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Background:  Alcohol screening and brief alcohol interventions (SBI) are ranked the third 

highest prevention priority for US adults.  Although the US Preventive Services Task 

recommends routine SBI, the optimal screening interval is unknown and brief alcohol 

interventions (BI) have been challenging to implement. 

 
Objectives: To 1) evaluate the yield of repeat annual alcohol screening for patients who initially 

screen negative on 1-4 prior negative alcohol screens in the population as a whole and in 

subgroups of patients; and 2) estimate the prevalence of BI with alcohol misuse before, during, 

and after implementation of a national performance measure (PM) and dissemination of an 

electronic clinical reminder (CR) for BI.   

 
Methods:  1) Using VA electronic medical record data for more than 360,000 outpatients (2004-

2008)   the probability of a positive final screen after 1 -4 prior negative screens was estimated 

using adjusted logistic transition regression models that included prior negative screen scores as 

explicit predictors.  Results are also presented as the number needed to screen (NNS) for one 

patient to screen positive on the final screen.  2) Among 6,788 VA outpatients whose medical 

records were reviewed for quality improvement (7/06-9/08) the adjusted prevalence of 

documented BI (advice and feedback) across the 4 phases of BI implementation was estimated 

using a generalized log-linear regression.  

 
Results: Age, gender and prior negative screen scores were the strongest predictors of a positive 

final screen. As the number of prior negative screens increased from 1-4, the probability of a 

positive final screen decreased and those who consistently reported no drinking the past year had 

the lowest probabilities. Depending on prior negative screen scores, age, and gender, the NNS 

ranged from 3 – 159.  Among patients with alcohol misuse, the prevalence of BI increased 

significantly over successive phases of BI implementation, from 5.5% during the baseline year to 

29.0% after CR dissemination. 

 
Conclusions: Extending the screening interval beyond a year may be appropriate for some 

patient groups with a low likelihood of a positive screen in settings that lack the resources to 

screen and follow-up on all patients annually. The VA’s strategy of implementing BIs with a PM 

and CR meaningfully increased documentation over a 1-year period. 
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Chapter 1 

 Introduction 

 

 Alcohol misuse is associated with over 60 medical conditions and accounts for 4% of the 

global burden of disease.(1)  Alcohol screening and brief alcohol interventions are ranked the 

third highest prevention priority for US adults based on the alcohol-related burden of disease and 

cost effectiveness of the interventions (2)  and the extensive evidence that brief interventions can 

decrease drinking in primary patients who screen positive for alcohol misuse.(3-5) The US 

Preventive Services Task Force recommends routine alcohol screening and brief interventions. 

(6-8)   However, the optimal screening interval remains unknown and brief interventions have 

been challenging to implement into routine medical care. 

 In 2004, the Veterans Health Administration (VA) required annual screening for alcohol 

misuse and most VA’s used with the Alcohol Use Disorders Identification Test – Consumption 

(AUDIT-C), a validated three-item questionnaire for alcohol misuse, and since then more than 

90% of patients are screened annually with the AUDIT-C.(9)  Yet, screening all patients 

annually for alcohol misuse is a significant investment.  In 2009, the VA is estimated to have 

screened over 4.5 million patients with less than a quarter screening positive for alcohol misuse. 

(10, 11)  Further, little is known about the value of repeat annual alcohol screening or subgroups 

of patients who might benefit most from annual screening.   To make informed decisions about 

resource allocation for annual alcohol screening, health care systems like the VA and others 

considering implementation of annual screening would benefit from information about the yield 

of repeated annual alcohol screening for identifying alcohol misuse, particularly among patients 

at least risk for misuse. 



2 

 

 

 Despite clinical recommendations, widespread implementation of brief interventions for 

screen-positive patients has not occurred. (12-14)  In 2006, the VA began monitoring medical 

record documentation of brief interventions for patients who screened positive for misuse, and in 

2008, the VA established a performance measure and disseminated a clinical reminder for brief 

intervention.  Although these implementation strategies have been associated with increased 

rates of other preventive care (15-17), no previous research had evaluated whether these 

strategies were associated with increased prevalence of documented brief interventions. 

 The purpose of this project was two-fold: 1) to evaluate the yield of repeated annual 

alcohol screening for patients who initially screen negative on 1-4 prior negative alcohol screens 

in different subgroups of patients and to demonstrate the clinical implications of the findings 

(Chapters 2 and 3); and 2) evaluate whether VA’s strategy of BI implementation was associated 

with increased rates of documented BI (Chapter 4).   Specifically, the study described in Chapter 

2 utilized clinical alcohol screening data from over 360,000 VA outpatients to estimate the 

probability of screening positive for alcohol misuse a year after a negative screen in different 

subgroups of VA outpatients and the number needed to screen for one patient to screen positive 

in the year after a negative screen. The study described in Chapter 3 estimated the probability of 

screening positive for alcohol misuse a year after 1-4 prior consecutive negative screens across 

patient characteristics found in the first study to be associated with a positive screen.  Lastly, the 

study described in Chapter 4 utilized VA national medical records review data collected for 

quality improvement to estimate the prevalence of BI among 6,788 outpatients with alcohol 

misuse before, during, and after implementation of a national performance measure (PM) and 

dissemination of an electronic clinical reminder (CR) for BI.  
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Chapter 2 

 

The Yield of Annual Alcohol Screening for Identifying Alcohol Misuse among VA Patients who 

Initially Screen Negative 

 

 

 

INTRODUCTION 

 The U.S. Preventive Services Task Force (USPTF) recommends routine population-based 

screening for alcohol misuse in primary care settings based on extensive evidence that brief 

interventions (BIs) with primary care patients who screen positive can reduce drinking.(6-8)   

Moreover, alcohol screening followed by BIs was ranked the third highest prevention priority—

among all  USPSTF recommendations for adults—by the National Commission on Prevention 

Priorities (NCPP).(2)   However, the USPTF recommendations do not define the appropriate 

interval for routine screening, and the optimal interval for screening remains unknown.(6) 

 The Veterans Health Administration (VA), Department of Defense (DOD) (18) and 

Centers for Medicare and Medicaid Services (CMS), recommend annual alcohol screening.  The 

VA has required annual alcohol screening for outpatients since 1997 (11), screening over 90% of 

patients annually.(9)  In 2011, CMS established payment for annual alcohol screening with a 

validated screen by primary care providers in outpatient settings (19) a decision endorsed by the 

American Psychiatric Association.(20)  However, little is known about the value of repeat annual 

alcohol screening for patients who initially screen negative.  

The objective of this study was to estimate the yield of annual alcohol screening in a 

cohort of 20,000 female and 300,000 male VA outpatients who had screened negative for alcohol 

misuse on the previous annual screen.  Specifically, this study estimated the probability of 

screening positive for alcohol misuse a year after a negative screen in different subgroups of VA 

outpatients.  In addition, the number needed to screen for one patient to screen positive in the 



4 

 

 

year after a negative screen was estimated to demonstrate the clinical implications of these 

findings.   

 

 

METHODS 

 

Study Data 

 This retrospective cohort study included VA outpatients from 5 VA networks who 

screened negative for alcohol misuse during a 4 year period and had a repeat alcohol screen 

documented in their VA electronic health record (EHR) a year later.  Alcohol screening data, as 

well as demographic and clinical data, were obtained for eligible VA outpatients from the VA’s 

Corporate Data Warehouse (CDW) and National Patient Care Databases.   

 

Study Population 

 VA outpatients who were engaged in care at 30 medical centers in 5 VA networks in the 

north and western region of the US were potentially eligible for this study if they were screened 

for alcohol misuse on at least two occasions 9-15 months apart between January 1, 2005 and 

December 31, 2008.  Because the interval between outpatient appointments varies, screens 9-15 

months apart were included to represent annual alcohol screens.  Only the first pair of annual 

screens available in CDW during the study period was included for each eligible patient.  

Patients were included in the study if they screened negative for alcohol misuse on their initial 

screen and had no evidence of alcohol misuse or diagnosis or treatment of an alcohol or 

substance use disorder (definition below) in the year prior to their initial negative screen (Figure 

2.1). 
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This study received approval and waivers of informed consent and HIPAA authorization 

from the VA Puget Sound Health Care System Institutional Review Board. 

 

Measures  

 Alcohol screens.  The VA began requiring annual alcohol screening with the 3-item 

Alcohol Use Disorders Identification Test - Consumption (AUDIT-C) in 2004.(11)  The AUDIT-

C is a validated screen for alcohol misuse, which includes the spectrum from drinking above 

recommended limits (21) to alcohol dependence(22). Alcohol screening in the VA during the 

study period consisted of either 1) EHR documentation that the patient did not drink alcohol or 

2) administration of the AUDIT-C.  The AUDIT-C asks the frequency and quantity of typical 

drinking and the frequency of heavy episodic drinking.  Each item of the AUDIT-C is scored 0-4 

points and the items are summed for a total score of 0-12 points.  A positive screen was defined 

as AUDIT-C scores ≥ 3 points in women and ≥ 4 points in men, thresholds which balance 

sensitivity and specificity for identifying alcohol misuse.(23, 24)  AUDIT-C scores of 0 indicate 

no past-year alcohol use and a score of 0 was imputed for patients documented as nondrinkers in 

the EHR as in previous validation studies.(23, 25)  Each patient’s two AUDIT-C screens 9-15 

months apart are referred to as their initial and follow-up screens hereafter.  As above, patients 

were eligible if their initial screen was negative (AUDIT-C score 0-3 for men; 0-2 for women). 

The initial negative screen score was defined by the AUDIT-C score and categorized as 0, 1, 2, 

or 3 points for men and 0, 1, or 2 points for women.  The outcome measure for this study was a 

positive screen at follow-up.   

 Demographic and clinical characteristics.  Covariates were selected based on their 

known association with alcohol misuse and availability in VA administrative data. (26-28) 
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Alcohol misuse is more common in male, unmarried and younger patients, those with a history 

of problem alcohol use and tobacco use, and those with better health status.(29-36)  Several 

clinical measures were derived from inpatient and outpatient International Classification of 

Diseases, Ninth Revision Clinical Modification (ICD-9-CM) diagnoses and service utilization 

documented in the year prior to the initial AUDIT-C: a) past-year tobacco use; b) past-year 

mental health diagnoses for major depression, other mood disorders, anxiety, and other serious 

mental health disorders; c) past-year health care utilization categorized as the number of days of 

any outpatient or inpatient care in the past year;  d) Deyo Comorbidity Index measuring overall 

physical comorbidity in the past-year (37); and e) past-year alcohol or other substance use 

disorder diagnosis or treatment (AUD/SUD), used to define the eligible patient sample, where 

treatment included inpatient and outpatient addictions specialty care.  For analysis the measure of 

health care utilization was categorized as: 1-12 days, 13-24 days, 25-36 days and more than 37 

days; and the Deyo Comorbidity Index was dichotomized at an index score of  ≥3. 

 

Statistical Analyses 

 All analyses were performed separately for men and women due to gender differences in 

AUDIT-C cut-points recommended for identifying alcohol misuse (≥4 men and ≥3 women).(38-

40)  Initial analyses described the demographic and clinical characteristics of the cohort.  

 The unadjusted probability of a positive screen at follow-up was estimated for all patients 

and subgroups of patients based on demographic and clinical characteristics, and differences 

within subgroups were compared using chi-square tests of independence.  A stepped approach to 

multivariate modeling was used to identify patient characteristics most strongly associated with 

the probability of a positive screen at follow-up.  Specifically, three logistic regression models 
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were estimated: model 1 included age only as a covariate; model 2 added race/ethnicity, marital 

status, service-connected disability, tobacco use, mental health diagnoses, health care utilization, 

and Deyo Comorbidity Index; and model 3 added the initial negative screen score as an explicit 

predictor of the follow-up screen.(41-43)  All models were estimated using generalized 

estimating equations with robust error variances (44) and were clustered on medical center to 

account for potential correlation of outcomes within 30 VA medical centers.   Results are 

presented as the average adjusted probability of a positive screen at follow-up, which was 

estimated by allowing the covariate of interest to vary with all other covariates held constant and 

taking the average of the probabilities.  The number needed to screen for one patient to screen 

positive at follow-up was estimated for both unadjusted and adjusted analyses by calculating the 

inverse of the probability of a positive screen at follow-up.(45)  Analyses were conducted using 

Stata MP Parallel Edition, version 12.0 (StataCorp, College Station, TX). 

 

RESULTS 

 

Study Sample and Patient Characteristics 

 Of the 452,180 Veteran outpatients in 5 VA networks with an initial and follow-up screen 

between 2005 and 2008, 341,974 (75.6%) screened negative on their initial screen and were 

eligible for the study (Figure 2.1).  Eligible women (n=20,919; 6.5% of study sample) were 

typically younger, had a greater burden of mental health diagnoses, were less likely to be married 

and had less physical comorbidity than the 321,055 eligible men (Table 2.1).  The mean number 

of days between the initial and follow-up screens was 371 (SD=45) and 375 (SD=43) for women 

and men, respectively. 
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Unadjusted probability of a positive screen at follow-up 

 Among patients with an initial negative screen, the unadjusted probability of a positive 

screen at follow-up was 5.2% (95% CI 4.9-5.5) for women and 5.9% (95% CI 5.8-5.9) for men.  

In both women and men, the probability of a positive screen at follow-up varied across most 

demographic and clinical subgroups (Table 2.2).  For both samples, the probability of a positive 

screen at follow-up varied most across groups based on age and the initial negative screen score. 

The youngest patients (29 years of age or less) and those with the highest initial negative screen 

score (score of 2 for women; 3 for men) were most likely to have a positive screen at follow-up.  

Specifically, for the oldest to youngest age groups, the probability of a positive screen at follow-

up ranged from 4.0%-10.9% for women and 4.7%-16.5% for men.  The probability of a positive 

screen at follow-up for the lowest to highest initial negative screen score ranged from 2.5%-

18.4% and 2.3%-25.1% for women and men, respectively. These ranges in probability of a 

positive screen at follow-up resulted in wide variation across subgroups in the number of patients 

who would need to be screened for one patient to screen positive at follow-up: from 4 to 45 

(Table 2.2). 

 

Adjusted probability of a positive screen at follow-up 

 Multivariate logistic models confirmed that age and initial negative screen score were the 

strongest predictors of a positive follow-up AUDIT-C (Table 2.3).  For both women and men, 

the addition of patient characteristics to logistic regression models had little impact on subgroup 

associations except for the addition of the initial negative screen score in the fully adjusted 

model (model 3), which decreased the variability in the probability of a positive screen at follow-

up across age groups.  The adjusted prevalence of a positive screen at follow-up varied from 
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2.3% to 24.2% across patient subgroups (Table 2.2).  Because of the magnitude of the 

association between initial negative screen score and the probability of a positive screen at 

follow-up, post-hoc adjusted logistic regression analyses tested the  interaction between the 

initial negative screen score and all other demographic and clinical subgroups. Significant 

interactions between initial negative screen score were observed for age (p<0.001) and service-

connected disability (p<0.01) in women and age, race/ethnicity, marital status, tobacco use, Deyo 

Comorbidity Index, and health care utilization (p-values <0.001 except p<0.01 for tobacco use) 

in men.   

 To further explore the magnitude of the effect of the initial negative screen score on the 

association between age and the probability of a positive screen at follow-up, post-hoc adjusted 

logistic regression analyses stratified by initial negative screen score were used to estimate the 

probability of a positive screen at follow-up and the number needed to screen for one patient to 

screen positive at follow-up across age groups (Figure 2.2).  For all age and gender subgroups, as 

initial negative score increased, the probability of a positive screen at follow-up increased.  As a 

result, the number needed to screen for one patient to screen positive at follow-up increased 

across groups as age increased and as the initial negative screen score decreased (Figure 2.2). 

 

Alcohol misuse severity among patients who had a positive screen at follow-up 

 To understand the severity of alcohol misuse among patients who screened positive at 

follow-up, the prevalence of mild (scores of 4; 3-4 for women), moderate (scores 5-7), and 

severe (scores 8-12) alcohol misuse at follow-up was estimated stratified by initial negative 

screen score (Table 2.4).  Among those who had a positive screen at follow-up, most screened 

positive for mild misuse (86.0% of women and 65.9% of men)  only 2.7% and 8.2% of women 

and men, respectively, screened positive for severe misuse.  However, women and men who had 
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an initial negative screen score of 0 and had a positive screen at follow-up had a 4.7% and 12.2% 

prevalence of severe misuse, respectively, whereas only 1.0% of women and 6.2% of men with 

the highest initial negative screen scores who had a positive screen at follow-up were positive for 

severe misuse.   

 To determine whether a positive screen reflected a newly recognized problem with 

alcohol, the prevalence of recognized AUD/SUD in the year between the initial and follow-up 

screen was also estimated for patients with a positive screen at follow-up, stratified by age and 

initial negative screen score (Table 2.5). Overall, 6.7% and 7.6% of women and men with a 

positive screen at follow-up, respectively, had AUD/SUD recognized in the year prior to the 

follow-up screen but the prevalence of AUD/SUD in the year prior to the follow-up screen 

varied across age and initial negative screen score.  In both samples, patients with an initial 

negative screen score of 0 were about twice as likely to have had AUD/SUD in the year prior to 

the follow-up screen, 9.8% and 10.6% of women and men, respectively, compared to those with 

the highest initial negative screen scores. Further, of patients who screened positive for severe 

misuse at follow-up, 33.3% of women and 28.8% of men had AUD/SUD recognized in the year 

prior to the follow-up screen.  In addition, of those with an initial negative screen score of 0 and 

screened positive for severe misuse at follow-up, 43.8% of women and 34.6% of men had 

AUD/SUD recognized in the year prior to the follow-up screen. 

 

DISCUSSION 

 In this sample of VA female and male outpatients who screened negative for alcohol 

misuse, the overall probability of a positive screen at repeat screening a year later was relatively 

low for both women and men, 5.2% and 5.9% respectively.  However, the adjusted probability of 
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a positive screen at follow-up varied from 2.3% to 24.2% depending on patient characteristics.  

In particular, younger patients and those with higher scores on their initial negative screens were 

more likely to screen positive at follow-up.  Depending on age and the initial negative screen 

score, the number needed to screen for one patient to screen positive at follow-up a year after a 

negative screen varied from 4-44 for women and 3-47 for men.   

 We are unaware of previous research evaluating the yield of annual alcohol screening, or 

annual preventive screening for any other mental health or substance use condition (i.e., 

depression or tobacco), when patients have previously screened negative.  Moreover, no prior 

research to our knowledge has evaluated the yield of annual primary care screening for mental 

health and substance use conditions nor estimated the number needed to screen that would be 

acceptable in varying clinical settings and patient populations to identify one previously 

unrecognized patient with a mental health or substance use condition. Although we are unaware 

of any previous research addressing optimal screening intervals for substance use and mental 

health conditions,(46) the interval for screening for cervical cancer was previously increased 

from 1 to 3 years for women who had less than a 1 in 1,000 probability of developing high grade 

cervical dysplasia to avoid missing cervical cancer.(47, 48)  A comparable threshold for alcohol 

screening or other mental health and substance use screening has not been identified. Although 

undiagnosed cervical cancer has different health and cost implications than those related to 

undetected alcohol misuse, it is important to note that the burden of disease and cost 

effectiveness of identifying and counseling patients with alcohol misuse led the NCPP to rank it 

above cervical cancer screening.(2) 

 Optimal screening intervals may vary based on the health care setting and cost of alcohol 

screening.  Assuming screening with the AUDIT-C requires 2 minutes on average, and that the 
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number needed to screen for one patient to screen positive at follow-up is 44-47 for those who 

have the lowest probability of screening positive at follow-up (e.g., the oldest women and men 

with an initial negative screen score of 0), the costs of identifying one patient with a positive 

screen at follow-up could range from $21.30 - $52.10 depending on the personnel providing the 

screen.(49)  This estimate is lower than the cost of blood pressure screening. Given that alcohol 

screening and brief interventions are ranked the 3
rd

 highest prevention priority among those 

recommended by the USPSTF,(2) this is likely a reasonable cost per positive screen in a system 

like the VA, which has implemented clinical support systems for evidence-based follow-up for 

screen-positive patients (50), but may be less affordable in systems that have not. However, 

outpatient practices can now be reimbursed for annual alcohol screening (CMS code G0442; 

$15.82 - $21.56)(19, 51), making annual screening potentially more accessible to some systems. 

In such systems where screening is affordable, our results suggest annual screening is 

appropriate (number needed to screen < 50).   

 As health care systems increasingly implement EHRs with clinical decision support in 

response to incentives linked to health care reform, (52) many may have access to features that 

facilitate customization of screening intervals based on a patient’s clinical and demographic 

characteristics including their last screen score and AUD/SUD history.   EHR algorithms for 

longer screening intervals for lower risk patients might encourage implementation of routine 

alcohol screening by decreasing the burden on primary care practices.  

However, the specific algorithm for customizing screening intervals for lower risk 

patients is unknown.  Further, while increasing the screening intervals for the lowest risk patients 

(e.g., older patients who report no alcohol use in the year prior) may turn out to be advantageous 

in some settings, terminating screening of these patients altogether is not recommended as a 
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small percent will screen positive for misuse at repeat screening.  Results from this study suggest 

that although patients who report no alcohol use on an initial screen were less likely to screen 

positive at follow-up, those that did had a relatively high prevalence of severe alcohol misuse 

and of those, more than half the women and two-thirds the men went unrecognized in the year 

prior (e.g., did not have AUD/SUD diagnosed or treated in the year between screens).   

 This study has several limitations. Unlike research to determine intervals for cancer 

screening,(48, 53, 54) this study lacked a gold standard for alcohol misuse at follow-up.  Some 

positive screens at follow-up were likely false positives. Previous research has suggested that VA 

clinical alcohol screening has a relatively high false negative rate,(55) and some initial negative 

screens may have been false negatives. Because routine alcohol screening has not been widely 

implemented outside VA, it is unknown whether false negatives will be as common in other 

settings.  In addition, use of administrative diagnostic data for covariates limited the factors that 

could be evaluated in this study and likely underestimated the prevalence of mental health 

diagnoses, tobacco use, and AUD/SUD. (56-58).  Further, while this study evaluated the yield of 

annual screening, it did not evaluate alternative screening intervals or the impact of more than 

one prior negative screen on the probability of a positive screen at follow-up.  Moreover, while 

age and the initial negative screen score will likely be strong predictors of a positive screen at 

follow-up in other settings, results of this study of VA outpatients may not reflect the yield of 

annual outpatient screening in other settings due to differences in patients or screening 

implementation.  Additional research is needed to determine optimal alcohol screening intervals, 

including evaluation of the effect of more than one prior negative screen on the yield of 

screening and the cost per patient of various screening methods (e.g, visit-based interviews, 

paper and pencil). Nevertheless, this is the first study to our knowledge to evaluate the yield of 
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annual alcohol screening in patients who have screened negative a year earlier.  Moreover, this 

study included over 20,000 women and 321,000 men, which allowed for evaluation of the 

differences in the NNS for one patient to screen positive after an initial negative screen across 

subgroups based on gender, age and initial negative screen score. 

 

 

CONCLUSION 

 

 For both women and men in this study, the probability of a positive alcohol misuse screen 

in the year after a negative screen was lowest among older patients and those who scored 0 on 

their initial negative screen.  Based on the differences in the probability of a positive screen at 

follow-up across patient subgroups, the number needed to screen for one patient to screen 

positive at follow-up ranged from 4-44 for women and 3-47 for men. Given current 

recommendations for annual alcohol screening, this yield is likely reasonable for annual 

screening.  However, extending the screening interval beyond a year may be appropriate and 

cost-effective for older patients who report no alcohol use on a previous screen in some settings 

that lack the resources to screen and follow-up on all patients annually.  Nevertheless, given the 

severity of alcohol misuse among those who do screen positive for alcohol misuse at follow-up 

screening, there are clear benefits of routine alcohol screening even in these lowest risk patients. 
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Eligible Sample 

 Outpatients in 5 VA networks 

 Alcohol screening on 2 occasions (initial 
and follow-up screen) a year apart 
between 1/05-12/08 

  Engaged in VA care in the year prior to 
initial screen 

 (n=452,180) 
 

 

 

 

Excluded (n=105,201; 24.7%) 

 Initial screen positive for misuse 
(n=75,155; 17.6% 
 

 Alcohol or other substance use 
disorder diagnosis or treatment 
in year prior to study start 
(n=23,949; 5.6%) 
 

 Alcohol screen positive for 
misuse in year prior to study 
start (n=6,097; 1.4%) 

 

 

Excluded (n=5,005; 19.3%) 

 Initial screen positive for misuse 
(n=3,455; 13.3%)  
 

 Alcohol or other substance use 
disorder diagnosis or treatment 
in year prior to study start 
(n=1,178; 4.5%) 
 

 Alcohol screen positive for 
misuse in year prior to study 
start (n=372; 1.4%) 

Male Veterans with a pair of 
annual alcohol screens  

 (n=426,256) 
 

 

 

Study Sample: Men 
 

Men with a pair of annual 
alcohol screens in which the 

initial screen was negative for 
alcohol misuse 
 (n=321,055) 

 

 

 

Female Veterans with a pair of 
annual alcohol screens  

 (n=25,924) 
 

 

 

FIGURE 2.1  Sample of VA outpatients with a negative alcohol screen followed by 

repeat annual screening a year later. 

Study Sample: Women 
 

Women with a pair of annual 
alcohol screens in which the  

initial screen was negative for 
alcohol misuse 

 (n=20,919) 
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TABLE 2.1.  Characteristics of VA outpatients with a pair of annual alcohol 
screens* in which the initial screen was negative for alcohol misuse 

  WOMEN MEN 

 N=20,919 N=321,055 

  n (%) n (%) 

Age         

    ≤ 29 708 (3.4) 1,557 (0.5) 

    30-39 2,490 (11.9) 6,146 (1.9) 

    40-49 3,612 (17.3) 13,535 (4.2) 

    50-59 5,897 (28.2) 40,249 (12.5) 

    60-69 3,635 (17.4) 99,065 (30.9) 

    70-79 1,881 (9.0) 76,621 (23.9) 

    > 79 2,696 (12.9) 83,882 (26.1) 

Race/ethnicity     

    White 7,702 (36.8) 115,556 (36.0) 

    Black 1,226 (5.9) 14,958 (4.7) 

    Hispanic 438 (2.1) 13,033 (4.1) 

    Asian/Pacific Islander 222 (1.1) 4,802 (1.5) 

    American Indian 73 (0.3) 1,077 (0.3) 

    Missing/unknown 11,258 (53.8) 171,629 (53.5) 

Married 7,966 (38.1) 195,133 (60.8) 

≥50% service connected disability 5,421 (25.9) 63,923 (19.9) 

Tobacco use 1,914 (9.1) 30,835 (9.6) 

Mental health diagnosis 7,728 (36.9) 71,703 (22.3) 

Deyo Comorbidity Index ≥ 3 1,004 (4.8) 38,643 (12.0) 

Health care utilization     

     1-12 days 13,892 (66.4) 228,328 (71.1) 

     13-24 days 4,137 (19.8) 59,147 (18.4) 

     25-36 days 1,599 (7.6) 19,861 (6.2) 

     ≥ 37 days 1,291 (6.2) 13,719 (4.3) 

Initial negative screen score
**

     

     0 13,409 (64.1) 203,650 (63.4) 

     1 5,326 (25.5) 57,331 (17.9) 

     2 2,184 (10.4) 33,629 (10.5) 
     3 --     -- 26,445 (8.2) 
*Two AUDIT-C screens 9-15 months apart  
**Women screened positive for misuse at an AUDIT-C score of 3 or more 
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TABLE 2.2  Unadjusted and adjusted probability of a positive  screen at follow-up and the number needed to screen (NNS) for 
one patient to screen positive at follow-up among  VA outpatients with an initial negative screen   

  WOMEN (N=20,919)  MEN (N=321,055) 

 

Positive Screen  
at Follow-up

** 

 (n=1,097)  

Positive Screen  
at Follow-up

** 

 (n=18,773) 

  
Unadjusted  

% (NNS) 
Adjusted*  

% (NNS)   
Unadjusted  

% (NNS) 
Adjusted*  

% (NNS) 

Age ***     ***    

     ≤ 29 10.9 (9) 7.4 (13)  16.5 (6) 9.6 (10) 

     30-39 8.2 (12) 6.3 (16)  10.6 (9) 7.3 (14) 

     40-49 5.6 (18) 5.1 (20)  7.1 (14) 5.8 (17) 

     50-59 4.7 (21) 4.9 (21)  6.4 (16) 6.1 (16) 

     60-69 4.3 (23) 4.8 (21)  6.2 (16) 6.0 (17) 

     70-79 3.8 (26) 5.1 (20)  5.5 (18) 5.6 (18) 

     ≥  80 4.0 (25) 4.6 (22)  4.7 (21) 5.6 (18) 

Race ***     ***    

     White 4.3 (23) 5.0 (20)  5.2 (19) 5.8 (17) 

     Black 4.1 (24) 4.7 (21)  5.1 (20) 5.7 (18) 

     Hispanic 4.3 (23) 5.1 (20)  5.6 (18) 6.7 (15) 

     Asian/Pacific Islander 4.5 (22) 6.1 (17)  4.0 (25) 5.2 (19) 

     American Indian 2.7 (37) 3.6 (28)  4.6 (22) 6.3 (16) 

     Missing/unknown 6.1 (16) 5.4 (18)  6.4 (16) 5.8 (17) 

Marital status ***     ***    

     Unmarried/unknown 5.3 (19) 5.4 (19)  6.5 (15) 6.4 (16) 

     Married 5.1 (20) 5.1 (20)  5.4 (19) 5.5 (18) 

% service connected disability **     ***    

     < 50% 5.5 (18) 5.4 (18)  6.1 (16) 5.9 (17) 

     ≥ 50% 4.4 (23) 4.7 (21)  4.8 (21) 5.4 (18) 

Tobacco use      ***    

     No 5.2 (19) 5.2 (19)  5.8 (17) 5.8 (17) 

     Yes 5.4 (19) 6.1 (16)  6.5 (15) 6.7 (15) 

Mental health diagnosis *     ***    

     No 5.5 (18) 5.1 (20)  6.1 (16) 5.9 (17) 

     Yes 4.8 (21) 5.5 (18)  4.9 (20) 5.7 (17) 

Deyo Comorbidity Index ***     ***    

     0-2 5.4 (19) 5.3 (19)  6.2 (16) 6.0 (17) 

     ≥ 3 2.5 (40) 4.0 (25)  3.4 (29) 4.8 (21) 

Health care utilization ***     ***    

     0-12 days 6.1 (16) 5.6 (18)  6.5 (15) 6.1 (16) 

     13-24 days 4.1 (24) 4.7 (21)  4.5 (22) 5.3 (19) 

     25-36 days 3.1 (32) 3.7 (27)  3.6 (28) 4.8 (21) 

    ≥ 37 days 2.6 (38) 3.6 (28)  3.2 (31) 4.6 (22) 

Initial negative AUDIT-C score ***     ***    

     0 2.5 (40) 2.6 (39)  2.2 (45) 2.3 (44) 

     1 6.7 (15) 6.5 (15)  6.2 (16) 6.0 (17) 

     2 18.4 (5) 17.2 (6)  12.0 (8) 11.5 (9) 

     3 --   --     25.1 (4) 24.2 (4) 

Unadjusted chi-square test of independence: * p<0.05; ** p<0.01; *** p<0.001 

Adjusted analyses included age race/ethnicity, marital status, service-connected disability, tobacco use, mental health diagnoses, health care 
utilization, and Deyo Comorbidity Index and initial negative AUDIT-C score (model 3) 

NNS – number needed to screen for one patient to screen positive at follow-up; the inverse of the probability of a positive screen at follow-
up. 
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Table 2.3.  Unadjusted and adjusted probability of a positive  screen at follow-up among  VA outpatients with an 
initial negative screen   

  

WOMEN 
(N=20,919) 

 

MEN 
(N=321,055) 

 
Positive Screen at Follow-up

**
 

(n=1,097)  
Positive Screen at Follow-up

**
 

(n=18,773) 

  
Un-

adjusted 
Model 

1 
Model 

2 
Model 

3   
Un-

adjusted 
Model 

1 
Model 

2 
Model 

3 

Age ***     ***    

     ≤ 29 10.9 10.9 9.4 7.4  16.5 16.5 14.2 9.6 

     30-39 8.2 8.2 7.6 6.3  10.6 10.6 9.6 7.3 

     40-49 5.6 5.6 5.6 5.1  7.1 7.1 6.9 5.8 

     50-59 4.7 4.7 4.8 4.9  6.4 6.4 6.3 6.1 

     60-69 4.3 4.3 4.5 4.8  6.2 6.2 6.2 6.0 

     70-79 3.8 3.8 4.0 5.1  5.5 5.5 4.8 5.6 

     ≥ 80 4.0 4.0 3.9 4.6  4.7 4.7 5.5 5.6 

Race ***     ***    

     White 4.3 4.7 4.9 5.0  5.2 5.3 5.5 5.8 

     Black 4.1 4.3 4.5 4.7  5.1 5.1 5.3 5.7 

     Hispanic 4.3 4.4 4.6 5.1  5.6 5.7 6.1 6.7 

     Asian/Pacific Islander 4.5 4.6 5.0 6.1  4.0 4.0 4.3 5.2 

     American Indian 2.7 2.9 3.1 3.6  4.6 4.6 4.9 6.3 

     Missing/unknown 6.1 5.7 5.5 5.4  6.4 6.3 6.1 5.8 

Marital status      ***    

     Unmarried/unknown 5.3 5.4 5.4 5.4  6.5 6.3 6.4 6.4 

     Married 5.1 5.0 5.0 5.1  5.4 5.5 5.5 5.5 

% service connected disability **     ***    

     < 50% 5.5 5.6 5.4 5.4  6.1 6.2 6.0 5.9 

     ≥ 50% 4.4 4.3 4.6 4.7  4.8 4.6 5.3 5.4 

Tobacco use      ***    

     No 5.2 5.2 5.2 5.2  5.8 5.8 5.8 5.8 

     Yes 5.4 5.7 6.2 6.1  6.5 6.3 6.8 6.7 

Mental health diagnosis *     ***    

     No 5.5 5.5 5.2 5.1  6.1 6.2 6.0 5.9 

     Yes 4.8 4.8 5.4 5.5  4.9 4.6 5.2 5.7 

Deyo Comorbidity Index ***     ***    

     0-2 5.4 5.3 5.3 5.3  6.2 6.1 6.0 6.0 

     ≥ 3 2.5 3.0 3.6 4.0  3.4 3.6 4.1 4.8 

Health care utilization ***     ***    

     0-12 days 6.1 5.9 5.8 5.6  6.5 6.5 6.3 6.1 

     13-24 days 4.1 4.4 4.4 4.7  4.5 4.6 4.9 5.3 

     25-36 days 3.1 3.3 3.5 3.7  3.6 3.7 4.2 4.8 

     ≥ 37 days 2.6 2.8 3.0 3.6  3.2 3.2 3.8 4.6 

Initial negative screen score ***     ***    

     0 2.5 2.6 -- 2.6  2.2 2.3 -- 2.3 

     1 6.7 6.6 -- 6.5  6.2 6.1 -- 6.0 

     2 18.4 17.6 -- 17.2  12.0 11.8 -- 11.5 

     3 -- -- -- --   25.1 24.9 -- 24.2 

Unadjusted chi-square test of independence: * p<0.05; ** p<0.01; *** p<0.001 

Model 1 included age; model 2 added race/ethnicity, marital status, service-connected disability, tobacco use, mental health 
diagnoses, health care utilization days, and Deyo Comorbidity Index; model 3 added initial negative screen score; all models 
clustered on VA medical center 
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FIGURE 2.2 The adjusted probability of positive screen at follow-up (1A & 1B) and the number needed to screen for one patient to screen positive at 

follow-up (2A &2 B) by age and initial negative screen score .   

Note. Women screen positive at a score ≥ 3. The probability of a positive screen at follow-up was adjusted for age, race/ethnicity, marital status, service-connected disability, tobacco use, mental health 

diagnoses, health care utilization, Deyo Cormibidity Index, and initial negative screen score. Number needed to screen for one patient to screen positive at follow-up is the inverse of the adjusted 

probability of a positive screen at follow-up.  

1A 

2A 

1B 

2B 
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Table 2.4 Among patients who screened positive on their follow-up screen, the severity of alcohol misuse on the follow-up screen by initial negative screen score 

 WOMEN with a Positive Screen at Follow-up**   MEN with a Positive Screen at Follow-up  

  (N=1,097)  (N=18,773) 

 Initial Negative Screen Score  Initial Negative Screen Score 

 AUDIT-C 0 AUDIT-C 1 AUDIT-C 2  AUDIT-C 0 AUDIT-C 1 AUDIT-C 2 AUDIT-C 3 

 n=337 n=359 n=401  n=4,581 n=3,532 n=4,021 n=6,639 

 n (%) n (%) n (%)  n (%) n (%) n (%) n (%) 

Severity of Misuse on Positive Follow-up Screen                

     Mild (AUDIT-C score 4; 3-4 women) 279 (82.8) 312 (86.9) 352 (87.8)  2800 (61.1) 2364 (66.9) 2610 (64.9) 4594 (69.2) 

     Moderate (AUDIT-C scores 5-7) 42 (12.5) 37 (10.3) 45 (11.2)  1220 (26.6) 903 (25.6) 1103 (27.4) 1632 (24.6) 

     Severe (AUDIT-C scores 8-12) 16 (4.7) 10 (2.8) 4 (1.0)   561 (12.2) 265 (7.5) 308 (7.7) 413 (6.2) 
*Women screen positive at an AUDIT-C score of 3 or more 
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Table 2.5. Among patients who screened positive on their follow-up screen, the prevalence of alcohol or other 
substance use problems in the year prior to the follow-up screen.* 

  
WOMEN with a Positive Screen at Follow-

up**   MEN with a Positive Screen at Follow-up 
  (N=1,097)  (N=18,773) 

 Initial Negative Screen Score  Initial Negative Screen Score 

 AUDIT-C 0 AUDIT-C 1 AUDIT-C 2  AUDIT-C 0 AUDIT-C 1 AUDIT-C 2 AUDIT-C 3 
 n=337 n=359 n=401  n=4581 n=3532 n=4021 n=6639 

 
AUD/SUD* 

(%) 
 AUD/SUD* 

(%) 
AUD/SUD* 

(%)  
AUD/SUD* 

(%) 
AUD/SUD* 

(%) 
AUD/SUD* 

(%) 
AUD/SUD* 

(%) 

Age         

    ≤ 29 4.3 4.8 6.1  4.4 8.5 1.4 9.7 

     30-39 8.9 7.1 5.2  14.0 13.6 14.7 5.6 
     40-49 21.1 4.2 10.8  22.9 10.7 9.0 11.0 

     50-59 9.9 11.1 2.6  23.5 13.4 12.0 11.6 

     60-69 12.0 5.9 3.5  13.6 10.6 8.5 8.0 

     70-79 3.6 0.0 0.0  4.3 3.4 3.9 2.9 
    > 79 0.0 0.0 0.0  2.0 1.1 1.1 1.4 
Total 9.8 5.8 4.7   10.6 7.2 7.0 5.9 
* AUD/SUD – the prevalence of an alcohol or other substance use disorder diagnosis or treatment documented in the year prior to the 
follow-up screen 
**Women screen positive at an AUDIT-C score of 3 or more 
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Chapter 3 

 

Do Repeated Negative Annual Alcohol Screens Make Screening Positive Very Unlikely? 

 

INTRODUCTION 

 Alcohol misuse, which includes the spectrum from risky drinking to alcohol dependence, 

is common and costly (22, 59).  The National Commission on Prevention Priorities ranked 

alcohol screening and brief intervention for alcohol misuse the third highest prevention priority 

for US adults due to the burden of disease and cost-effectiveness of the interventions.(2)  The 

U.S. Preventive Services Task Force recommends routine administration of these cost- and life-

saving services,(6-8) but the optimal interval for screening remains unknown.(6) 

 Annual alcohol screening is recommended by the Centers for Medicare and Medicaid 

Services (CMS), Veterans Health Administration (VA) and Department of Defense (DOD). The 

VA has required annual alcohol screening for outpatients since 1997 (11), screening over 90% of 

patients annually (9) and CMS now reimburses for annual alcohol screening in primary care 

settings.(19)  

A recent study evaluated VA outpatients who screened negative on an initial alcohol 

screen and evaluated factors associated with screening positive on a follow-up screen a year 

later.  The study found that although the overall probability of a positive screen at follow-up was 

low (5.2% for women; 5.9% for men), the score on the initial negative alcohol screen was the 

strongest predictor of a positive screen at follow-up; higher negative scores on the initial screen 

were associated with a greater risk of screening positive at follow-up. Other factors that 

predicted a positive screen on the next annual screen included male gender and younger age 

(Lapham et al, submitted).   
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The present study evaluated the impact of repeated negative consecutive alcohol screens 

on the probability of screening positive for alcohol misuse at the subsequent annual alcohol 

screen.  We hypothesized that the number of prior consecutive negative alcohol screens would be 

associated with a very low probability of a positive screen at repeat annual alcohol screening and 

that patients at low risk of a positive screen might have their screening interval extended beyond 

a year.  Specifically, this study estimated the probability of screening positive for alcohol misuse 

after 1, 2, 3 and 4 prior negative screens and the variability in the probability of screening 

positive on the final screen across subgroups based on age, gender and the score on the last 

negative screen.  In addition,   the number of patients who would have to be screened for one 

patient to screen positive on the final screen in the different subgroups is presented to show the 

clinical implications of the findings.  

 

 

METHODS 

 

Study Data 

 Study data were obtained from the VA’s Corporate Data Warehouse (CDW) and VA 

National Patient Care Database.  Data included alcohol screening as well as demographic and 

diagnostic data on all outpatients between January 1 2004 and December 31, 2008 from 30 

medical centers representing five VA networks in the north and western US.  Alcohol screening 

during the study period in the VA consisted of either 1) electronic health record (EHR) 

documentation that the patient was asked about and indicated no past year alcohol use; or 2) 

administration of the AUDIT-C questionnaire (described below).  Because the interval between 

outpatient appointments varies, screens 9-15 months apart were included to represent 

consecutive annual alcohol screens.   
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Study Sample 

 To be included in the study, patients had to have at least two consecutive alcohol screens 

during the study in which the initial screen was negative.  Patients were excluded if they had 

documented evidence of alcohol misuse or an alcohol or other substance use problem (defined 

below) in the year prior to their initial screen (Figure 3.1).  This study received approval and 

waivers of informed consent and HIPAA authorization from the VA Puget Sound Health Care 

System Institutional Review Board. 

  

Four subsamples based on number of prior negative screens   

 Four nested subsamples of patients based on the number of negative consecutive screens 

prior to the final screen were used in this study (Figure 3.1).   The largest subsample consisted of 

patients who had at least one pair of consecutive alcohol screens where the first was a negative 

screen (patients with 1 prior negative screen).  At the other extreme, the smallest subsample 

consisted of patients who had 5 consecutive annual alcohol screens where the first 4 were 

negative (4 prior negative screens).  Further, to maximize power, patients could have multiple 

records within a subsample. In other words, a patient who had 2 consecutive negative screens 

before a final (3rd) screen could contribute 2 pairs to analyses of the probability of a positive 

screen for alcohol misuse after 1 prior negative screen and 1 triplet to the analyses of the 

probability of a positive screen after 3 prior negative screens (Table 3.1).   

 

Measures  
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 Alcohol screens.  In 2004, the VA began requiring annual alcohol screening with the 

validated 3-item AUDIT-C, which assesses the frequency and quantity of typical drinking and 

the frequency of heavy episodic drinking.(11)  Each item of the AUDIT-C is scored 0-4 and 

summed for a total score of 0-12.  AUDIT-C scores of 0 indicate no past-year alcohol use and a 

score of 0 was imputed for all documented nondrinking as in previous validation studies.(23, 25)  

A positive screen was defined as AUDIT-C scores ≥4 for men and ≥3 for women, the thresholds 

which balance sensitivity and specificity for identifying alcohol misuse.(23, 24)  Thus, a negative 

screen was defined as AUDIT-C scores 0-3 for men and 0-2 for women, and all prior negative 

screens scores were categorized based on these scores (0, 1, 2, and 3 for men and 0, 1, and 2 for 

women).   The score on the screen immediately preceding the final screen was referred to the last 

negative screen score.   

The main outcome measure in all analyses was a positive AUDIT-C score on the final 

screen, referred to as a positive final screen.    

 Covariates.  Covariates were selected based on their association with alcohol misuse 

(26-28) (Lapham et al, in prep). Patient demographics included age (< 50, 50-64, ≥65), gender, 

race/ethnicity (white, black, Hispanic, other, and missing/unknown), marital status, and disability 

related to military service.  Inpatient and outpatient Internal Classification of Diseases, Ninth 

Revision Clinical Modification (ICD-9) diagnosis codes were used to document tobacco use  and 

mental health diagnoses for major depression, other mood disorders, anxiety and other serious 

mental health disorders the year prior to a patients’ first screen.  Because patients with higher 

numbers of consecutive screens may have been heavier users of the VA with a greater burden of 

mental and physical comorbidities than patients with smaller numbers of consecutive screens 

(60-62), two additional covariates were included to address this potential bias: a) health care 
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utilization was assessed as the number of days of any outpatient or inpatient care in the year prior 

to the first screen: 0-12 days, 13-24 days, 25-36 days and more than 37 days; and b) Deyo 

Comorbidity Index  which measured overall physical comorbidity in the year prior to the first 

screen and was dichotomized at a score of  ≥3 (37).  Lastly, the exclusion criteria for alcohol or 

other substance use disorder diagnosis (SUD) or treatment was derived from ICD-9 diagnosis 

codes for alcohol use and other SUD diagnoses as well as inpatient and outpatient specialty 

addictions treatment in the year prior to the first screen.   

 

Statistical Analyses 

 Initial analyses described the demographic and clinical characteristics of the four nested 

subsamples of patients with 1, 2, 3, or 4 prior negative screens preceding a last screen.  Main 

analyses estimated the probability of a positive final screen in each of the four subsamples.  The 

probability of a positive final screen was estimated for patient subgroups, based on age, gender 

and the last negative screen score, within the 4 subsamples in unadjusted and adjusted analyses. 

To estimate the adjusted probability of a positive final screen in each subsample, multivariate 

logistic transition regression models using generalized estimating equations with robust error 

variances were used. (44)   Transition models account for the non-independence of measures 

(e.g. multiple alcohol screens from a single individual) as all prior negative screens are treated as 

explicit predictors of the last screen.(41-43, 63)   For each subsample, models included the 

corresponding number of prior negative screens (1-4) categorized by score.  In addition, all 

models were adjusted for covariates (gender, age, race/ethnicity, marital status, service-

connected disability, tobacco use, mental health diagnoses, Deyo Comorbidity Index and health 

care utilization) and were clustered on patient to account for potential correlation of outcomes 
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within subject.  Results are presented as the average adjusted prevalence of a positive final 

screen, which was estimated by allowing the covariate of interest to vary with all other covariates 

held constant and taking the average of the probabilities.  

 In order to demonstrate the implications of the findings, the number needed to screen for 

one patient to have a positive final screen (NNS)  was estimated for both unadjusted and adjusted 

analyses by taking the inverse of the probability of a positive final screen.(45)  Because of 

patient nesting within subsamples, only descriptive comparisons across subsamples were 

possible. All analyses were conducted using Stata MP Parallel Edition, version 12.0 (StataCorp, 

College Station, TX). 

 

Role of the Funding Source 

 This study was funded by VA Health Services Research and Development’s Quality 

Enhancement Research Initiative rapid response research program. The funding source had no 

influence on this study’s design, data collection, analyses or interpretation and reporting of 

results. 

 

RESULTS 

Study sample and patient characteristics 

 Of the 461,233 Veteran outpatients with alcohol screening on at least two occasions a 

year apart between January 1, 2004 and December 31, 2008,  360,384 (78.1%) screened negative 

on their first screen and did not have alcohol misuse or alcohol or substance use disorder 

diagnoses or treatment documented in the prior year, making them eligible for the study (Figure 

3.1).  Ninety-four percent of the total sample were men and more than 60% were at least 65 years 
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old.  The smallest subsample—4 prior negative screens preceding a last screen—included over 

34,000 patients including 2,088 were women.  Age, the prevalence of mental health diagnoses 

and physical comorbidities, and health care utilization tended to increase as the number of prior 

negative screens increased (Table 3.2).  

 

The probability of a positive final screen after 1, 2, 3, and 4 prior negative screens 

 The unadjusted probability of a positive final screen decreased as the number of prior 

negative screens increased: 4.8%, 3.6%, 2.6% and 2.0% for patients with 1, 2, 3, and 4 prior 

negative screens, respectively (Table 3.3).  However, the score on the screen immediately prior 

to the final screen (last negative screen score) was strongly associated with the probability of a 

positive final screen in both unadjusted and adjusted analyses (Table 3.3), and the difference in 

probability between patients with 1 and 4 prior negative screens and varied markedly depending 

on the last negative screen score.  For example, for patients with 1 prior negative screen with a 

score of 3, the adjusted probability of a positive final screen was 22.5%, whereas for those with 4 

prior negative screens and a last negative screen score of 3, the adjusted probability of a positive 

final screen was 6.2%.  Comparable adjusted probabilities for patients with 1 and 4 prior 

negative screens with a score of 0 on the last negative screen were 1.9% and 1.0% respectively.   

 However, although the probability of a positive final screen varied only slightly between 

patients with 1 compared to 4 prior negative screens, when the last negative screen score was 0 

(e.g. adj. 1.9% to 1.0%), these small differences in the probability of a positive final screen 

translated into large differences in NNS from 53 vs 99.   Conversely, for patients who scored 3 

on the last negative screen, the relatively large differences between patients with 1 compared to 4 
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prior negative screens translated into relatively modest differences in the NNS from 4 to 16 

(Figure 3.2).   

 Similar patterns were evident for gender and age (Table 3.4).  Within each subsample, 

women and older patients had a lower probability of a positive final screen, however, the number 

of prior negative screens had the strongest impact on the probability of a last positive screen, 

decreasing within subgroups as the number of prior negative screens increased (Table 3.3). 

 

The range of probabilities for a positive final screen by prior negative screen scores 

 Additional analyses explored the impact of all prior negative screen scores on the 

probability of positive final screen. Specifically, to show the range of probabilities for a positive 

final screen, the adjusted probability of a positive final screen for the patients with lowest 

possible (all 0’s) and the highest possible (all 2’s for women, all 3’s for men) prior negative 

screen scores was estimated for each subsample and stratified by age and gender (Table 3.5).   

The differences in the probabilities of a positive final screen were greatest between the lowest 

possible and highest possible scores, regardless of gender and age. 

 For patients who consistently reported no drinking on all prior negative screens, the 

probability of a positive final screen decreased modestly with each additional prior negative 

screen.  The probability of a last positive screen for those with 1-4 prior negative screen scores of 

0 ranged between 1.9% (1 prior) - 0.7% (4 prior) for the total sample and between  2.7% (1 prior) 

– 0.6% (4 prior) depending on age and gender subgroups (Table 3.5).  Yet these small decreases 

in the probability again resulted in large increases in the NNS:  54-146 for the total sample 

(Figure 3.3) and 38 – 159 depending on age and gender subgroup. 

 For patients who consistently reported the highest possible score on all prior negative 

screens, the probability of a positive final screen was high compared to patients who consistently 
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reported 0’s on all prior negative screens and remained relatively stable with each additional 

prior negative screen. The probability of a positive final screen for those with the highest 

possible score on 1-4 prior negative screens ranged between 22.4% (1 prior) - 25.8% (4 prior) for 

the total sample and between 12.0% (1 prior) - 39.3% (4 prior) depending on age and gender 

subgroup. The corresponding NNS for these probabilities remained stable at 4 for the total 

sample (Figure 3.3) and ranged from 3-9 depending on age and gender subgroup (Table 3.5).   

 

 

DISCUSSION 

 

 The optimal interval for alcohol screening remains unknown, but CMS and the VA 

support annual alcohol screening. However, up to 95% of outpatients screened for alcohol 

misuse screen negative, and the value of repeated screening of these patients is unclear. A prior 

study showed that age, gender and the initial negative screen score were important predictors of a 

positive screen a year later.  The purpose of the present study was to evaluate the impact of 

multiple consecutive prior negative alcohol screens on the probability of a positive final screen 

with the hypothesis being that patients with multiple consecutive prior negative screens would be 

unlikely to screen positive.  However, this study found that the number of prior consecutive 

negative screens alone had only a modest impact on the probability of a positive screen on the 

final screen.  Moreover, even after multiple prior negative alcohol screens, some subgroups of 

patients—based on patient demographics and prior negative screen scores—still had a greater 

than one in five chance of screening positive for alcohol misuse on the next screen.  This 

suggests that any method to customize the screening intervals will need to account for not only 

the number of negative screens but also patient demographics and prior negative screen scores.  
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This is the first study to our knowledge to evaluate the utility of repeated annual screening for 

any behavioral screening (i.e., depression or tobacco).    

 In this sample of VA outpatients who screened negative for alcohol misuse on 1-4 

consecutive prior negative screens, the probability of a positive final screen ranged from 4.8% to 

2.0% for patients with 1 to 4 prior negative screens.  The variation in probabilities of a positive 

final screen were greater across subgroups based on the last negative screen score within each 

subsample (e.g., 1.0% to 6.2% for patients with 4 prior negative screens).  However, when both 

the number of prior negative screens and the last negative screen score were considered together, 

the probability of a positive final screen ranged from 1.0% (for those with 4 negative screens and 

a score of 0 on the last negative screen) to 22.5% (for those with one prior negative and a score 

of 3 on the last negative screen).  If the number of prior negative screens were considered along 

with all prior negative screens scores, age and gender, the probability of a positive final screen 

ranged from 0.6 to 39.3%.  

 However, relatively small absolute differences in the probability of a positive final screen 

resulted in large differences in NNS to have one patient screen positive at follow-up.  For 

patients who consistently scored 0 on all prior negative screens, the small range in the probability 

of a positive final screen (2.7% to 0.6% for patients with 1 to 4 prior negatives screens 

depending on age and gender subgroup) resulted in large changes in the NNS: ranging from 38 to 

159.   In contrast, among patients who consistently scored the highest on all prior negative 

screens and had the greatest variation in the probability of a positive final screen, the difference 

in the probabilities of a positive final screen had only a small impact on the NNS (3-9).    

No prior research to our knowledge has estimated the number needed to screen for one 

patient to screen positive, and it is not known what would be acceptable in primary care to 
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identify one patient with a behavioral health problem that needs to be addressed.  Nor are we 

aware of any prior research evaluating the optimal interval for alcohol screening or other 

behavioral health conditions or an acceptable threshold for recommending extended screening 

intervals.   A previous report that estimated the NNS among VA outpatients who screened 

negative on one prior negative screen found that the NNS ranged from 3-47 (Lapham et al, 

submitted).  The present study found that the number of prior negative screens magnified 

findings in the previous study with NNS ranging from 3-159, an over 3-fold difference over the 

previous study.   

Whether the largest NNS identified in some subgroups in this study are sufficient to 

recommend skipping a year of screening will vary depending on the cost per patient of various 

screening methods (e.g., visit-based interviews, paper and pencil) and the setting.  Establishing 

alcohol screening as a clinical priority and providing the clinical support to ensure evidence-

based follow-up for screen-positive patients requires a sizeable resource investment. Extending 

the screening interval beyond a year for the lowest risk patients may make sense for some 

systems where annual screening of all patients is less affordable. Algorithms for customizing 

extended screening intervals for lower risk patients will need to consider a patient’s age, gender, 

the number of prior negative screens and the scores on those screens as well as any recent history 

of problem alcohol or other substance use and treatment.  Although not assessed in this study, the 

prior study found that although most patients likely screened positive for mild misuse, patients 

who screened positive for alcohol misuse after having reported not drinking in the past year on a 

prior screen had higher rates of severe misuse suggesting the need to continue to screen these 

patients at regular, if extended, intervals (Lapham et al, submitted).  
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 This study has several limitations. This study lacked a gold standard for alcohol misuse. 

Therefore, the prevalence of false positive final screens is unknown. In addition, VA clinical 

alcohol screening has a relatively high false negative rate, (55) and some initial negative screens 

may have been false negatives.  Statistical comparisons across subsamples were not possible and 

descriptive comparisons may have under- or overstated the importance of the findings.  In 

addition, the potential biases due to subsampling patients with increasing numbers of prior 

negative screens may not have been adequately addressed by adjusting for health care utilization 

and physical comorbidity covariates.  Further, use of administrative diagnostic data for 

covariates limited the factors that could be evaluated in this study and likely underestimated the 

prevalence of clinical diagnoses.(56-58). This study did not assess whether patients were 

recognized to have an alcohol use disorder during the 5-year study period.  Inclusion of these 

patients for whom alcohol screening would serve to monitor rather than detect alcohol misuse 

likely increased the prevalence of a positive final screen and decreased the NNS.  Results of this 

study of VA outpatients may not reflect the implications of multiple consecutive prior negative 

screens in other settings due to differences in patients or screening implementation.  Additional 

research is needed to estimate the cost per patient of various screening methods, determine 

optimal alcohol screening intervals for various resource-driven thresholds, and validate screening 

results with other methods. 

 Nevertheless, this study has important strengths.  It is the first study to our knowledge to 

evaluate the value of annual alcohol screening in patients with multiple prior negative screens.  

Moreover, this study included over 360,000 patients of whom over 21,000 were women and over 

34,000 had 4 prior negative screens.  This unique and large sample of patients with multiple 
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consecutive prior negative screens allowed for estimation of the NNS across patients with 1 to 4 

prior negative screens as well as across age, gender and prior negative screen scores. 

 

 

CONCLUSIONS 

 

 This study found that the number of prior negative annual alcohol screens alone was 

associated with relatively minor variation in the probability of a positive final screen and that the 

greatest variation in the probability of a positive final screen was associated with not only the 

number of prior negative screens but patient age, gender and the scores on their prior negative 

screens.  Depending on all these factors, the probability of a positive final screen ranged from 0.6 

to 39.3% and the number needed to screen for one patient to screen positive on the final screen 

ranged from 3 – 159.  These findings suggest that extending the screening interval beyond a year 

may be appropriate for some patient groups with a low likelihood of a positive screen in settings 

that lack the resources to screen and follow-up on all patients annually.  Algorithms for 

customized screening intervals will need to consider additional patient factors aside from the 

number of prior negative screens. 
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Eligible Sample 

 Outpatients in VA Region 1 (5 networks) 

 Alcohol screening on at least 2 occasions a year 
apart between 1/04-12/08  

 Engaged in VA care in the year prior to first screen 
(n=461,233) 

 

 

 

Excluded (n=100,849; 21.9%) 

 Positive screen prior to first 
negative screen or on first screen 
(n=70,602 15.3%)  

 Alcohol or other substance use 
disorder diagnosis or treatment in 
year prior to first negative screen 
(n= 30,247; 6.6 %) 

 Total Sample:  360,384  

Veteran outpatients with 1-4 prior negative alcohol 
screens preceding a final screen 

 
 

 

 

Figure 3.1. Study sample and four subsamples based on the number of prior negative screens* 
_________________________________________________________________________________ 
 

Four subsamples of patients by number of 
prior negative screens preceding a final 

screen: 

1 prior negative screen 
(n=360,384 patients; 100% of total sample) 

2 prior negative screens 
 (n=183,570 patients; 50.9% of total sample) 

3 prior negative screens 
 (n=84,670 patients; 23.5% of total sample) 

4 prior negative screens 
 (n=34,343 patients; 9.5% of total sample) 

Note. *All screens were consecutive annual alcohol screens (9-15 months apart) 
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Table 3.1.  Number of patients and prior negative screens preceding a final screen* 

1 prior negative screen† 2 prior negative screens 3 prior negative screens 4 prior negative screens 

Pairs per Patient 

Patients Pairs‡ Triplets per 
Patient 

Patients Triplets‡ Quadruplets 
per Patient 

Patients Quadruplets‡  Quintuplets 
per Patient 

Patients Quintuplets‡ 

(n=360,384) (n=712,186) (n=183,570) (n=308,001) (n=84,670) (n=122,939) (n=34,343) (n=38,269) 

1 152,718 152,718 1 97,509 97,509 1 50,327 50,327 1 30,417 30,417 

 2 106,059 212,118 2 51,617 103,234 2 30,417 60,834 2 3,926 7,852 

 3 63,245 189,735 3 30,518 91,554 3 3,926 11,778     

 4 34,195 136,780 4 3,926 15,704         

 5 4,167 20,835             

Mean days between 
screens (SD) 371 (45)   368 (36)   363 (33)   355 (31) 

* All screens were consecutive annual alcohol screens (9-15 months apart) 

ŧPair= 1 prior negative screen plus final screen; triplet= 2 prior negative screens plus final screen; quadruplet= 3 prior negative screens plus final screen; quintuplet= 4 prior negative screens plus final screen 

†Patients with 1 prior negative screen represent the total sample 
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Table 3.2. VA outpatients who had 1-4 prior negative screens preceding a final screen* 

 
1 prior negative 

screenŧ 
2 prior negative 

screens 
3 prior negative 

screens 
4 prior negative 

screens 

 (360,384) (183,570) (84,570) (34,343) 

  n (%) n (%) n (%) n (%) 

Female 21,853 (6.1) 10,798 (5.9) 4,987 (5.9) 2,088 (6.1) 

Age         

     < 50 29,603 (8.2) 11,277 (6.1) 4,299 (5.1) 1,484 (4.3) 

     50-64 111,367 (30.9) 55,940 (30.5) 25,586 (30.2) 10,293 (30.0) 

     ≥ 65 219,414 (60.9) 116,353 (63.4) 54,785 (64.7) 22,566 (65.7) 

Race/ethnicity         

     White 128,582 (35.7) 68,389 (37.3) 32,156 (38.0) 13,528 (39.4) 

     Black 16,768 (4.7) 9,018 (4.9) 4,308 (5.1) 1,947 (5.7) 

     Hispanic 14,146 (3.9) 7,442 (4.1) 3,425 (4.0) 1,375 (4.0) 

     Other 6,463 (1.8) 3,600 (2.0) 1,829 (2.2) 786 (2.3) 

     Missing/unknown 194,425 (53.9) 95,121 (51.8) 42,952 (50.7) 16,707 (48.6) 

Married** 213,949 (59.4) 110,860 (60.4) 51,818 (61.2) 21,001 (61.2) 

≥ 50% service connected disability** 72,237 (20.0) 40,017 (21.8) 19,896 (23.5) 8,534 (24.8) 

Tobacco use** 36,617 (10.2) 19,942 (10.9) 9,345 (11.0) 3,673 (10.7) 

Mental health diagnosis** 86,470 (24.0) 49,110 (26.8) 24,007 (28.4) 10,666 (31.1) 

Deyo Comorbidity Index ≥ 3** 45,456 (12.6) 26,108 (14.2) 12,970 (15.3) 5,729 (16.7) 

Health care utilization**          

     1-12 days 256,392 (71.1) 123,377 (67.2) 54,240 (64.1) 20,615 (60.0) 

     13-24 days 66,087 (18.3) 37,515 (20.4) 18,652 (22.0) 8,208 (23.9) 

     25-36 days 22,320 (6.2) 13,176 (7.2) 6,815 (8.0) 3,201 (9.3) 

    ≥ 37 days 15,585 (4.3) 9,502 (5.2) 4,963 (5.9) 2,319 (6.8) 

*All screens were consecutive annual alcohol screens (9-15 months apart)      

** Assessed in the year prior to the first negative screen       

ŧPatients with 1 prior negative screen represent the total sample      
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Table 3.3. Unadjusted and adjusted* probability of a positive final screen by number of prior negative screens€ and the number needed to 
screen (NNS) for one patient to screen positive on the final screen 

 

1 prior negative 
screenŧ 

2 prior negative 
screens 

3 prior negative 
screens 

4 prior negative 
screens 

 
Positive final screen 

(n=34,494) 
Positive final screen 

(n=11,170) 
Positive final screen 

(n=3,240) 
Positive final screen 

(n=772) 
 % adj. % (NNS

¥
) % adj. % (NNS

¥
) % adj. % (NNS

¥
) % adj. % (NNS

¥
) 

Total 4.8 4.8 (21) 3.6 3.6 (28) 2.6 2.6 (38) 2.0 2.0 (49) 
Gender             
     Women 4.4 4.8 (21) 3.4 3.6 (28) 3.0 2.6 (39) 2.5 2.0 (51) 
     Men 4.9 5.4 (19) 3.6 4.5 (22) 2.6 3.8 (26) 2.0 3.0 (33) 
Age             
     < 50 7.4 5.8 (17) 5.7 4.6 (22) 4.6 3.7 (27) 4.4 3.4 (29) 
     50-64 5.2 5.0 (20) 3.9 3.8 (26) 2.9 2.8 (35) 2.0 2.0 (51) 
     ≥ 65 4.4 4.6 (22) 3.3 3.4 (29) 2.4 2.4 (41) 1.9 1.9 (52) 
Last negative screen score**            
     0 1.9 1.9 (53) 1.4 1.7 (60) 1.1 1.4 (71) 0.8 1.0 (99) 
     1 5.3 5.2 (19) 4.2 3.6 (28) 3.3 2.6 (38) 2.8 2.3 (44) 
     2 11.2 10.8 (9) 9.2 6.3 (16) 7.4 4.3 (23) 5.9 3.6 (28) 
     3 23.1 22.5 (4) 19.4 11.7 (9) 15.2 7.2 (14) 12.9 6.2 (16) 

*Adjusted for gender, age, race/ethnicity, marital status, service-connected disability, tobacco use, mental health diagnoses, 
health care utilization, Deyo Comorbidity Index, and the corresponding number of prior negative screens  

€All screens were consecutive annual screens (9-15 months apart)        

ŧPatients with 1 prior negative screen represent the total sample        

¥NNS for one patient to screen positive on the final screen is the inverse of the adjusted probability      
**Score on the last negative screen preceding the final screen         
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FIGURE 3.2.  The association between the number of prior negative screens and the score on the last negative 
screen with the number needed screen for one patient to screen positive on the final screen  

 
 

 
___________________________________________________________________________________________ 
Note. The number needed to screen for one patient to screen positive on the final screen is the inverse of the adjusted probability of a positive 

final screen.   
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FIGURE 3.3.  The lowest and highest NNS based on the lowest possible scores (all 0’s) to the highest possible 
scores (all 2’s women; all 3’s men) on 1-4 prior negative screens 

 

___________________________________________________________________________________________ 
Note. The number needed to screen (NNS) for one patient to screen positive on the final screen is the inverse of the adjusted probability of a 

positive final screen.   
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Table 3.4. Unadjusted and adjusted* probability of a positive final screen by number of prior negative screens€ and the number needed to 
screen (NNS) for one patient to screen positive on the final screen 

  Probability of  Positive Final Screen 

 

1 prior negative 
screenŧ 

2 prior negative 
screens 

3 prior negative 
screens 

4 prior negative 
screens 

 (n=34,494)  (n=11,170) (n=3,240)  (n=772) 
 % adj. % % adj. % % adj. % % adj. % 
Total 4.8 4.8 3.6 3.6 2.6 2.6 2.0 2.0 
Gender         
     Women 4.4 4.8 3.4 3.6 3.0 2.6 2.5 2.0 
     Men 4.9 5.4 3.6 4.5 2.6 3.8 2.0 3.0 
Age         
     < 50 7.4 5.8 5.7 4.6 4.6 3.7 4.4 3.4 
     50-64 5.2 5.0 3.9 3.8 2.9 2.8 2.0 2.0 
     ≥ 65 4.4 4.6 3.3 3.4 2.4 2.4 1.9 1.9 
Race/ethnicity         
     White 4.2 4.7 3.2 3.5 2.4 2.6 1.7 1.8 
     Black 4.2 4.7 3.3 3.7 2.6 2.8 2.3 2.4 
     Hispanic 4.6 5.5 3.5 4.2 2.8 3.4 2.4 2.8 
     Other 3.3 4.2 2.3 2.9 1.9 2.4 1.8 2.2 
     Missing/unknown 5.4 4.9 4.1 3.7 2.8 2.6 2.2 2.0 
Marital status**         
     Unmarried/Unknown 5.3 5.3 3.9 3.9 2.8 2.8 2.1 2.1 
     Married 4.6 4.6 3.5 3.4 2.5 2.5 2.0 2.0 
% service connected disability**         
     < 50% 5.1 4.9 3.8 3.7 2.7 2.7 2.0 2.0 
     ≥ 50% 4.0 4.5 3.1 3.4 2.4 2.6 2.0 2.0 
Mental health diagnosis**         
     No 4.8 4.8 3.6 3.6 2.5 2.5 2.0 2.0 
     Yes 5.2 5.4 4.2 4.2 3.3 3.4 2.3 2.4 
Tobacco use**         
     No 5.1 4.9 3.8 3.6 2.7 2.6 2.0 1.9 
     Yes 4.1 4.7 3.2 3.7 2.4 2.7 2.0 2.3 
Deyo Comorbidity Index**         
     0-2 5.2 5.0 3.9 3.7 2.8 2.7 2.2 2.1 
     ≥ 3 2.8 3.7 2.2 3.0 1.6 2.2 1.3 1.7 
Health care utilization**         
     1-12 days 5.5 5.0 4.0 3.6 2.9 2.6 2.2 2.0 
     13-24 days 3.9 4.5 3.2 3.7 2.4 2.7 1.9 2.1 
     25-36 days 3.1 4.2 2.6 3.5 1.9 2.4 1.6 1.9 
     ≥ 37 days 2.7 4.0 2.3 3.5 1.9 2.7 1.9 2.4 
Last prior screen         
     0 1.9 1.9 1.4 1.7 1.1 1.4 0.8 1.0 
     1 5.3 5.2 4.2 3.6 3.3 2.6 2.8 2.3 
     2 11.2 10.8 9.2 6.3 7.4 4.3 5.9 3.6 
     3 23.1 22.5 19.4 11.7 15.2 7.2 12.9 6.2 
2nd to last prior screen         
     0 -- -- 1.6 2.3 1.2 1.8 1.0 1.5 
     1 -- -- 4.1 3.2 3.1 2.3 2.7 1.8 
     2 -- -- 8.3 4.7 6.7 3.2 5.1 2.3 
     3 -- -- 17.4 8.1 14.3 5.4 12.2 4.1 
3rd to last prior screen         
     0 -- -- -- -- 1.2 1.9 1.0 1.7 
     1 -- -- -- -- 3.3 2.6 2.8 2.0 
     2 -- -- -- -- 6.5 3.3 5.5 2.3 
     3 -- -- -- -- 12.1 4.4 9.2 2.6 
4th to last prior screen         
     0 -- -- -- -- -- -- 1.0 1.6 
     1 -- -- -- -- -- -- 2.6 1.9 
     2 -- -- -- -- -- -- 5.0 2.3 
     3 -- -- -- -- -- -- 8.9 3.1 
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*Adjusted for gender, age, race/ethnicity, marital status, service-connected disability, tobacco use, mental health diagnoses, health care utilization, Deyo 
Comorbidity Index, and the corresponding number of prior negative screens 
€All screens were consecutive annual screens (9-15 months apart) 
** Assessed in the year prior to the first negative screen 
ŧPatients with 1 prior negative screen represent the total sample 
¥NNS for one patient to screen positive on the final screen is the inverse of the adjusted probability 
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Table 3.5. Adjusted€ probability of a positive final screen for the lowest and highest prior negative screenŧ score for the total sample and stratified by age and gender 

 1 prior negative screen 2 prior negative screens 3 prior negative screens 4 prior negative screens 

 Prior negative score Prior negative score Prior negative score Prior negative score 

 Total Sample (N=721,186) 
 Lowest Highest Lowest Highest   Lowest Highest Lowest Highest 
 (n=465,997) (n=52,844) (n=177,233) (n=7,436)   (n=66,636) (n=1,108) (n=20,034) (n=125) 
 0 3* 0-0 3-3*    0-0-0 3-3-3* 0-0-0-0 3-3-3-3* 

Age %  (95% CI) NNS % (95% CI)  NNS % (95% CI) NNS % (95% CI) NNS % (95% CI) NNS % (95% CI) NNS % (95% CI) NNS % (95% CI) NNS 

< 50 2.3 (2.2- 2.4) 44 26.1 (25.4- 26.9) 4 1.6 (1.5- 1.7) 62 33.1 (31.3- 34.8) 3 1.3 (1.1- 1.5) 77 35.4 (31.7- 39.0) 3 1.2 (0.9- 1.6) 81 38.6 (30.7- 46.6) 3 
50-64 2.0 (1.9- 2.0) 51 23.1 (22.7- 23.6) 4 1.3 (1.2- 1.4) 77 28.6 (27.5- 29.6) 4 1.0 (0.9- 1.0) 105 28.7 (26.4- 30.9) 3 0.7 (0.6- 0.8) 149 25.6 (20.7- 30.4) 4 
≥ 65 1.8 (1.7- 1.8) 57 21.4 (21.0- 21.8) 5 1.1 (1.1- 1.2) 88 26.0 (25.1- 26.9) 4 0.8 (0.8- 0.9) 123 25.5 (23.6- 27.3) 4 0.7 (0.6- 0.8) 152 25.1 (20.8- 29.4) 4 

Total 1.9 (1.8- 1.9) 54 22.4 (22.0- 22.7) 4 1.2 (1.2- 1.3) 83 27.1 (26.3- 28.0) 4 0.9 (0.8- 0.9) 114 26.7 (24.8- 28.5) 4 0.7 (0.6- 0.8) 146 25.8 (21.6- 30.1) 4 

 Women  (N=42,876) 
 Lowest Highest Lowest Highest Lowest Highest Lowest Highest 
 (n=28,356) (n=3,961) (n=10,474) (n=478) (n=3,934) (n=42) (n=1,217) (n=4) 
 0 2 0-0 2-2 0-0-0 2-2-2 0-0-0-0 2-2-2-2 

Age %  (95% CI) NNS % (95% CI) NNS % (95% CI) NNS % (95% CI) NNS % (95% CI) NNS % (95% CI) NNS % (95% CI) NNS % (95% CI) NNS 
< 50 2.7 (2.5- 2.8) 38 15.1 (14.4- 15.9) 7 2.1 (1.9- 2.3) 47 16.1 (14.6- 17.5) 6 2.0 (1.7- 2.4) 49 18.3 (15.3- 21.4) 5 2.0 (1.3- 2.7) 49 18.2 (11.8- 24.7) 5 

50-64 2.3 (2.2- 2.4) 44 13.2 (12.5- 13.8) 8 1.7 (1.6- 1.9) 58 13.4 (12.2- 14.6) 7 1.5 (1.3- 1.7) 66 14.1 (11.8- 16.4) 7 1.1 (0.8- 1.4) 90 10.8 (7.0- 14.6) 9 
≥ 65 2.1 (1.9- 2.2) 49 12.0 (11.4- 12.6) 8 1.5 (1.4- 1.7) 66 12.0 (10.9- 13.0) 8 1.3 (1.1- 1.5) 78 12.3 (10.2- 14.3) 8 1.1 (0.8- 1.4) 92 10.6 (6.8- 14.4) 9 

Total 2.3 (2.2- 2.4) 44 13.8 (13.2- 14.4) 7 1.7 (1.6- 1.9) 58 14.1 (13.0- 15.3) 7 1.5 (1.3- 1.7) 66 14.8 (12.6- 17.1) 7 1.2 (0.9- 1.6) 81 12.4 (8.2- 16.5) 8 

 Men (N=669,310) 
 Lowest Highest Lowest Highest Lowest Highest Lowest Highest 
 (n=437,641) (n=48,883) (n=166,759) (n=6,958) (n=62,702) (n=1,066) (n=18,817) (n=121) 
 0 3 0-0 3-3 0-0-0 3-3-3 0-0-0-0 3-3-3-3 

Age %  (95% CI) NNS % (95% CI) NNS % (95% CI) NNS % (95% CI) NNS % (95% CI) NNS % (95% CI) NNS % (95% CI) NNS % (95% CI) NNS 
< 50 2.3 (2.2- 2.4) 44 27.0 (26.2- 27.9) 4 1.6 (1.4- 1.7) 64 34.2 (32.4- 36.1) 3 1.3 (1.1- 1.4) 80 36.0 (32.3- 39.8) 3 1.2 (0.8- 1.5) 85 39.3 (31.1- 47.5) 3 

50-64 1.9 (1.9- 2.0) 52 24.0 (23.5- 24.5) 4 1.3 (1.2- 1.3) 79 29.6 (28.5- 30.8) 3 0.9 (0.8- 1.0) 109 29.2 (26.9- 31.6) 3 0.6 (0.5- 0.8) 155 26.0 (21.1- 31.0) 4 
≥ 65 1.7 (1.7- 1.8) 57 22.1 (21.7- 22.5) 5 1.1 (1.1- 1.2) 90 27.0 (26.0- 27.9) 4 0.8 (0.7- 0.8) 128 26.0 (24.0- 27.9) 4 0.6 (0.5- 0.7) 159 25.6 (21.2- 30.1) 4 

Total 1.8 (1.8- 1.9) 55 23.1 (22.7- 23.5) 4 1.2 (1.1- 1.2) 85 28.0 (27.1- 29.0) 4 0.8 (0.8- 0.9) 120 27.2 (25.3- 29.1) 4 0.6 (0.6- 0.7) 154 26.3 (21.9- 30.7) 4 

* Women are included in the total sample with a highest negative AUDIT-C score of 2.  Highest negative screen score combinations for women were 2, 2-2, 2-2-2, and 2-2-2-2 for 2, 3, 4 and 5 consecutive screens, 
respectively 
€Adjusted for gender, age, race/ethnicity, marital status, service-connected disability, tobacco use, mental health diagnoses, health care utilization, Deyo Comorbidity Index, and the corresponding number of prior 
negative screens 

ŧAll screens were consecutive annual alcohol screens (9-15 months apart) 
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Chapter 4 

 

Increased Documented Brief Alcohol Interventions with a Performance Measure and Electronic 

Decision Support 

 

 

INTRODUCTION 

Alcohol misuse is a significant cause of disease and disability(1) accounting for nearly 

4% of deaths worldwide.(64)  Moreover, brief opportunistic counseling interventions can 

decrease drinking and improve health for patients who screen positive for alcohol misuse.(3-5, 

65, 66)  Based on the clinical burden of alcohol-related disease and the cost-effectiveness of brief 

alcohol interventions,(2, 67) the recent National Commission on Prevention Priorities ranked 

alcohol screening and brief intervention the 3
rd

 most important preventive service for adults.(6)  

However, despite the confirmed efficacy of alcohol screening and brief intervention (BI),(3) 

widespread implementation of these practices as part of routine medical care has not 

occurred.(13, 14, 68, 69)   

The Veterans Affairs (VA) Healthcare System, the largest integrated healthcare system in 

the US, has transformed the quality of care for Veterans through two key tools: 1) national 

performance measures and 2) computerized electronic clinical reminders in the VA’s state of the 

art electronic health record (EHR).(15, 70, 71)  National VA performance measures reflecting 

evidence-based practice guidelines are linked to financial incentives for clinical leaders(15) and 

monitored through quarterly facility-level reports.  VA clinical reminders are decision support 

tools in the EHR designed to prompt, document, and monitor recommended care.(16, 72)   

Over the past 5 years, VA has taken a stepped approach to implementing alcohol 

screening and BI with performance measures and clinical reminders in the EHR.  In 2004, the 

VA implemented a performance measure requiring annual alcohol misuse screening.(11)  
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However, only a minority of VA patients who screened positive for alcohol misuse nationwide in 

the same year reported receiving alcohol-related advice.(9)   Since July 2006, VA has taken steps 

to implement BI in four phases.  First, VA began using medical record reviews to monitor 

documentation of BI for patients who screened positive for alcohol misuse.  In July 2007, VA 

announced a new performance measure that would require all patients who screened positive for 

alcohol misuse to have documented BI.  This performance measure for BI was implemented 

October 1, 2007, although no benchmarks were set for expected rates of BI.  In January 2008, a 

clinical reminder for BI (Figure 4.1) was electronically disseminated into the EHR at each VA 

facility.(73)  The clinical reminder was designed to prompt providers to offer evidence-based BI 

when a patient screened positive for alcohol misuse and to facilitate documentation of key 

elements of BI.  The purpose of this study was to evaluate whether this strategy to implement BI 

nationally in the VA was associated with increased prevalence of documented BI among VA 

patients with alcohol misuse. 

 

METHODS 

Study Design 

This is a retrospective, natural history study of the implementation of population-based 

brief intervention for alcohol misuse in the VA between July 1, 2006 and September 30, 2008.  

Patient-level data were used to evaluate the prevalence of documented BI among patients who 

screened positive for alcohol misuse during the 4 phases of BI implementation. 

 

Data collection  
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Data for this study were obtained from the VA Office of Quality and Performance’s 

(OQP) External Peer Review Program (EPRP).   EPRP is contracted by VA OQP to conduct 

comprehensive standardized medical record reviews of a random sample of outpatients seen at 

each VA medical center each month(74) and is performed by trained reviewers using detailed 

abstraction rules and computerized algorithms to ensure reliable and accurate data 

abstraction.(71)  Cross-sectional data from medical record reviews are published quarterly for 

quality improvement and used to monitor national performance.  Patients were eligible for the 

outpatient EPRP sample at the time of this study if they received VA outpatient care 13-24 

months before the medical record review, had another outpatient visit in the month before the 

review, and had not been included in a previous EPRP sample that fiscal year.  Approval for the 

study and waivers of informed consent and HIPAA authorization were granted through both the 

University of Washington and VA Puget Sound Health Care System Institutional Review 

Boards.    

 

Study Sample  

Outpatients included in EPRP medical record reviews were eligible for this study if they 

screened positive for alcohol misuse (defined below) between July 1, 2006 and September 30, 

2008 and had at least 30 days between documented alcohol screening and medical record review.  

Because evaluation of the VA performance measure by VA OQP excluded patients who had 

documented cognitive impairment, were in hospice care, or received VA addictions treatment in 

the 90 days prior to alcohol screening, these patients were not eligible for this study.   Each 

patient’s earliest recorded alcohol screen during the study period was used for this study.  
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Measures 

Phases of BI implementation 

Patients were included in one of four successive phases of BI implementation based on 

the date they completed alcohol screening (Figure 4.2):  

1)  Baseline year, in which measures of documented BI were pilot tested;  

2)  Transition quarter, the three months between announcement and implementation of the 

performance measure for BI;   

3)  Performance measure (PM) implementation, the first three months of performance 

measure implementation, before national dissemination of the BI clinical reminder; and  

4)  Clinical reminder (CR) dissemination, the three quarters (9 months) after nationwide 

electronic dissemination of the BI clinical reminder.  

 

Outcome Measures 

Advice and feedback are key components of efficacious BI.(4, 65)  Therefore, EPRP 

medical record reviewers abstracted data on the following 4 components of BI: advice to abstain 

from drinking, advice to drink within recommended limits, personalized feedback, and general 

feedback (defined in detail in Table 4.1).  These components were considered sufficiently 

concrete to be reliably extracted from the medical record unlike components such as expression 

of concern or an empathetic or motivational approach.(75)   Two main outcome measures of BI 

documented within 30 days after alcohol screening are used in this study (Table 4.1).  One is a 

stringent (restrictive) definition requiring documentation of both advice and feedback. This 

measure is referred to as the VA performance measure of BI because it is consistent with the VA 

performance measure.   The other is an inclusive definition and requires advice and/or feedback 
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(any BI).   Both measures were evaluated because there is no clear consensus on required 

components of BI and the prevalence of BI differed based on the definition.  Each of the four 

individual components of BI in addition to composite measures of any advice and any feedback 

were also evaluated as secondary outcomes (Table 4.1).   

Referral to addictions treatment is often indicated for patients with alcohol use disorders. 

Therefore, EPRP also assessed documentation of discussion of referral and referral to addictions 

treatment. For this study, these measures were combined into a single composite measure of 

referral to treatment due to relatively small numbers of each (Table 4.1).   Both referral to 

treatment and an aggregate measure of any documented component of BI and/or referral, any BI 

or referral, were also evaluated as secondary outcomes (Table 4.1). 

 

Patient Characteristics 

Alcohol misuse was defined as Alcohol Use Disorders Identification Test – Consumption  

(AUDIT-C) scores ≥ 5 points for purposes of study eligibility.  The AUDIT-C, is a 3-item 

alcohol screening questionnaire, validated in veteran and non-veteran primary care patients 

(Table 1), used for annual screening in the VA since 2006.(76)  Medical record reviewers 

recorded the screening date and AUDIT-C score.  While AUDIT-C scores ≥ 4 and ≥ 3 balance 

sensitivity and specificity for men and women respectively, > 5 is an appropriate cut-off for both 

women and men in certain settings.(77)  The VA performance measure for BI requires 

documentation of BI for all patients with an AUDIT-C score > 5 points to decrease the burden of 

false positive screens.   

Covariates included age, gender, and past-year tobacco use.  Patient race was not used 

due to limitations in VA race data during the study period.  Additional covariates, associated 
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with receipt of BI, (78-80) included binary measures of prior recognition of alcohol use 

disorders, prior addictions treatment, and prior mental health or substance use disorder diagnoses 

(defined in detail in Table 1).  Patients were also categorized as screening positive for mild, 

moderate, or severe alcohol misuse based on AUDIT-C scores (5, 6-7, and 8-12 points, 

respectively).(76, 81, 82)   

 

Statistical Methods 

Initial analyses described demographic and clinical characteristics of the study sample.   

To evaluate differences in the prevalence of documented BI during the 4 phases of 

implementation, the unadjusted prevalence of BI was estimated for each phase and compared 

using chi-square test for linear trend.  For adjusted analyses, the relative risk of BI was estimated 

using a generalized log-linear regression with a Poisson working model and robust error 

variances.(83, 84)  Models were fit with medical center as a clustering variable to account for 

correlation of data within 139 VA medical centers and adjusted for baseline characteristics: 

gender, age categories, tobacco use, prior alcohol use disorders or addictions treatment, mental 

health or non-alcohol substance use disorder diagnosis and AUDIT-C categories. The four 

phases of BI implementation were modeled as a categorical variable with baseline year as the 

referent group.  Results are presented as the adjusted prevalence of each outcome for each phase 

of BI implementation.  For each outcome, post-estimation Wald tests evaluated two types of 

associations: 1) a linear trend of increasing prevalence across the 4 phases of BI implementation 

and 2) differences in prevalence between successive phases of BI implementation.  Finally, 

interactions were tested to evaluate whether patient baseline characteristics modified the 

association between phase of BI implementation and the two main outcome measures of 
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documentation of BI.  Stratified analyses and parallel Wald tests were performed if interactions 

between baseline characteristics and phase of BI implementation were significant.  Analyses 

were performed using Stata Special Edition, version 10.1 (StataCorp 2008). 

 

RESULTS 

Study Sample and Patient Characteristics 

Of the 81,997 patients with an eligible AUDIT-C alcohol screen during the study, a total 

of 6,788 outpatients (8.3%) screened positive for alcohol misuse (AUDIT-C > 5) and met 

inclusion criteria (Figure 4.2): 3,504 in the baseline year, 753 in the transition quarter, 697 in the 

performance measure (PM) implementation quarter, and 1,834 in the 9 months after clinical 

reminder (CR) dissemination. The sample was predominantly male and older, reflecting the 

overall VA patient population.  Over half smoked, about a fifth had been previously diagnosed 

with an alcohol use disorder or received addictions treatment, and 60% had been previously 

diagnosed with other mental health and/or substance use disorders (Table 4.2).   

 

Changes in the Prevalence of BI and Referral Over Four Phases of Implementation  

The prevalence of documented BI—using either main outcome measure—increased 

across all four phases of BI implementation in both unadjusted (Table 4.3) and adjusted analyses 

(test for trend p-values <0.001) (Figure 4.3, panel A).   The adjusted prevalence of the VA 

performance measure of BI increased from 5.5% at baseline to 29% after CR dissemination, 

demonstrating a 5.2-fold increase (95%CI 3.8–7.1) over the course of the study.  Although the 

increase in adjusted prevalence of either main measure was not significant from the baseline year 

to the transition quarter, the prevalence increased significantly over the next two phases (p-
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values <0.001 for all comparisons except p-value <0.01 from transition quarter to PM 

implementation for any BI).  

The prevalence of documented advice and feedback each increased across the four phases 

of BI implementation in unadjusted (Table 4.3) and adjusted analyses (test for trend p-values 

<0.001) (Figure 4.3, panel A).  In particular, the adjusted prevalence of all measures of advice 

and feedback increased significantly from transition quarter to PM implementation quarter and 

from PM implementation to CR dissemination (p-values <0.001 except p-value<0.05 from 

transition quarter to PM implementation for general feedback and advice to drink within limits). 

The adjusted prevalence of any advice increased from 19.1% (95%CI 16.4-22.1) to 41.8% (38.0-

46.1) and the adjusted prevalence of any feedback increased from 19.9% (95%CI 17.3-22.9) to 

37.4% (33.7-41.6) from baseline year to CR dissemination, respectively, with the test for trend 

significant at p-values <0.001 (Figure 4.4).  

 The prevalence of referral to treatment did not significantly increase over any phase of 

BI implementation in unadjusted (Table 4.3) or adjusted analyses (Figure 4.3, panel A), and each 

component of the referral measure was also stable over time with unadjusted rates ranging from 

9.6% to 10.3% for discussion of referral alone and 12.3% to 13.8% for documented referral to 

treatment.  The adjusted prevalence of the aggregate measure of any BI or referral increased 

across all four phases BI implementation (test for trend p-value <0.001) and, specifically, from 

the transition quarter to PM implementation quarter (p-value <0.01) and from PM 

implementation to CR dissemination (p-value <0.001).   

 

Prior Addiction Modified the Effect of BI Implementation  
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Prior alcohol use disorders or addictions treatment modified the association between 

phase of BI implementation and the prevalence of BI – using either main measure (p-values < 

0.05).  Stratified analyses were, therefore, performed for main and secondary outcomes (Figure 

4.3, panels B and C).  Overall, patients with prior alcohol use disorders or addictions treatment 

were significantly more likely to have documentation of either main measure of BI (p-

values<0.001) compared to patients without prior alcohol use disorders or addictions treatment.  

However, patients without prior alcohol use disorders or addictions treatment had a significantly 

greater proportional increase in either measure of BI after CR dissemination compared to those 

with prior alcohol use  disorders or addictions treatment (p-value<0.05 VA performance measure 

of BI, p-value<0.01 any BI).   Significant interactions between prior alcohol use disorders or 

addictions treatment and phase of BI implementation were also observed for secondary 

outcomes: personalized feedback, referral to treatment and any BI or referral (p-values <0.05).   

 

DISCUSSION 

This observational study found that the VA’s strategy of implementing BI with a 

performance measure supported by dissemination of an electronic clinical reminder for brief 

intervention (BI) was associated with statistically and clinically meaningful increases in 

documentation of evidence-based BI in the first year of the performance measure.  After 

dissemination of the clinical reminder, 29% of patients with alcohol misuse had documentation 

of BI using the most restrictive measure of BI, alcohol-related advice plus feedback linking 

alcohol use to health, while 54% had documentation of at least one component of BI and/or 

referral in adjusted analyses.  Additionally, the magnitude of the increase in documented BI over 

the phases of BI implementation varied depending on whether patients had documentation of 
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prior alcohol use disorders or addictions treatment.  As in previous studies,(79) patients with 

previously recognized alcohol use disorders or addictions treatment were more likely than those 

without to have BI documented, however,  those without prior alcohol use disorders or 

addictions treatment had greater proportional increases in documentation of BI after clinical 

reminder dissemination.  

While performance measures and electronic clinical reminders have been associated with 

increased rates of other preventive care,(15-17)  to our knowledge this is the first study to 

document an association between implementation of a performance measure and electronic 

decision support for BI with increased prevalence of BI.  Previous efforts to implement BI for 

alcohol misuse in real world settings have produced varying results depending on the intensity of 

the effort(69) and the number of conditions targeted.(85)   Although projects focusing on 

physician training and support have delivered BI to 22% - 59% of eligible patients,(86-88) most 

efforts to implement BI along with other routine preventive care in the absence of resources 

exclusively for BI  have  been disappointing.(85)  One exception is a recent implementation trial 

that coupled physician training and performance feedback with electronic decision support for 

alcohol screening and BI in patients with hypertension that resulted in 51% of eligible patients 

having documented BI.(89)  However, it is not known if these rates of BI were sustained after 

the conclusion of the study.  Therefore, health care systems currently lack effective models for 

integrating BI into routine care alongside other evidence-based preventive care.   

In the current study, the prevalence of documented BI increased meaningfully in the first 

year of PM implementation despite alcohol screening and BI being one of many preventive 

initiatives underway in VA.  Moreover, these increases were in the absence of any explicit target 

for expected rates of BI.  This suggests that this combination of strategies is a powerful approach 
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for BI implementation.  Nevertheless, 47% of patients who screened positive for alcohol misuse 

in the 9 months after dissemination of the clinical reminder had no documentation of BI, 

indicating continued need for improvement.  We suspect that systematic provider education and 

national targets for expected rates of BI may be required to maximize implementation of BI.  

Previous studies have demonstrated that patients without alcohol-related medical 

problems, and with less severe alcohol misuse, are less likely to receive BI.(79, 80) Moreover, 

prior research found that providers predominantly advised patients with alcohol misuse to 

abstain,(79) further suggesting that providers had not integrated evidence-based BI for risky 

drinking into their practices.  In the present study, after dissemination of the clinical reminder for 

BI, the prevalence of advice to drink within recommended limits increased significantly, 

suggesting that clinical reminders might aid providers in taking a more preventive approach 

toward risky drinking.(73)  

About half of screen positive patients with previously diagnosed alcohol use disorders or 

addictions treatment had any BI documented during the baseline year of monitoring, 

considerably above the 11% of patients with alcohol use disorder who received evidence-based 

care in an important study of the quality of US health care.(90)  Nevertheless, after the baseline 

year these patients had large increases in BIs that included both advice and feedback, and the 

prevalence of documented advice to abstain nearly doubled in this high risk group.  Also, more 

than two thirds of these patients had documented BI or referral in the year after performance 

measure implementation.   However, the proportion of these patient with documented referrals to 

treatment or discussions of referral alone did not increase, even though the clinical reminder 

could also facilitate referral.  This finding among VA patients with prior alcohol use disorders or 

addictions treatment could reflect patient-centered care (if patients had previously declined 
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referral), provider reluctance to refer, lack of local adaptations to facilitate referral in the clinical 

reminder, or a combination of all three.  Further research is needed on the optimal management 

of patients’ with alcohol use disorders who screen positive for alcohol misuse. 

This study has important limitations. The length of each phase of BI implementation 

varied from 3 months to one year and the shorter intervals may not have allowed sufficient time 

to measure any impact of the implementation phase on the prevalence of documented BI.  

Alcohol misuse is defined as an AUDIT-C score of ≥ 5, which was selected to minimize the 

burden of false positives, but would have reduced sensitivity especially among women.(77) 

Further, this study lacked power to evaluate other potentially important moderators (e.g., gender 

or age).  

While a previous study at an 8-clinic VA facility demonstrated that BI documented with 

the clinical reminder was associated with decreased drinking at follow-up alcohol screening,(73) 

it is unknown whether BIs documented in this study were efficacious. With multiple preventive 

services recommended for all outpatients, providers may lack the necessary time(91) or clinical 

skills for addressing alcohol use effectively,(92, 93) and although clinical reminders facilitated 

documentation of explicit advice and feedback linking alcohol use to health, the actual quality of 

the BIs is unknown.(93-95)  Further, while empathetic, patient-centered advice and feedback are 

common components of effective BI, and very brief advice appears as effective as long BI’s,(3, 

96)   there is no consensus on the essential components of BI.(22)  Therefore, additional research 

on the quality and the efficacy of BIs integrated into routine clinical care is essential. 

A related limitation is that biases in the main outcomes could have contributed to 

observed increases in documented BI.  Prior to implementation of the performance measure for 

BI in October 1, 2007, documentation of alcohol-related discussions might not have been 
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perceived as a clinical priority and documentation could have underestimated the true prevalence 

of BI.  Conversely, after the performance measure was implemented, the prevalence of BI could 

have been overestimated due to the ease of documentation of BI with clinical reminders and 

local institutional pressure to complete those reminders.(97)   

The generalizability of results from this sample of Veterans enrolled in a national health 

care system with an integrated EHR and standardized performance measurement is unknown.  

However, major efforts are underway to accelerate adoption of EHRs by most physicians and 

hospitals by 2019.(52)  In addition, incentives and performance measures are increasingly 

discussed as a potential means of implementing alcohol screening and BI in other health care 

systems.(22, 68, 98)  Health Care Common Procedure Coding System codes developed by the 

American Medical Association were recently endorsed by the Centers for Medicare & Medicaid 

Services (CMS) for provider reimbursement for alcohol and/or substance use screening and BI 

and in 2009, the Physician Quality Reporting Initiative, a voluntary CMS physician financial 

incentive program, added an alcohol screening measure.  Therefore, this study suggests effective 

strategies for implementation of BI that will be increasingly available. 

 

CONCLUSION 

 The VA’s strategy of implementing brief alcohol interventions with a performance 

measure and clinical reminder meaningfully increased documentation over a 1 year period.  BIs 

increased among patients without prior alcohol use disorders or addictions treatment, as well as 

those with recognized drinking problems, with proportionally greater increases among the often 

neglected former group after clinical reminder dissemination.  These strategies are increasingly 

within reach of other health care systems implementing EHRs and preventive care monitoring 
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and were successful at increasing the prevalence of documented BI alongside other evidence-

based preventive care.
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Figure 4.1.  Image of the clinical reminder for BI as it appears when opened in the VA electronic 

health record after advice and feedback are selected. (BI=brief intervention)
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FIGURE 4.2.  Study sample and phases of implementation of brief intervention for alcohol misuse in VA  

(BI=brief intervention, PM=performance measure, CR=clinical reminder)

Study Sample: Screen positive for alcohol misuse (AUDIT > 5) (N = 6,788; 8.3% of population sample) 
  

Outpatients randomly selected for chart review with 

a documented AUDIT-C between study dates 

(July 1, 2006 – September 30, 2008) 

(n = 81,997) 

 

Screen negative for alcohol misuse (AUDIT-C  <5) (n=75,209; 91.7% of population sample) 
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TABLE 4.1.  Definition of Outcome Measures and Patient Characteristics*  
Outcome Measures Definition 

Brief Intervention
†
 

   Components of BI  

     Advice Medical record documentation of the following: 

          Advice to abstain    Advice to abstain from drinking 

     Advice to drink within limits    Advice to drink within recommended limits
‡
 

     Any advice    Either or both measures of advice 

     Feedback Medical record documentation of the following: 

          Personalized feedback    Personalized counseling linking alcohol use to the patient’s specific health issues 

          General feedback    Counseling linking alcohol to health in general 

          Any feedback    Either or both measures of feedback 

   Main outcome measures of BI  Medical record documentation of the following: 

     VA performance measure of BI    Any advice and any feedback  

     Any BI    Any advice or feedback 

Referral to treatment
†
   Medical record documentation of discussion of or scheduling addictions treatment  

Any BI or referral
†
    Medical record documentation of any measure of BI (advice or feedback)  or referral  

Patient Characteristics Definition 

  

Alcohol Misuse Defined as AUDIT-C score ≥ 5 points.  The AUDIT-C score (0-12 points) is the 

sum of the scores for the 3 AUDIT-C questions:   

1) How often did you have a drink containing alcohol in the past year? Never (0 

points), monthly or less (1), 2-4 times a month (2), 2-3 times per week (3), 4 or 

more times per week (4) 

2) How many drinks containing alcohol did you have on a typical day when you 

were drinking in the last year? 0 drinks (0 points), 1-2 (0), 3-4 (1), 5-6 (2), 7-9 

(3), 10 or more (4) 

3) How often in the last year have you had 6 or more drinks on one occasion? 

Never (0 points), < monthly (1), monthly (2), weekly (3), daily or almost daily 

(4) 

Previously recognized AUD  Medical record documentation  in the year before alcohol screening of a current or 

prior diagnosis of alcohol withdrawal (ICD 291), alcohol dependence (303.9), 

alcohol intoxication (303.0), or alcohol abuse (305.0), based on EPRP reviews 

Prior addictions treatment Medical record documentation in the year before alcohol screening of current or 

prior VA alcohol or addictions treatment or community-based treatment program, 

including support groups such as Alcoholics Anonymous, based on EPRP reviews 

Prior AUD or addictions treatment Either or both previously recognized AUD or prior addictions treatment 

Mental health or substance use 

disorder diagnosis 

VA administrative data, obtained by EPRP,  indicating a diagnoses of psychosis, 

neurotic disorders, personality disorders, or other non-psychotic disorders, including 

non-nicotine drug and alcohol abuse and dependence (ICD 295-298.xx, 300-304.xx, 

305.0, 305.2, 305.3, 305.4, 305.5, 305.6, 305.7, 305.8, 306.xx, 307.1, 308-309, 

311.xx and 312.3x) in the year prior to EPRP review.  
*
Data comes from EPRP chart reviews of medical record documentation with the exception of mental health or substance use disorders diagnoses  

†
Documented in the medical record within the 30 days following alcohol misuse screen 

‡
Recommended drinking limits: <14 drinks per week and <5 drinks per occasion for men; <7 drinks per week and <4 drinks per occasion for women   

 (BI=brief intervention, AUDIT-C=Alcohol Use Disorders Identification Test – Consumption, EPRP=External Peer Review Program, AUD=alcohol use 

disorder) 
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 TABLE 4.2.  Demographic and Clinical Characteristics of 
Study Sample: VA Outpatients with Alcohol Misuse  
(N=6,788) 

 Total 

n (%) 

Male 6,594 (97) 

Age  

     <50 1,679 (25) 

     50-59 2,369 (35) 

     60-69 1,925 (28) 

     >70 815 (12) 

Tobacco use in past year 3,932 (58) 

Prior AUD or addictions treatment 1,280 (19) 

    Previously recognized AUD 1,026 (15) 

    Prior addictions treatment  515 (8) 

Mental health or substance use disorder 

diagnosis 

5,038 (74) 

    Excluding previously recognized AUD 4,058 (60) 

AUDIT-C categories  

    Mild (AUDIT-C score 5) 1,907 (28) 

    Moderate (AUDIT-C scores 6-7) 2,006 (30) 

    Severe (AUDIT-C scores 8-12) 2,875 (42) 
(AUD=alcohol use disorder, AUDIT-C=Alcohol Use Disorder Identification Test-

Consumption questionnaire) 
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TABLE 4.3.  Patients with Alcohol Misuse in Each Phase of Brief Intervention (BI) 
Implementation with Documentation of BI, Referral to Treatment and Any BI or Referral 
(N=6,788)* 

 

Baseline 

Year  

(n=3,504) 

Transition 

Quarter 

(n=753) 

1
st
 Year of Performance Measure 

PM 

Implementation  

(n=697) 

CR 

Dissemination 

 (n=1,834) 

 N (%) N (%) N (%) N (%) 

Components of Brief Intervention (BI)   

     Advice     

          Advice to abstain 477 (14) 111  (15) 148  (21) 481  (26) 

          Advice to drink within limits 265 (8) 60  (8) 76  (11) 388  (21) 

          Any advice 687 (20) 159  (21) 214  (31) 807  (44) 

     Feedback     

          Personalized feedback 302 (9) 68  (9)  127  (18) 407  (22) 

          General feedback 481  (14) 114  (15) 130  (19) 413  (23) 

          Any feedback 721  (21) 168  (22) 221  (32) 730  (40) 

     Main Outcome Measures of BI   

          VA Performance Measure of BI
‡
 200  (6) 59  (8) 140  (20) 563  (31) 

          Any BI
†
 1,208  (34) 268  (36) 295  (42) 974  (53) 

Referral to treatment 766  (22) 169  (22) 168  (24) 419  (23) 

Any BI or Referral 1,464  (42) 326  (43) 347 (50) 1,058  (58) 

*All measures, except referral to treatment, significant for chi-square test for linear trend at p<0.001.   
‡VA Performance Measure of BI: advice plus feedback 
†Any BI: advice or feedback 

(BI=brief intervention, PM=performance measure, CR=clinical reminder) 
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FIGURE 4.3.  Adjusted prevalence of brief intervention (BI), referral, and components of BI for each phase during BI 

implementation:  total study sample (Panel A) and stratified by no prior  alcohol use disorders or addictions treatment (Panel B) 

and prior alcohol use disorders or addictions treatment (Panel C).  For the total study sample, all outcome measures, except 

referral to treatment, increased significantly across all BI implementation phases (test for linear trend p-values<0.001).   (BI=brief 

intervention, PM=performance measure, CR=clinical reminder, AUD=alcohol use disorder)
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Figure 4.4.  Adjusted prevalence of any advice (advice to abstain and/or advice to drink within limits) and any 

feedback (general or personalized feedback) for the total study sample.  Both increased significantly across all BI 

implementation phases (test for linear trend p-values<0.001).   (BI=brief intervention, PM=performance measure, 

CR=clinical reminder, AUD=alcohol use disorder) 
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Chapter 5 

Conclusion 

  

 The VA is one of the first integrated health care systems in the world to successfully 

implement annual alcohol screening into routine care and attempt sustained implementation of 

brief intervention for patients who screen positive for alcohol misuse outside of research efforts. 

Although routine alcohol screening is recommended, the optimal screening interval remains 

unknown and effective strategies for implementation of brief intervention for into routine care 

for primary care patients have yet to be described. VA’s unique environment and availability of 

large secondary datasets with documented alcohol-related care offered an opportunity to examine 

the yield of annual alcohol screening for patients who initially screen negative and VA’s strategy 

to implement BI for patients who screened positive for alcohol misuse.  

 The overall purpose of this project was to 1) evaluate the yield of 1-4 consecutive 

negative annual alcohol screens on the probability of a positive final screen;  and 2) whether 

VA’s strategy to implement BI nationally in the VA was associated with increased prevalence of 

documented BI among VA outpatients with misuse.   The studies described in Chapters 2 and 3 

addressed the first aim and found that the number of prior negative screens, age, gender and prior 

negative screen scores were the strongest predictors of a positive final screen. As the number of 

prior negative screens increased from 1-4, the probability of a positive final screen decreased and 

those who consistently reported no drinking in the past year had the lowest probabilities. 

Depending on the number of prior negative screens and the negative score, age, and gender, the 

probability of a positive final screen ranged from 0.6% to 39.3% and the NNS ranged from 3 – 

159.  These results suggest that extending the screening interval beyond a year may be 
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appropriate for some patient groups with a low likelihood of a positive screen in settings that 

lack the resources to screen and follow-up on all patients annually.  However, for health care 

systems to make decisions about customizing extended screening intervals for some patients, 

additional research is needed to estimate the cost of screening in different settings using different 

screening formats (e.g, paper and pencil in clinic, mailed patient surveys and visit-based 

interviews).  Models estimating cost will need to consider not only the per-person cost of 

screening but the costs of additional prior negative screens associated with a particular NNS 

within any age and gender subgroup.  Therefore, further research is needed to determine the 

potential costs and benefits associated with extended screening intervals.  

 The study described in Chapter 4 evaluated VA’s strategy to implement evidence-based 

brief alcohol interventions and found that the VA’s strategy of implementing BIs with a 

performance measure and clinical reminder meaningfully increased documentation over a 1-year 

period.  Among patients with alcohol misuse, the prevalence of BI consistent with the VA 

performance measure increased significantly over successive phases of BI implementation, from 

5.5% during the baseline year to 29.0% after clinical reminder dissemination.  Further, BI 

documentation increased more steeply after clinical reminder dissemination for patients without 

prior alcohol use disorders or addictions treatment relative to patients with prior alcohol use 

disorders and addictions treatment.  Since this study, rates of documented BI for screen-positive 

patients have reached 76%.(50)  VA’s strategies to implement population-based alcohol 

screening and evidence-based follow-up are increasingly within reach of other health care 

systems implementing electronic health records and preventive care monitoring.  However, 

research is needed to evaluate whether these strategies will have similar implementation success 

when they are replicated in other primary care settings.  Further, because uptake of these 
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implementation strategies depend on facility-level factors, future research will want to examine 

facility-level variation to identify factors associated with successful implementation. 
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