for women and men to identify the targeted population. 

Specifically, as a result of the single screening threshold, the population targeted by 

implementation was not balanced across gender—only 33% of women compared to 58% of 

men with unhealthy alcohol use were targeted. While performance measurement has been 

hypothesized to reduce healthcare disparities (Institute of Medicine, 2003), the specifications 

of a performance measure will determine the extent to which differences in care receipt 

across subgroups are influenced. In this instance—the alcohol screening thresholds used to 

define the target population resulted in disproportionate targeting of women and men. 
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Therefore, recommended care increased across genders in those targeted (an intended 

consequence), but gender differences in receipt of brief intervention in those optimally 

eligible increased substantially after implementation (an unintended consequence). Of note, 

although there was a significant time by gender interaction for the population as a whole, 

this interaction was eliminated by stratification into targeted and not-targeted groups 

suggesting that the gender differences were due to the differential targeting of the 

performance measure, not from implementation of the measure in a gender-discrepant 

manner.

Findings also suggest several unintended and potentially adverse consequences of VA’s 

performance measure on clinical care for women with unhealthy alcohol use. First, findings 

from this study suggest that VA’s performance measure for brief intervention does not 

incentivize its receipt for more than two-thirds of women who screen positive for unhealthy 

alcohol use. Though these women screen positive at low-levels of severity (AUDIT-C scores 

of 3 or 4), a previous study among female veterans found that women screening positive at 

these levels are at increased risk for poor alcohol-related consequences (e.g., blackouts) and 

self-reported symptoms of alcohol use disorders relative to low-level drinkers (L. J. Chavez, 

E. C. Williams, G. Lapham, & K. A. Bradley, 2012a). Thus, VA’s performance measure 

targeting patients with scores of 5 or more is likely missing an opportunity to intervene with 

a number of women who have already experienced alcohol-related problems. Similarly, the 

present study identified a greater prevalence of alcohol use disorders and specialty 

addictions treatment among women than men among patients targeted by the performance 

measure, indicating that the severity of alcohol use among those targeted by the performance 

measure may have been higher for women than men. This is consistent with previous studies 

demonstrating higher likelihood of alcohol use disorders and alcohol-related consequences 

among women than men at equivalent AUDIT-C scores (Rubinsky et al., 2013; Rubinsky, 

Kivlahan, Volk, Maynard, & Bradley, 2010). While data from randomized controlled trials 

that included women suggest similar efficacy of brief intervention among women and men 

with unhealthy alcohol use (Fleming et al., 1997; Fleming et al., 2000; Gebara et al., 2013; 

E. Kaner et al., 2013; Manwell et al., 2000), the efficacy of brief intervention may not extend 

to patients with the most severe alcohol use (Jonas et al., 2012). Thus, implementation 

efforts that inadvertently target women with greater severity than men may ultimately be 

associated with gender differences in response to brief intervention and alcohol-related 

outcomes.

Results of this study may be informative to healthcare systems implementing brief 

intervention. Because other healthcare systems may use similar performance measures for 

implementation, as was the case with the Joint Commission (The Joint Commission, 2016), 

it will be important for systems to consider potential unintended consequences of 

performance measures and their specifications, especially when selecting screening 

thresholds to identify target populations for whom care is incentivized. However, selection 

of an alcohol screening threshold for which follow-up care should be expected in a high-

volume large healthcare system is not simple; consideration of influences on gender 

differences in care should be weighed against implications of adding workload. The choice 

of a screening threshold for a particular setting depends on the performance characteristics 

of the screen (sensitivity and specificity for unhealthy alcohol use) but also on the 
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population prevalence of unhealthy alcohol use and the costs of false-positive screening 

relative to the benefits of true-positive screening (Bradley et al., 2003; Bradley et al., 2007). 

The benefits of true-positive alcohol screening include the benefits of brief intervention, as 

well as identifying patients who may benefit from more intensive interventions (Bradley & 

Williams, 2010). While unhealthy alcohol use is less common among women than men 

(Chavez et al., 2012b; Hawkins, Lapham, Kivlahan, & Bradley, 2010; Nolen-Hoeksema, 

2004), women have increased morbidity and mortality compared to men who drink 

equivalent amounts (Bradley, Badrinath, Bush, Boyd-Wickizer, & Anawalt, 1998; Chavez et 

al., 2012b; Harris, Bradley, Bowe, Henderson, & Moos, 2010; Holman & English, 1996; 

Lembke, Bradley, Henderson, Moos, & Harris, 2011; Nolen-Hoeksema, 2004). Therefore, 

providing brief interventions to women may be at least as important as doing so for men. 

However, the costs associated with assessing and offering follow-up care to false-positive 

patients (e.g. opportunity costs, possible psychological detriment to patient) may be 

substantial.

This study has several limitations. First, alcohol screening results used to identify study 

samples were clinically documented, which may have resulted in mis-categorization 

(Bradley et al., 2011). Further, this study was observational; changes over time in gender 

differences may have been due to historical trends rather than VHA’s performance measure. 

Finally, this study evaluated associations between gender and receipt of brief intervention 

and does not address the quality of brief interventions received. Because other studies have 

identified quality concerns with brief interventions delivered clinically in VA (Williams et 

al., 2016; Williams et al., 2014), the clinical significance of this study’s findings may be 

limited.

Despite limitations, this study found that gender differences in receipt of brief intervention 

increased 3-fold after implementation of a brief intervention performance measure. This is 

likely because the majority of women (67%) versus slightly less than half of men (42%) 

screened positive for unhealthy alcohol use at levels not targeted by the performance 

measure. As healthcare systems use performance measures to implement brief intervention, 

they may wish to consider that specification of a single alcohol screening threshold for both 

men and women may increase gender differences in receipt of brief intervention.
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Figure 1. 
Estimated prevalence and 95% Confidence Interval (CI) of receipt of brief intervention (BI) 

for women and men before and after implementation of VA’s performance measure for BI: 

Among the total population with unhealthy alcohol use (UAU) optimally eligible for BI, as 

well as sub-populations targeted and not targeted by VA’s performance measure for BI.
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