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Abstract

Background: The Alcohol Use Disorders Identification Test (AUDIT) and its consumption 

subscale (AUDIT-C) are international gold standard screeners for identifying at-risk drinkers. 

Items have been modified to reflect United States low-risk drinking guidelines in the USAUDIT 

and USAUDIT-C, which also perform well in identifying at-risk drinkers. The USAUDIT may 

also be used to screen for potential AUD, an important first step to identify individuals needing 

diagnostic testing and treatment referrals.

Objectives: The present study sought to evaluate the sensitivity and specificity of each measure 

in predicting potential AUDs via diagnostic criteria from the Diagnostic and Statistical Manual of 
Mental Disorders, 5th edition in a college sample.

Methods: Participants were 382 college student drinkers (Mage = 20.2, SD = 1.5; 68.7% female) 

who completed online surveys assessing alcohol use, at-risk drinking, and AUD symptom 

endorsement. Receiver operating curves provide optimal cutoff scores for each measure in overall, 

male, and female samples.

Results: Results indicated the AUDIT and USAUDIT are equally superior in detecting potential 

AUD in the current sample. Recommended cutoff scores for detecting likely AUD with the 

USAUDIT are 12 for males (sensitivity = 62.0%, specificity = 86.6%) and 8 for females 

(sensitivity = 65.3%, specificity = 87.7%).
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Conclusions: Whereas prior work supports the USAUDIT-C in detecting at-risk drinking, the 

current study supports the AUDIT and USAUDIT in detecting potential AUD. Based on prior 

work, and in an effort to be consistent with standard US drinking guidelines, we recommend using 

the USAUDIT in screening and brief interventions across college campuses.
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Introduction

Alcohol use during college has been a public health concern for over 30 years given that 

most college students drink and roughly half engage in heavy episodic drinking (i.e., 4/5 

drinks in one sitting for women/men (1)) (2). In fact, traditional age college students (18–25 

years) endorse the highest rates of heavy drinking as compared to all other age groups and to 

their noncollege peers (2). Excessive drinking is particularly concerning given the alarming 

rates of associated academic, personal, and social consequences (3), the low rates of 

treatment utilization (~5%) (4), and that roughly 30% of students meet criteria for an alcohol 

use disorder (AUD) each year (5). Identifying those students who engage in risky drinking 

patterns (i.e., engaging in excessive drinking, experiencing associated consequences, and/or 

demonstrating symptoms of AUD) has been a major initiative across college campuses. To 

this end, evidence-based alcohol screening tools and brief behavioral interventions have 

proliferated across college campuses. Brief motivational interventions are recommended 

Tier 1 interventions that effectively reduce alcohol-related harm by, in part, providing 

personalized normative feedback to students based on their responses to an alcohol-

screening tool (6). The Alcohol Use Disorder Identification Test (AUDIT) (7) is the gold 

standard alcohol screening tool with demonstrated accuracy in detecting risky drinking (8,9).

Originally designed to be a brief, easy-to-understand screener for individuals in healthcare 

settings, the AUDIT is a 10-item self-report measure of past-year harmful and hazardous 

alcohol use (7). The AUDIT addresses three conceptual domains: alcohol consumption 

(three items), alcohol-related problems (four items), and adverse psychological reactions 

(three items). The research foundation with the AUDIT is strong as it has been validated in 

several populations, including college students (9,10). Despite its strong psychometric 

support, there are two primary concerns with how the AUDIT has been validated in the 

literature. First, countries differ in how they define a standard drink and risky drinking 

limits, generating concerns about the accuracy of identifying at-risk individuals in the 

country in which the AUDIT is used (11). Second, prior studies tested the predictive validity 

of the AUDIT in detecting active AUD, a criterion that was not consistent with the tool’s 

original purpose (12). In fact, a recent meta-analysis concluded that the AUDIT did not 

perform well as a screening tool for identifying AUD among women and countries with low 

AUD prevalence (13). Given these concerns, researchers have recently adapted the AUDIT 

to clarify its purpose and accuracy of screening risky drinking patterns for individuals in the 

United States.
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The Center for Disease Control and Prevention recently outlined adaptations to the AUDIT 

to be compliant with the definition of a standard drink (14 grams) and the recommended 

low-risk drinking limits in the United States (i.e. USAUDIT) (14,15). The gender-specific 

low-risk drinking limits are defined as no more than four/five drinks in one sitting or 

seven/14 drinks in one week for women/men (16, 17). Thus, differences between the AUDIT 

and the USAUDIT revolve around the consumption subscale, such that the response options 

for these items were changed to reflect a standard US drink and the content of item three 

was changed to assess gender-specific heavy episodic drinking. Additionally, the purpose of 

the USAUDIT was clarified such that it screens for individuals along the spectrum of risky 

drinking patterns (see Table 1), including potential not active AUD (14,15). Given the 

changes in how AUD is diagnosed in the Diagnostic and Statistical Manual of Mental 
Disorders, 5th edition (18), from separate abuse and dependence categories to AUD 

diagnosis with varying severity levels, researchers have offered guidance to detect an 

individual’s risk level and its correspondence with possible AUD (see Table 1). Establishing 

cutoff scores on the USAUDIT to detect potential AUD can help clinicians shape the 

discussion during a brief intervention in accordance with the individual’s drinking patterns, 

as well as inform appropriate diagnostic and treatment referrals. Despite similar cutoff score 

recommendations for low-risk and hazardous drinking on the AUDIT and the USAUDIT in 

primary care settings (15), there has been minimal research on optimal cutoff scores of the 

USAUDIT to identify at-risk drinking and potential AUD in college students.

Preliminary work with the AUDIT based on NIAAA drinking standards has focused largely 

on identifying optimal cutoff scores of at-risk drinking among college men and women. For 

example, DeMartini and Carey used receiver operating characteristic (ROC) curve analysis 

to identify optimal cutoff scores for at-risking drinking on the AUDIT and AUDIT-C, and 

then compared these scores to determine the ideal screener for college students (19). They 

concluded that the AUDIT-C outperformed the AUDIT, and recommended a cutoff score of 

5 for women and 7 for men. Expanding on their work, Madson and colleagues evaluated and 

compared ROC curve analyses of the AUDIT, AUDIT-C, USAUDIT, and USAUDIT-C (20). 

They found that the USAUDIT-C was superior in minimizing false negatives across gender 

and identified 4 as the optimal cutoff score. Whereas McCabe, Brincks, Halstead, Munoz-

Rojas, and Falcon also identified 4 as the optimal cutoff score across gender when using the 

USAUDIT-C, they found the USAUDIT was superior in detecting at-risk drinkers, 

recommending a cutoff score of 5 for men and 6 for women (21). While the preliminary 

evidence supports the USAUDIT in screening for at-risk drinking in college students, less is 

known about using the USAUDIT to detect potential AUD.

To our knowledge, only one prior study has evaluated optimal cutoff scores on the 

USAUDIT for detecting potential AUD. McCabe and colleagues compared the USAUDIT 

and USAUDIT-C using ROC analyses and found the USAUDIT was superior at classifying 

students with potential AUD (21). The authors recommended a cutoff score of 13 for men 

(sensitivity = .69, specificity = .81, J = .50) and 8 (sensitivity = .83, specificity = .80, J = .63) 

for women on the USAUDIT and 10 for men (sensitivity = .61, specificity = .71, J = .32) and 

5 for women (sensitivity = .88, specificity = .71, J = .59) on the USAUDIT-C (21). While an 

important first step, it is also important to evaluate how the USAUDIT compares to the 

AUDIT in detecting potential AUD in college students. Separate studies reveal that the 
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AUDIT and USAUDIT were superior to the consumption subscales in detecting potential 

AUD and the optimal cutoff scores were similar for detecting potential AUD in college 

women (21,22). However, cutoff scores differed for college men (21,22). Although the 

cutoff scores found in these two studies were similar to the recommended scores to detect 

potential AUD in primary care (15), the riskier drinking patterns of college students (2) 

suggest the need for additional research comparing the AUDIT and USAUDIT with a 

college student sample to accurately determine optimal cutoff scores for detecting potential 

AUD.

Establishing standard cutoff scores for the USAUDIT is critical to its purpose as (a) a 

screener to identify those students with a potential AUD, (b) a feedback tool to shape brief 

intervention discussions in accordance with personal drinking patterns, and (c) a helpful 

reference to inform referrals for further assessment and treatment following brief 

intervention. Given suggestions that the USAUDIT may be used to screen for potential AUD 

(14,15), the current study sought to replicate findings by McCabe et al. in a larger sample of 

college students, as well as compare the sensitivity and specificity of the USAUDIT and 

AUDIT in detecting potential AUD. As a secondary analysis of data derived by Madson and 

colleagues (20), the present study conducted ROC curve analyses on the total and 

consumption subscale of the AUDIT and USAUDIT to identify and compare optimal cutoff 

scores for college students with a potential AUD using the DSM-5 diagnostic criteria.

Method

Participants and design

Undergraduate students (N = 382) from a public university in the Southern region of the US 

were recruited using a psychology participant pool and through direct or listserv e-mails. 

Those who participated in the psychology classes received credit to be used as partial 

fulfillment of a research requirement while non-psychology participants were entered into a 

drawing to receive one of 10 ($10) university gift cards. Students completed an online 

questionnaire using Qualtrics. All study procedures were approved by the University of 

Southern Mississippi IRB. Students were, on average, 20.2 (SD = 1.5) years old; 248 

(64.9%) were White; 108 (28.3%) were African American; 8 (2.1%) were Hispanic; 10 

(2.6%) were Asian; 8 (2.1%) were Other Race; 263 (69.2%) were females; 117 (30.8%) 

were males; 2 (0.5%) did not indicate their gender; 156 (40.8%) were freshmen; 70 (18.3%) 

were sophomores; 82 (21.5%) were juniors; 73 (19.0%) were seniors; 1 (0.3%) did not 

indicate their classification.

Measures

DSM-5 alcohol use disorder checklist—An 11-item checklist using DSM-5 (18) 

criteria for AUD was created to assess the potential and severity of AUD. Participants 

responded to each criterion with “yes” (1) or “no” (0) as to whether they experienced a 

symptom or not over the past 12 months. We followed Hagman’s guidelines (23) for using 

the DSM-5 to classify potential AUD. Participants who endorsed 0–1 symptoms were 

classified as “No DSM-5 AUD;” participants who endorsed 2+ symptoms were classified as 

“potential DSM-5 AUD.” Using this measure, 152 students (39.8%) in this sample were 
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classified as potential DSM-5 AUD (32.9% of men, 66.4% of women, 0.7% missing) Table 

5. McCabe et al. noted that this approach has been used in previous survey research when a 

clinical diagnostic interview is not feasible (21). In this sample, this scale had acceptable 

internal consistency (α = .81). Invariance testing by gender was performed on the DSM-5 

AUD checklist and we found support for configural invariance (CLI = .92, TLI = .88, 

RMSEA = .054 [90% CI: .042, .065]) after covarying three pairs of items (items 2 and 8, 

items 8 and 9, items 4 and 11). We also found support for metric (Δχ2 = 15.208, Δdf = 10, p 
= .125) and scalar (Δχ2 = 16.093, Δdf = 11, p = .138) invariance. Although our test of strict 

invariance was significant such that covariances and residuals differed by gender, prior 

researchers note that strict invariance is rarely achieved given it represents a highly 

constrained model (24).

Alcohol use disorders identification test (AUDIT)—The 10-item AUDIT (7) 

assessed harmful and hazardous drinking patterns (e.g., “How often do you have six or more 

drinks on one occasion?”). The AUDIT is the leading instrument for detecting early-phase 

risky drinking patterns across different cultures and age groups (25–27). In this sample, the 

AUDIT and AUDIT-C had acceptable internal consistency (α = .80 [AUDIT] 

and .77]AUDIT-C]).

Alcohol use disorder identification test – US (USAUDIT)—The 10-item USAUDIT 

is a modified version of the AUDIT with the goal of better reflecting the NIAAA guidelines 

(16) for low risk drinking (14). The response options for items 1–3 on the USAUDIT were 

modified while items 4–10 remained the same. Specifically, participants responded on a 7-

point (rather than 5-point) scale for the first three items and the wording of item 3 has 

changed to reflect the US definition of heavy episodic drinking for men and women (i.e. 

“How often do you have 5 drinks (male) 4 drinks (female) or more on one occasion?”). In 

this sample, the USAUDIT and USAUDIT-C had acceptable internal consistency (α = .79 

[USAUDIT] and .78 [USAUDIT-C]).

At-risk drinking—At-risk drinkers were identified using three questions based on the 

NIAAA guidelines for safe drinking (16,18). For females, these questions were: “In the past 

year, how many times have you had (a) 4 or more drinks in 2 hours, (b) 3 or more drinks in a 

day, and (c) 7 or more drinks in a week? For males, the questions were: “In the past year, 

how many times have you had (a) 5 or more drinks in 2 hours, (b) 4 or more drinks in a day, 

and (c) 14 or more drinks in a week?” At-risk dinking was defined as engaging in any of 

these drinking behaviors at least once. Prior work has demonstrated the most support for the 

heavy drinking indicator of at-risk drinking (i.e., 4/5 or more drinks in 2 hours for women/

men; 28–30) and preliminary support for the other two at-risk indicators (31,32). Given prior 

concerns with the predictive validity of using a single indicator of at-risk drinking (33), we 

chose to ask the three risky drinking questions derived by NIAAA and used in the National 

Epidemiologic Survey on Alcohol and Related Conditions (NESARC; 34). Using this 

definition, 287 (75.1%) of participants (31.0% of men; 69.0% of women) in this sample 

were at-risk drinkers.
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Analysis plan

We used Receiver Operating Characteristic (ROC) curve analysis to estimate the 

discrimination of the AUDIT, AUDIT-C, USAUDIT, and USAUDIT-C for identifying 

students with potential DSM-5 AUD. We examined each version in the full sample, and then 

separately for males and females. ROC curves plot sensitivity (true positive rate) against 1–

specificity (false positive rate) for diagnostic status. For each ROC analysis, we estimated 

the area under the curve (AUC) with a 95% confidence interval. When the confidence 

interval excludes 0.50, the discrimination is statistically different from chance. Higher AUC 

scores indicate better overall classification performance (35). The AUC statistic represented 

the probability that a person identified as potential DSM-5 AUD has a greater score on a 

particular scale than a person identified as not having a potential DSM-5 AUD. We 

compared the ROC curves across screeners using Hanley and McNeil’s z test (36).

An optimal cutoff score ideally considers prevalence in the sample and the costs and benefits 

of wrong decisions (19). For this study, we made no distinction between the importance of 

sensitivity and specificity. Youden’s J index (37), which maximizes both sensitivity and 

specificity, was used to determine the ideal cutoff scores for the various scales. We identified 

ideal cutoffs separately for each scale in the full sample, and by gender. For each cutoff 

point, we calculated sensitivity as the proportion of correct classifications among those 

identified as likely AUD. Specificity was the proportion of correct classifications among 

those identified as not likely AUD. Positive predictive value (PPV) was the proportion of 

positive results (likely AUD) that are true positives. Negative predictive value (NPV) was the 

proportion of negative results (i.e., no potential DSM-5 AUD) that are true negatives. All 

analyses used SPSS (version 25).

Results

Alcohol use characteristics

On average, the sample reported endorsing 1.71 potential DSM-5 AUD symptoms (SD = 

2.25) Table 2. The proportionality of potential DSM-5 AUD classification was not 

statistically different across gender, χ2 = .64, p = .43. Of the 287 participants identified as 

at-risk drinkers, 152 (53.0%) were classified as no potential DSM-5 AUD, and 135 (47.0%) 

were classified as potential DSM-5 AUD Table 3. At-risk classification and potential DSM-5 
AUD were moderately correlated, r = .27, p < .001. Participants reported consuming an 

average of 10.29 drinks per week (SD = 11.93) and drinking on 5.30 days in the past month 

(SD = 4.92). Regarding low-risk drinking standards in the past year, women reported having: 

4+ drinks within a two-hour period 6.56 times (SD = 11.43); 3+ drinks in a day 10.85 times 

(SD = 17.27); and 7+ drinks in a week 8.95 times (SD = 17.71). Men reported having: 5+ 

drinks within a two-hour period 12.45 times (SD = 20.31); 4 + drinks in a day 16.56 times 

(SD = 22.71); and 14+ drinks in a week 12.33 times (SD = 23.58).

The mean scores across the scales were: AUDIT (5.70, SD = 4.84), USAUDIT (7.89, SD = 

5.60), AUDIT–C (3.60, SD = 2.36), USAUDIT–C (5.76, SD = 3.29). For men, mean scores 

were: AUDIT (7.53, SD = 5.86), USAUDIT (9.91, SD = 6.67), AUDIT–C (4.68, SD = 2.90), 

USAUDIT–C (7.03, SD = 3.93). For women, mean scores were: AUDIT (4.86, SD = 4.06), 
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USAUDIT (6.97, SD = 6.67), AUDIT–C (4.68, SD = 2.90), USAUDIT–C (7.03, SD = 3.93). 

Men were significantly higher on all versions than women, Fs (1, 381) = 24.01–40.68, ps 

< .001.

Discrimination

AUDIT and AUDIT-C—Using potential DSM-5 AUD as the criteria, for the AUDIT in the 

entire sample, AUC = .820 (95% CI: .777, 864) Figure 1; in males, AUC = .831 (95% 

CI: .757, .905) Figure 2; and in females, AUC = .820 (95% CI: .767, .873) Figure 3. For the 

AUDIT-C in the entire sample, AUC = .736 (95% CI: .685, .787); in males, AUC = .742 

(95% CI: .652, .833); and in females, AUC = .734 (95% CI: .673, .796). AUC values 

differed across gender, but these differences were not statistically significant. AUC values 

also differed between AUDIT and AUDIT-C, and these differences were statistically 

significant, z = 3.222, p < .001.

USAUDIT and USAUDIT-C—For the USAUDIT in the entire sample, AUC = .817 (95% 

CI: .773, 860) Figure 1; in males, AUC = .822 (95% CI: .746, .898) Figure 2; and in 

females, AUC = .814 (95% CI: .760, .868) Figure 3. For the USAUDIT-C in the entire 

sample, AUC = .744 (95% CI: .692, .795); in males, AUC = .734 (95% CI: .641, .826); and 

in females, AUC = .745 (95% CI: .682, .808). AUC values differed across gender, but these 

differences were not statistically significant. AUC values also differed between USAUDIT 

and USAUDIT-C, and these differences were statistically significant, z = 2.800, p = .003. We 

also compared the AUC values between both versions (AUDIT vs. USAUDIT) of the full 

scale and consumption subscales, and those differences were not statistically significant.

Ideal cutoff scores

AUDIT and AUDIT-C—Table 4 shows sensitivity and specificity estimates for potential 

DSM-5 AUD at potential cutoff scores of the AUDIT and AUDIT-C in the entire sample and 

by gender. The AUDIT score yielding the best discrimination for classifying potential 

DSM-5 AUD in the entire sample was 6. The cutoff of 6 had sensitivity = 68.4%, specificity 

= 82.6%, and J = .51. For males, the ideal cutoff was 7, with sensitivity = 76.0%, specificity 

= 74.6%, and J = .51. For females, the ideal cutoff was 6, with sensitivity = 62.4%, 

specificity = 88.3%, and J = .51. The AUDIT-C score with the best discrimination for 

classifying potential DSM-5 AUD in the entire sample was 3, with sensitivity = 82.2%, 

specificity = 53.0%, and J = .35. For males, the ideal cutoff was 4, with sensitivity = 80.0%, 

specificity = 61.2%, and J = .41. For females, the ideal cutoff was 3, with sensitivity = 

78.2%, specificity = 58.6%, and J = .37.

USAUDIT and USAUDIT-C—Table 5 shows sensitivity and specificity estimates for 

potential DSM-5 AUD at potential cutoff scores of the USAUDIT and USAUDIT-C in the 

entire sample and by gender. The USAUDIT score yielding the best discrimination for 

classifying potential DSM-5 AUD in the entire sample was 8. The cutoff of 8 had sensitivity 

= 71.7%, specificity = 79.6%, and J = .51. For males, the ideal cutoff was 12, with 

sensitivity = 62.0%, specificity = 86.6%, and J = .49. For females, the ideal cutoff was 8, 

with sensitivity = 65.3%, specificity = 87.7%, and J = .53. The USAUDIT-C score with the 

best discrimination for classifying potential DSM-5 AUD in the entire sample was 7, with 
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sensitivity = 61.2%, specificity = 78.7%, and J = .40. For males, the ideal cutoff was 6, with 

sensitivity = 86.0%, specificity = 56.7%, and J = .43. For females, the ideal cutoff was 7, 

with sensitivity = 53.5%, specificity = 85.2%, and J = .39.

Exploratory analyses

Optimal scores across the AUD continuum—An exploratory analysis was performed 

on three subsamples of the entire dataset to determine optimal AUDIT and USAUDIT scores 

that correspond to each level of the AUD continuum. The first subsample (n = 88) was 

chosen to differentiate the “mild” (2–3 endorsements) and “no” levels (0 or 1 endorsements). 

The second subsample (n = 35) was chosen to differentiate the “mild” and “moderate” levels 

(4–5 endorsements) among those classified with some form of likely DSM-5 AUD. The 

third subsample (n = 29) was chosen to differentiate the “severe” level (6 or more 

endorsements) from the mild or moderate levels (2–5 endorsements) among those classified 

with some form of likely DSM-5 AUD. The AUC statistics again demonstrated that the 

AUDIT and USAUDIT full scales outperformed the consumption subscales in classification 

accuracy. The full scale versions of the AUDIT are the only two versions with interpretable 

classification accuracy. The AUDIT-C optimal scores go in the opposite direction as 

expected for increasing severity, while the USAUDIT-C optimal scores are constant across 

all continuum levels. Table 6 presents the optimal scores of each version of the AUDIT for 

each level of the AUD continuum.

Discussion

This is the first study, to our knowledge, to examine the diagnostic performance of both 

versions of the AUDIT and their respective consumption subscales in detecting potential 

DSM-5 AUD among college students. We report the ideal cutoffs, sensitivity, specificity, J 

and predictive values to identify likely AUD. Youden’s J (37), which maximizes sensitivity 

and specificity, was used to determine the optimum cutoff scores for likely AUD separately 

for each AUDIT version. The overall performance of the AUDIT and USAUDIT scales were 

high (AUCs > .80). This finding is consistent with prior research, which found high AUCs 

for the AUDIT (19) and USAUDIT (20) in samples of college students. However, these prior 

studies examined detection of at-risk drinking among college student samples, not detection 

of potential AUD based on DSM-5 criteria. This is an important distinction given that prior 

work supports the use of the AUDIT-C or the USAUDIT-C in detecting at-risk drinking (20), 

whereas the current study supports the use of the AUDIT or the USAUDIT in detecting 

potential DSM-5 AUD. Three other studies evaluated optimal cutoff scores to detect likely 

DSM-5 AUD in college students but only used the original AUDIT (22), AUDIT-C (38), or 

the USAUDIT and USAUDIT-C (21). Table 7 displays the optimal cutoff scores, sensitivity, 

specificity, and J statistics of those studies and includes the results from this study.

Broadly, our findings suggest the AUDIT and USAUDIT are appropriate to screen for 

potential AUD, and if indicated, warrants referral for further assessment to confirm an AUD 

diagnosis. Additionally, offering feedback to students during a brief intervention on how 

their cutoff scores compare to others can aid in determining perceived severity of drinking 

patterns and the need for additional behavioral services. Importantly, our finding that the 
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AUDIT is capable of detecting potential AUD is contrary to recent meta-analytic findings 

(13) that the AUDIT did not perform well as a screening tool for identifying likely AUD 

among women and countries with low AUD prevalence. In addition to the sample and 

geographic differences in our study, Lange et al asserted that the poor performance of 

identifying women with a likely AUD was “likely due to the low prevalence of AUDs among 

women (compared to men), as the false positive rate is dependent on prevalence” (p. 4) (13). 

In fact, it is the PPV and NPV that are influenced by prevalence, and not the sensitivity, 

specificity, and the false positive and negative rates (39). The authors make no mention of 

the PPV or NPV in their argument. As such, the multiple sources of accuracy used in the 

current study, in addition to our restriction to college students in the United States, may 

explain the contradictory findings of the AUDIT.

As observed by McCabe et al. (21), increasing the cutoff score generally reduces sensitivity 

and increases specificity. At the same token, that reduction in sensitivity typically increases 

the PPV and decreases the NPV. This has ramifications on error and misclassification, i.e., 

the false negative and false positive classification rates. In practice, providers may not place 

equal importance on sensitivity and specificity, depending on the meaning and costs 

associated with a false positive decision. In this context, a false positive reflects an incorrect 

diagnosis of potential DSM-5 AUD. Generally, reducing sensitivity (by increasing the cutoff 

score) also reduces the false positive rate. By extension, a false negative reflects an incorrect 

diagnosis of not having a likely AUD. Generally, reducing specificity (by decreasing the 

cutoff score) also reduces the false negative rate. Conceptually, a false negative is perhaps 

more harmful, as incorrectly identifying an individual as not likely to have a potential 

DSM-5 AUD may result in no further evaluation and intervention (when such an 

intervention would have been warranted). If a health center wished to prioritize the correct 

identification of those with the highest risk of likelihood to have a potential DSM-5 AUD in 

order to maximize their resources, they should focus on cutoff scores that maximize the 

positive predictive value (PPV) and typically err on the side of higher cutoff scores. 

However, if identification is less costly, then PPV might be of lesser concern and a desire to 

better identify those who likely do not have a potential DSM-5 AUD (i.e., maximize the 

negative predictive value by erring on the side of lower cutoff scores) to avoid delivering an 

unnecessary intervention.

Distinct from Hagman (22), we compared the AUDIT and the USAUDIT and found that 

they performed equally well in detecting DSM-5 AUDs based on overall AUC statistics and 

J values at the respective optimal cutoff scores. We take this to suggest that either version 

could be used with accuracy, but we advocate for the USAUDIT for several reasons. First, 

the original AUDIT was developed as an international screener (7) but there is not a 

consensus across countries on definitions of risky drinking or a standard drink (40). The 

NIAAA established clear definitions of these terms in the US to better identify individuals 

who engage in excessive alcohol use and experience alcohol-related injuries, which is 

currently the third leading cause of mortality (41). As such, the USAUDIT is more accurate 

in identifying such at-risk individuals (12,42) and can be incorporated into brief counseling 

interventions to offer accurate normative feedback on an individual’s drinking behavior in 

comparison to similar individuals.
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Second, a more in-depth review of the sources of accuracy for the AUDIT and USAUDIT 

lend support for the USAUDIT in its classification accuracy. In the AUDIT, males have far 

different correct classification rates (PPV = 68.2%, NPV = 81.3%) compared to females 

(PPV = 76.9%, NPV = 79.0%). This suggests that the use of the AUDIT with males is 

potentially subject to higher levels of false positives. With the USAUDIT, there is greater 

balance in PPV and NPV across gender (Males: PPV = 76.8%, NPV = 76.1%; Females: 

PPV = 76.8%, NPV = 80.2%). In this sample, the USAUDIT does a better job balancing 

correct and incorrect classifications across gender compared the AUDIT.

Finally, prior work has supported using the NIAAA criteria to assess at-risk drinking in 

college students (19). In the Madson et al. study, the USAUDIT-C subscale outperformed the 

AUDIT-C and their full-scale versions to identify at-risk drinkers (20). Although the full-

scale version of the USAUDIT significantly outperformed the consumption subscale when 

using the DSM-5 potential AUD classification scheme, the better performance of the 

USAUDIT across these studies suggests its utility as the new “gold standard” screener in the 

United States. Although replication of the current study in a national sample of college 

students is needed, distinguishing those students who are considered risky drinkers versus 

those with a potential AUD can be used to (a) determine if additional diagnostic testing is 

warranted to confirm an AUD diagnosis, (b) inform appropriate treatment referrals (e.g., 

brief intervention versus formal treatment), and (c) offer personalized normative feedback in 

a brief intervention on how an individual’s drinking patterns compare to their same-gender 

peers.

An interesting finding of this study was the optimal cutoffs using the USAUDIT-C with 

males and females. Using the J statistic, we found an optimal score of 7 for women, and 6 

for men. This runs counter to the previous literature, which suggests males typically have 

higher scores than females. Such was the case between males and females on the three other 

versions of the AUDIT in this study. It is possible that this anomaly is attributed to the stark 

difference in sensitivity and specificity estimates. With our male sample, the model was far 

better at correctly identifying those with a potential DSM-5 AUD (sensitivity = 86.0%) 

compared to correctly identifying those who do not have a potential DSM-5 AUD 

(specificity = 56.7%). The PPV (58.7%) and NPV (85.0%) in males revealed that a 

significant number of the positive results may be false positives (i.e., incorrectly identifying 

a male student as potentially having a DSM-5 AUD), whereas most of the non-AUD 

identifications are likely true negative results. In our female sample, the model was far better 

at identifying those who potentially do not have a DSM-5 AUD (specificity = 85.2%) 

compared to those who potentially have a DSM-5 AUD (sensitivity = 53.5%). An 

examination of the PPV (69.3%) and NPV (74.6%) in females revealed a lesser degree of 

false positives, but a somewhat higher degree of false negatives (i.e., incorrectly identifying 

a female student as no potential DSM-5 AUD). The false negative rate could be reduced by 

selecting a lower cutoff score, thereby conforming to the pre-existing literature that place 

male cutoff scores typically higher than female cutoff scores.

Although optimal cutoff scores differed between the current study and those recommended 

by Babor and colleagues (15), the procedure for screening for risky drinking patterns in 

primary care settings may be appropriate in college settings. Babor et al recommends a step-
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wise process for alcohol screening such that clients complete the first three items of the 

USAUDIT to identify at-risk drinkers, and if indicated, complete the remaining USAUDIT 

items to determine severity of drinking patterns, including potential AUD (15). 

Implementing this procedure in college health centers may be ideal given that many students 

endorse risky drinking but do not meet criteria for a DSM-5 AUD (19). In the current 

sample, approximately 53% of students were classified as risky drinkers but did not meet 

criteria for potential DSM-5 AUD. As such, it may be beneficial to administer the 

USAUDIT-C to all college students, and then administer the full USAUDIT to those students 

who meet or exceed the clinically-indicated cutoff score (7: men; 5: women (19)) to 

determine risk for AUD. Clinically-indicated scores on the USAUDIT could then be used to 

determine if additional diagnostic testing is needed and to inform treatment referrals (e.g., 

brief intervention vs traditional treatment).

The current findings provide several avenues for future research. First, an emerging body of 

evidence is forming around the stability of cutoff score findings. Continued research is 

needed with a national sample of college students. Second, recruiting a larger college sample 

can permit a more accurate examination of cutoff scores on the four AUDIT scales with 

respect to DSM-5 AUD severity groups (mild, moderate, severe), as well as differences 

across race and/or class year. We concur with Hagman (22) that a more complete picture of 

the scale performances by those categories and demographics may have implications for 

practice and allow for the tailoring of screening initiatives within specific subgroups on 

college campuses. Finally, despite finding different cutoff scores on the USAUDIT with 

college students as compared those recommended for use in primary care, it is unclear 

whether location (i.e., primary care vs education setting) or type of service available affects 

participants responses on the USAUDIT. Future research on the impact of screening location 

and health services sought/offered on participant responses to the USAUDIT can clarify 

whether cutoff scores translate to various settings for college students.

Limitations

This study had several limitations. First, data were based on self-reports, which can be 

subjected to recall bias and social desirability. Assurances of anonymity and the use of 

psychometrically-sound measures were employed in this study design to enhance response 

accuracy and reduce threats to internal/external validity. AUD was not determined via a 

clinical interview, which is the “gold standard” for collecting diagnostic information. Future 

research using a structured clinical interview to diagnose AUD using either an online version 

(43) or completed in-person by a trained clinician will increase confidence in current 

findings. Relatedly, while the current study administered items to assess at-risk drinking that 

are consistent with national agencies (i.e., NIAAA; CDC), further validation of the at-risk 

drinking criteria is warranted. Additionally, we offered preliminary cutoff scores on the 

AUDIT and USAUDIT for students who endorsed symptoms consistent with mild, 

moderate, and severe potential AUD. The scores in the current study were much lower than 

those recommended by Babor et al (18) which may be, in part, due to the small sample sizes 

across these three groups. Therefore, in addition to employing a clinical interview to 

accurately diagnose AUD, future research would benefit by obtaining a larger sample of 

college students to investigate optimal cutoff scores across the AUD spectrum. Lastly, we 
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used a convenience sample of college students comprising primarily White, non-Hispanic 

women. This type of sampling design potentially reduces the generalizability of study 

findings. While the drinking frequencies reported in the current study are consistent with 

other studies of alcohol use among college students (44), the two prior studies that used the 

AUDIT (22) or the USAUDIT (21) had an equivalent or higher, respectively, number of men 

in their sample. Thus, a multi-site, experimental design with a gender-balanced, diverse 

sample can provide clarity on optimal cutoff scores with the USAUDIT.

Conclusions

This is one of the first studies to evaluate and compare the diagnostic performance of the 

AUDIT and USAUDIT in detecting DSM-5 AUDs among college students. This study 

provides further support for both scales as valid screening tools in detecting DSM-5 AUDs 

among college students. Findings indicated that the AUDIT and USAUDIT have a high 

degree of diagnostic accuracy in screening for DSM-5 AUDs in males and females. Also, 

this study suggests that different gender-specific AUDIT and USAUDIT cutoff scores should 

be used to detect AUD. Given the problem of risky drinking in college students, it is vital to 

identify and validate accurate screening measures. Considering prior support with the 

USAUDIT-C in detecting risky drinking (20), we expect school administrators to benefit 

most from using the USAUDIT to identify those students engaging in risky drinking 

(USAUDIT-C) as well as those with a potential AUD (USAUDIT), permitting early 

prevention for those students most in need.
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Figure 1. 
ROC curves of the overall sample with likely AUD on the several AUDIT versions. Points 

nearest the northwest corner (0,1) of the curve are considered optimal using the J statistic as 

they maximize sensitivity and minimize 1-specificity. The reference line represents the 

probability of chance; therefore, curves above the reference line are considered better than 

chance. The AUC statistic for each curve is calculated as the area between the reference line 

and the curve itself. Higher AUC statistics indicate better overall tests.
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Figure 2. 
ROC curves of males with likely AUD on the several AUDIT versions. ROC Curves of the 

overall sample with likely AUD on the several AUDIT versions. Points nearest the northwest 

corner (0,1) of the curve are considered optimal using the J statistic as they maximize 

sensitivity and minimize 1-specificity. The reference line represents the probability of 

chance; therefore, curves above the reference line are considered better than chance. The 

AUC statistic for each curve is calculated as the area between the reference line and the 

curve itself. Higher AUC statistics indicate better overall tests.
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Figure 3. 
ROC curves of females with likely AUD on the several AUDIT versions. ROC Curves of the 

overall sample with likely AUD on the several AUDIT versions. Points nearest the northwest 

corner (0,1) of the curve are considered optimal using the J statistic as they maximize 

sensitivity and minimize 1-specificity. The reference line represents the probability of 

chance; therefore, curves above the reference line are considered better than chance. The 

AUC statistic for each curve is calculated as the area between the reference line and the 

curve itself. Higher AUC statistics indicate better overall tests.
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Table 6.

Optimal scores and classification performance of the AUDIT versions for likely AUD.

Version Mild Moderate Severe

AUDIT 5 8 12

USAUDIT 7 11 14

AUDIT-C 7 6 4

USAUDIT-C 8 8 8

Thresholds are from the entire sample and are not disaggregated by gender.
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Table 7.

Optimal scores and classification performance of the AUDIT versions for likely AUD.

Scale Optimal Score Sensitivity Specificity J Study

Males

AUDIT 9 .82 .63 .45 Hagman (2016)

7 .76 .75 .51 *This study

AUDIT-C 5 .59 .83 .42 Hagman (2015)

4 .80 .61 .41 *This study

USAUDIT 13 .69 .81 .50 McCabe et al. (2019)

12 .62 .87 .49 *This study

USAUDIT-C 10 .61 .71 .32 McCabe et al. (2019)

6 .86 .57 .43 *This study

Females

AUDIT 8 .59 .75 .34 Hagman (2016)

6 .62 .88 .51 *This study

AUDIT-C 3 .73 .67 .40 Hagman (2015)

3 .78 .59 .37 *This study

USAUDIT 8 .83 .80 .63 McCabe et al. (2019)

8 .65 .88 .53 *This study

USAUDIT-C 5 .88 .71 .59 McCabe et al. (2019)

7 .54 .85 .39 *This study

N for each study was McCabe (162 males, 88 females); Hagman 2015 (472 males, 1225 females); Hagman 2016 (133 males, 118 females); This 
study (120 males, 263 females).
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