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Abstract

Objective: Research is needed to establish the psychometric properties of brief screens in
university primary care settings. This study aimed to assess the construct validity of one such
screen, the Alcohol Use Disorders Identification Test-Consumption (AUDIT-C), for detecting at-
risk drinking among students who have utilized on-campus primary care.

Participants: 389 students recently seen in university primary care completed a confidential
online survey in December 2014.

Methods: Bivariate correlations between the AUDIT-C and measures of alcohol consumption
and negative drinking consequences provided concurrent evidence for construct validity. Receiver
Operating Characteristic curve analyses determined optimal cut-off scores for at-risk drinking.

Results: The AUDIT-C significantly correlated with measures of alcohol consumption and
negative drinking consequences (p < .001). Analyses support optimal AUDIT-C cut-off scores of 5
for females and 7 for males.

Conclusions: The AUDIT-C is a valid screen for at-risk drinking among students who utilize

university primary care.
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Problematic drinking among college students is a persistent and pervasive public health
concern.13 Among college-aged adults, over a third (38.8%) endorse recent heavy-episodic
drinking,* which is associated with a variety of negative consequences including physical
injury, assault, risky sex, interpersonal problems, and impaired academic performance.®
There is ample evidence for the efficacy® and feasibility’ of brief interventions to reduce at-
risk drinking among college students, as well as the need for preventive screening and brief
interventions (SBI) for at-risk drinkers in primary care.8:° Despite this evidence, little
research has been conducted on SBI among students presenting for primary care at
university health centers. In fact, the majority of research on SBI in college students has
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been conducted with students in introductory psychology courses or otherwise recruited
from settings outside the bounds of primary care.19-15 As these studies’ findings may not
generalize to university primary care, externally valid research is needed to establish the
psychometric properties of brief alcohol screens among students utilizing university primary
care. Likewise, SBI implementation efforts could benefit from the use of an evidence-based
screening measure that is brief, standardized, and validated in primary care.16

A review of screening measures for detecting problematic alcohol use in college students
identified screens that have been validated in a college sample and can be recommended
based on their psychometric properties.1” These screening measures include the Rapid
Alcohol Problem Screen (RAPS4),18 College Alcohol Problem Scale (CAPS),1® CUGE (Cut
down, Under influence, Guilty, Eye opener),20 Alcohol Use Disorders Identification Test
(AUDIT),21.22 and the AUDIT-C,23 a 3-item measure derived from the first three items on
the AUDIT. A more recent study?4 also supports the use of a modified version of the CAGE
(Cut down, Annoyed, Guilty, Eye opener) screen among college students. Of these
recommended screens, only the AUDIT and AUDIT-C were developed for use in primary
care settings.21-23

The AUDIT-C was originally implemented by the Veterans Health Administration as a brief
screen for problematic alcohol use among veterans presenting to primary care.2°
Accordingly, its validity has been primarily researched among veterans.25-28 The AUDIT-C
has also been validated among large samples of non-veteran adults.2%30 In addition, a meta-
analysis3! concluded that the 3-item AUDIT-C is as effective as the original 10-item AUDIT
in screening for at-risk drinking and alcohol use disorder in most settings, including primary
care. However, research on the AUDIT-C is limited among college student populations,
particularly in the context of university primary care.

Only two prior studies have identified AUDIT-C cut-off scores among college students in the
United States,32:33 both of which utilized samples of non-treatment-seeking undergraduates.
Neither of these studies32:33 validated the AUDIT-C as a screen for all facets of at-risk
drinking. At-risk drinking is defined by two related but distinct criteria: at-risk consumption
(i.e., consumption levels above recommended limits, thereby placing the drinker at risk for
problems related to their alcohol use), and/or the experience of negative drinking
consequences.34 Research validating the AUDIT-C among college students has used at-risk
consumption levels32 or alcohol use disorder diagnosis,33 but not negative drinking
consequences per se, as validity criteria. Accordingly, to validate the AUDIT-C as a screen
for at-risk drinking in college students, research is needed to determine optimal cut-off
scores for negative drinking consequences as well as at-risk consumption. Further, the
limited research with non-clinical samples of college students cannot be assumed to
generalize to students who present to university primary care and would complete the
AUDIT-C as part of usual clinical procedures.

Given these gaps in the literature, the purpose of this study was to examine the construct
validity of the AUDIT-C as a brief screen for at-risk drinking among college students
recently seen in university primary care. This was accomplished through empirically
estimating the correlation of the AUDIT-C with measures of negative drinking consequences
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and consumption. It was hypothesized that the AUDIT-C would be positively correlated with
past-year negative drinking consequences as well as measures of alcohol consumption (i.e.,
drinks per drinking day, drinks per week, and heavy drinking days over the past three
months).

This study also aimed to determine optimal cut-off scores for the criteria of negative
drinking consequences and at-risk consumption. As AUDIT-C thresholds are differentially
associated with at-risk consumption and alcohol use disorder according to gender,32:33:35
optimal AUDIT-C cut-off scores were expected to differ for males and females. Accordingly,
analyses determined optimal gender-based cut-off scores for both at-risk consumption and
negative drinking consequences.

Contact information for potential participants was pulled from a database of all students who
had recently been seen in university primary care at a private university in the northeastern
United States. This clinic provides general medical care to full-time undergraduate and
graduate students. Medical care is provided by physicians, physician assistants, nurse
practitioners, and nurses, as well as a registered dietician and a psychiatric nurse practitioner.
Services include health maintenance, screening, and preventive services (e.g., physical
exams, pap smears, STD testing, tobacco cessation), treatment of acute illness, management
of uncomplicated conditions (e.g., asthma, acne), psychiatric medication management, and
nutrition counseling. Integrated behavioral health providers38 offer triage, evaluation, and
brief intervention for mental health concerns. Students who require specialty care are
referred to nearby hospitals or outpatient providers in the community. The university’s
primary care clinic is separate in both purpose and location from the university’s Counseling
Center, which provides crisis services and short-term individual and group mental health
counseling. Longer-term mental health treatment is offered at the university’s Psychological
Services Center, which is the training clinic for the university’s clinical psychology doctoral
program.

A random selection of 2000 students seen in university primary care during the fall 2014
semester were contacted twice by email in December 2014 and invited to participate in an
online survey. Only students who consumed alcohol in the past year were eligible to
participate. Students were fully informed of their rights as research participants via an online
informed consent. After consenting to participate, participants were directed to an online
survey. Participants were compensated via entry into a prize drawing for one of six tablet
computers. All procedures were approved by the university’s institutional review board.

A total of 415 participants consented to participate, corresponding with a 20.8% response
rate. This response rate is similar to previous studies3”-38 recruiting from a general student
population via email. Of the 415 who consented, 389 eligible participants completed at least
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one item of the survey. Two additional participants were missing one of the AUDIT-C items,
for a total of 387 completing the AUDIT-C in its entirety. Among eligible participants, the
median time to complete the survey was 6 minutes 40 seconds; the 5% trimmed mean for
completion time was 7 minutes 41 seconds. Participants were predominantly undergraduates
(78.8%), female (64.1%), White (69.9%), non-Hispanic (88.8%), and spoke English as their
first language (84.4%). The mean age was 20.97 years old (SD = 3.22). See Table 1 for
complete participant demographics. Demographics of the sample resembled those of the
university undergraduate population as a whole.39 In comparison to the university’s
undergraduate population, this study had somewhat greater representation of females (64.1%
vs. 55% at the university) and Asian students (12.3% vs. 6.4% at the university).

Alcohol Use Disorders ldentification Test-Consumption (AUDIT-C)—The
AUDIT-C23 is a 3-item measure derived from the first three items on the AUDIT.22 The
AUDIT-C items are each rated on a scale from 0 to 4 and address drinking frequency, typical
quantity, and frequency of heavy drinking (i.e., “five or more drinks on one occasion”) over
the past year. In the current sample, internal consistency among the three items of the
AUDIT-C was acceptable, with Cronbach’s alpha equal to 0.80.

Quick Drinking Screen (QDS)—The Quick Drinking Screen (QDS),0 a 3-item measure
of alcohol consumption, was administered to provide evidence in support of the construct
validity of the AUDIT-C. The QDS has been found to assess past 90-day alcohol use as a
reliable alternative to the Timeline Followback (TLFB) calendar.#0-42 Variables derived
from the QDS include: drinking days per week, drinks per week, drinks per drinking day,
number of heavy drinking days (5 or 4 standard drinks on one occasion for men and women,
respectively), and maximum number of drinks on one occasion. Although the QDS has not
been validated within college samples, recent research suggests that the QDS provides
specific and accurate quantitative data regarding alcohol consumption,*3 thereby supporting
its use as a reference standard for the criterion of at-risk alcohol consumption.

The at-risk consumption criterion was defined as exceeding average weekly consumption
limits on the QDS: 14 or more drinks per week for males; 7 or more drinks per week for
females.#* This operationalization of at-risk consumption was used because average weekly
consumption provides a more representative picture of drinking patterns and is consistent
with prior research.32 In contrast, heavy drinking is more sensitive to outlier days;
specifically, in the current study design one heavy drinking day in the past three months
would classify an individual as an at-risk drinker but may not be representative of their
typical behavior.

Brief Young Adult Alcohol Consequences Questionnaire (BYAACQ)—The 24-
item Brief Young Adult Alcohol Consequences Questionnaire (BYAACQ)*® assessed past-
year negative drinking consequences. Items were dichotomously scored according to
whether the individual experienced each particular consequence during the past year;
endorsed consequences were then summed, resulting in a total score ranging from 0 to 24.
Cronbach’s alpha was 0.87 in the current sample.
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The negative drinking consequences criteria were derived by the authors according to the
relative number of negative consequences endorsed on the BYAACQ. Specifically,
BYAACQ summary scores were dichotomized according to the overall number of
consequences endorsed, with dichotomization occurring at the 50, 75, and 90t
percentiles. This was based on the assumption that higher total scores on the BYAACQ
correspond with more severe experiences of consequences overall, as the BYAACQ was
designed to be a unidimensional representation of negative alcohol-related consequences in
college students.#> Thus, the criteria of interest were: BYAACQ upper half, BYAACQ upper
quartile, and BYAACQ upper decile. In the current sample, the total numbers of
consequences corresponding to the 50, 75t and 90t percentiles were 6, 10, and 15,
respectively. Thus, those who endorsed 6 or more consequences were in the upper half, those
with 10 or more consequences were in the upper quartile, and those with 15 or more
consequences were in the upper decile.

Data analyses

Data analyses were completed using SPSS.48 Preliminary analyses included descriptive
statistics and gender-based comparisons. Males and females were compared on all
continuous alcohol use variables (i.e., AUDIT-C, BYAACQ, QDS) using independent
samples t-tests. Chi-square tests compared the proportion of males and females meeting at-
risk consumption status (according to number of drinks per week), meeting negative
drinking consequences criteria (i.e., upper half, upper quartile, and upper decile), and
endorsing individual BYAACQ items. Participants who identified as transgender (7= 2)
could not be categorized as male or female because the demographics survey presented
transgender as a separate category and did not otherwise assess self-identified gender or
biological sex. Accordingly, those two participants were excluded from gender-based
comparisons.

Concurrent evidence for construct validity was examined through computation of bivariate
correlations between the AUDIT-C and measures of consumption and negative drinking
consequences. Cut-off scores were identified via Receiver Operating Characteristic (ROC)
curve analyses.#” The purpose of an ROC curve is to plot the false positive fraction (1 -
specificity) against the true positive fraction (sensitivity) at various cut-offs. Analyses were
conducted with the sample separated by gender.

Specifically, ROC curves were plotted for each gender to determine their corresponding
AUC values (viz., area under the curve); the AUC values were then compared to determine
whether the AUDIT-C performed differently for males and females according to a chi-square
test, 4849 where

ChiSq = (AUC| — AUC* /(s +5,7).
Separate ROC curves were generated for the comparison standards of negative drinking
consequences on the BYAACQ (upper half, upper quartile, and upper decile), as well as at-

risk weekly consumption according to National Institute on Alcohol Abuse and Alcoholism
(NIAAA) guidelines.* Optimal cut-off scores were identified based on the AUDIT-C score
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that maximized the combined sensitivity and specificity, as indicated by Youden’s Index>®
(J), where

J = sensitivity + specificity — 1.

Youden’s Index suggests diagnostic ability of each possible cut-off score by equally
weighing specificity and sensitivity. A cut-off score with no diagnostic ability would have a
J = 0; a diagnostically perfect cut-off score would have a J = 1.

Data preparation

Results

Missing data were not replaced and were excluded pairwise so that one instance of missing
data would not preclude the inclusion of the participant’s data in other analyses for which
the participant had complete data. Classifying participants into categories of negative
drinking consequences on the BYAACQ was conducted using only those without any
missing BYAACQ items due to the use of summary scores for categorization. One outlier
was identified in the QDS data (one participant reporting 50 drinks daily); that participant’s
QDS data were removed. An examination of variable distributions revealed that the
following QDS derived variables were positively skewed (above 1.0) and leptokurtic: drinks
per week, drinks per drinking day, heavy drinking days, and maximum number of drinks.

Therefore, skewed QDS variables were log-transformed before testing for gender differences
and computing bivariate correlations.

Descriptive data and gender comparisons

Alcohol use variables were summarized for the whole sample (Table 2) and by gender (Table
3). The mean AUDIT-C score was 5.28 (SD = 2.55). As measured by the QDS, the mean
number of drinks per week was 9.23 (SO = 10.34), with a mean of 3.95 drinks per drinking
day (SD = 2.48) and a mean of 2.05 drinking days per week (SD = 1.53). The mean number
of heavy drinking days in the past three months was 6.76 (SD = 10.73), and the mean for
maximum number of drinks in one day was 7.14 (SD = 5.00). Among participants reporting
gender and consumption on the QDS (/7= 356), 39.6% (/7= 141) met criteria for at-risk
consumption. The mean number of past-year consequences was 7.08 (SD = 5.14). Among
participants with complete BYAACQ data (n7 = 340), 94.1% endorsed at least one
consequence.

See Table 3 for gender-specific descriptive data and comparisons. AUDIT-C total and all
alcohol consumption variables derived from the QDS were significantly greater for males
than for females (p < .001). The proportion of males and females meeting at-risk
consumption status did not differ statistically, ;(2 (1) =0.12, p=.73; 38.4% of males and
40.3% of females met at-risk consumption status. Likewise, males and females were equally
likely to be at or above the 501, 75t and 90t percentiles for total number of negative
drinking consequences, and there were no gender differences in the mean number of
drinking consequences endorsed on the BYAACQ (o = .27). The majority of the individual
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BYAACQ items were endorsed at similar rates for males and females. However, males were
more likely to endorse waking up in an unexpected place after drinking, spending too much
time drinking, wanting/needing a drink before breakfast, and passing out from drinking (p
<.05). Females were more likely to endorse feeling sick or vomiting after drinking (p < .05).

Establishing construct validity

As expected, the AUDIT-C was significantly correlated (p < .001) with total number of
consequences on the BYAACQ, as well as with all consumption variables derived from the
QDS, supporting the construct validity of the AUDIT-C as a brief screen for at-risk drinking.
The magnitude of these correlations ranged from r= .60 (between AUDIT-C and BYAACQ
total) to r= .84 (between AUDIT-C and log-transformed heavy drinking days).

Identifying cut-off scores

Comment

Cut-off scores were identified via ROC curve analyses, with the sample separated by gender
due to significant gender differences in alcohol consumption and AUDIT-C scores. All AUC
values were significantly greater than 0.50 (p < .001), indicating that the AUDIT-C
performed better than chance at categorizing participants according to at-risk consumption
and level of consequences (i.e., BYAACQ criteria). For example, among females, the AUC
value for the criterion of being in the upper half for total BYAACQ was 0.779 (SE=.03; p
<.001), indicating a 77.9% probability that a female who was positive for the BYAACQ
upper half criterion had a higher AUDIT-C score than a female who was negative for that
criterion (i.e., in the lower half).

A comparison of male and female AUC values indicated that the AUDIT-C did not perform
differently according to gender for any of the criteria (o < .001). However, an examination of
sensitivity, specificity, and Youden’s index indicated that optimal cut-off scores did differ by
gender. Cut-off scores maximizing combined sensitivity and specificity for females and
males, respectively, were 5 and 7 for at-risk consumption, 5 and 6 for upper half of
consequences, 5 and 7 for upper quartile of consequences, and 5 and 7 for upper decile of
consequences. See Table 4 and Table 5 for gender-specific AUC values for each criterion, as
well as optimal cut-off scores and their corresponding diagnostic indices (i.e., sensitivity,
specificity, and Youden’s index).

This sample of past-year drinkers who had recently utilized university primary care averaged
two heavy drinking days per month and consumed an average of approximately nine drinks
per week.

Approximately 40% of both males and females met criteria for at-risk consumption, defined
as exceeding NIAAA-defined weekly limits.* As recommended weekly limits are higher
for males relative to females (i.e., 14 vs. 7), it is unsurprising that males reported more
frequent and greater quantities of alcohol consumption, as reflected on the AUDIT-C and
QDS. This gender difference is consistent with prior research regarding sex-based
differences in metabolizing alcohol.51:52 The similarity in number of negative drinking
consequences across genders is also consistent with prior research among college students.53
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The results of this study support the validity of the AUDIT-C among college students
recently seen in university primary care. Specifically, results support the construct validity of
the AUDIT-C as a brief screen for at-risk drinking, defined as at-risk levels of alcohol
consumption and/or experiencing negative drinking consequences. This study expands upon
prior research32 that focused primarily on at-risk consumption levels as the validity
comparison and reference standard for determining AUDIT-C cut-off scores.

Results also indicate optimal cut-off scores of 5 for females and 7 for males. These cut-off
scores are substantially higher than those recommended based on research with veterans23:54
and community samples®® of adults, which recommended cut-off scores of 3 for women and
4 for men. These differences may be due to characteristics of the population as well as
differences in comparison criteria used to determine cut-off scores. The current study’s cut-
off scores more closely resemble those suggested for detecting alcohol use disorder among
young adults presenting for emergency care (i.e., 5 for females, 6 for males).56 The current
study’s recommended cut-off scores also resemble those suggested in a study3 of Korean
students recruited from a university health service, which suggested slightly higher cut-off
scores for detecting alcohol use disorder (i.e., 6 for females, 7 for males) than for at-risk
drinking (i.e., 4 for females, 6 for males).

Interestingly, this study’s recommended cut-off scores are higher than those suggested by a
study that used a DSM-5 (Diagnostic and Statistical Manual of Mental Disorders, 5t
edition) alcohol use disorder diagnosis as the criterion of interest among a large sample of
undergraduates.33 This may be due to the relatively low threshold required for a DSM-5
alcohol use disorder diagnosis (i.e., endorsement of two symptoms during the past year) in
comparison to the number of negative drinking consequences required for students to be
classified as experiencing alcohol-related problems in the current study. Specifically,
students in this study at or above the 50t percentile for drinking consequences endorsed at
least six consequences in the last year; those in the upper quartile had ten or more
consequences and those in the upper decile had 15 or more consequences. Although negative
drinking consequences on the BYAACQ are distinct from alcohol use disorder symptoms,
there is enough overlap that it would be possible for an individual to meet diagnostic criteria
for alcohol use disorder and yet be below the 50t percentile for number of consequences.

Higher recommended cut-off scores from this study in comparison to previous research
could also be due to a difference in the wording of the third AUDIT-C item, which asks
about heavy drinking. The current study worded the item to reflect standard drink sizes in
the United States (i.e., 5 or more beverages containing 0.60 ounces of ethanol on one
occasion), which was based on World Health Organization (WHO)?! and NIAAA%
recommendations. However, the original AUDIT, published by the WHO in Switzerland,
used “six or more drinks on one occasion” for the third item.2 This wording was used in an
early Veterans Health Administration study?3 of the AUDIT-C, as well as subsequent
validity studies.>-56 Other AUDIT-C validity studies33:57 did not fully describe the
measure, so it is unclear which wording was used for item three. Therefore, in addition to
differences in recruitment settings and comparison criteria for determining cut-off scores,
discrepant wording may partly account for differences in cut-off scores. As a lower threshold
(5 or more drinks) may be endorsed more readily than the higher threshold (6 or more), this
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study’s wording of the third AUDIT-C item may have inflated AUDIT-C total scores. It
would thus be expected that the current study would have higher AUDIT-C scores overall,
which may partially explain the higher cut-off scores in this study in comparison to previous
research. Accordingly, when applying the findings from this study, it will be important to
consider which version of the AUDIT-C is used, particularly in regard to the wording of the
heavy drinking item.

Despite discrepancies with much of the previous research using veteran, community, and
student samples, these findings replicate and extend a recent study32 that recommended cut-
off scores of 5 for females and 7 for males in predicting at-risk consumption among college
students recruited from introductory psychology courses. The current study extends this
prior research on the validity of the AUDIT-C among college students due to its recruitment
of students presenting to on-campus primary care, thereby providing data that for the first
time may be generalized to that setting.

Directions for future research

This study represents an important step toward validating the use of the AUDIT-C in
university primary care settings. The next step in advancing this research might include
replication within the usual bounds of primary care, given that the current study used an
online survey rather than in-person recruitment. Furthermore, future research could advance
knowledge and clinical practice via longitudinal investigations to establish the predictive
validity of the AUDIT-C. This would help providers understand how current AUDIT-C
scores predict health-related outcomes, including alcohol-related consequences.

Further research is also needed on the feasibility of integrating the AUDIT-C into university
health centers. A validated screening measure using empirically determined cut-off scores
may be less effective if administered inconsistently. Qualitative research in VA clinics
suggests common problems to screening implementation include non-standardized
administration due to verbal screening, provider assumptions about patient alcohol use, and
patient discomfort.>® Therefore, next steps should assure that dissemination efforts
emphasize standardized screening procedures and the use of empirically supported cut-off
scores.

In addition to feasibility, research is also needed on the utility of integrating the AUDIT-C
into university primary care settings. Although it may seem likely that utilizing the screen
would increase the likelihood of discussing alcohol use during primary care visits, that
assumption should be tested empirically. A recent study®® showed that a comprehensive
electronic screener increased discussion of mental health concerns (i.e., depression and
anxiety) but did not influence discussion of substance use or somatic symptoms among
adolescents presenting to pediatric primary care. It is unclear as to whether research
conducted in a pediatric setting would be replicated in a university primary care setting.
Thus, additional research is needed to determine the impact of screening for at-risk drinking
among university students in primary care.

JAm Coll Health. Author manuscript; available in PMC 2019 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Campbell and Maisto

Limitations

Page 10

This study’s results should be interpreted in light of its limitations. The study’s recruitment
through email and completion of the study through an online survey may limit the
generalizability of its findings to university primary care. Although all participants had
recently presented to primary care, it is unknown as to whether those who self-selected to
participate were representative of all patients seen in that setting in terms of demographic
variables, alcohol consumption, and negative drinking consequences.

One methodological limitation of the study is that the time frame referenced by the QDS
(e.g., past 3 months) differed from the time frame referenced by the AUDIT-C and
BYAACAQ (i.e., past 12 months). This limitation may be mitigated by evidence suggesting
that average drinking patterns during the past 3 months tend to adequately represent past-
year drinking.89 However, future replications of this research could benefit from ensuring all
time frames are consistent.

An additional limitation relates to the potential influence of social desirability. The validity
of AUDIT-C reports may have been affected by social desirability, as previous research6l
indicates that college students’ concerns with impression management are inversely related
to disclosure of alcohol consumption and negative consequences. The influence of social
desirability on ratings of alcohol consumption may be particularly salient among students
who are underage and for whom accurate screening would require them to admit to doing
something illegal. Therefore, it is possible that reports of alcohol consumption and
prevalence of negative alcohol-related consequences may be underestimated due to under-
reporting.

In contrast, the use of online data collection may have encouraged more truthful reports in
comparison to in-person screening, as participants’ reports were confidential and were not
shared with their medical providers. Accordingly, external validity of these findings may be
attenuated by differences in the study’s data collection procedures in comparison to in-
person screening that still is typical in primary care. This is supported by research
suggesting that computer-based administration of the AUDIT-C is more likely to result in a
positive screen and is less affected by social desirability bias in comparison to paper-based
AUDIT-C administration.52 Therefore, this study may overstate the construct validity of the
AUDIT-C in primary care due to problems with generalizing from online data collection to
paper-based screening in primary care settings.

Conclusion

This study provides evidence for the construct validity of the AUDIT-C as a brief screen for
at-risk drinking among college students presenting to primary care. It also supports the use
of separate cut-off scores for males and females. Additional research is needed to establish
the generalizability of this study’s findings to other university healthcare settings and
ultimately to everyday clinical practice. Consistent screening with the AUDIT-C has the
potential to improve recognition of at-risk drinking and subsequently reduce the individual
and public health impact of problematic alcohol use.
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Table 1.

Participant demographic characteristics.
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%/m(SD) n

Gender 368
Female 64.1%

Male 35.3%
Transgender 0.5%

Age 20.97 (3.22) 366

Race 366
White 69.9%

Black 5.7%
Asian 12.3%
Native American 0.3%
Pacific Islander 0.0%
Mixed Race 7.4%
Other 4.4%

Ethnicity 366
Hispanic 11.2%
Non-Hispanic 88.8%

English as first language? 366
Yes 84.4%

No 15.6%

GPA 3.36(0.48) 358

Year in school 368
Freshman 23.1%
Sophomore 13.6%

Junior 20.1%
Senior 20.4%
5M-year Senior 1.6%
Graduate student 21.2%

Greek Life 366
No 72.7%

Yes- Pledge 1.1%
Yes- Member 26.2%
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Table 2.
Alcohol use information for the full sample.

Variable Mean  Mdn SD Min-Max n

AUDIT-C 5.28 5.00 2.55 1-12 387
BYAACQ 7.08 6.00 514 0-24 340
Drinks per week 923 6.00 1034 0-90 363
Drinks per drinking day ~ 3.95 300 248 0-20 364
Heavy drinking days 6.76 3.00 10.73 0-90 361
Drinking days per week ~ 2.05 2.00 153 0-7 367
Max drinks in 1 day 7.14 6.00 5.00 0-50 359

Note. Descriptive statistics are reported on original data prior to transformations. AUDIT-C and BYAACQ reports were based on the past year;
remaining alcohol consumption variables were based on the past 90 days.
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AUC, cut-off scores, sensitivity, specificity, & Youden’s index for each criterion (females).

Table 4.

Criteria AUC Optimal Cut-off Sensitivity Specificity Youden’s Index
At-risk 910 5 .903 174 677
consumption

BYAACQ 779 5 .696 704 400
upper half

BYAACQ 774 5 .824 591 415
upper quartile

BYAACQ 749 5 .850 526 376
upper decile

Page 18

Note. AUC is the Area Under the Curve value for each criteria’s ROC curve as a whole; values for sensitivity, specificity, and Youden’s index are
specific to the optimal cut-off score for each criterion.
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Table 5.

AUC, cut-off scores, sensitivity, specificity, & Youden’s index for each criterion (males).

Criteria AUC Optimal Cut-off Sensitivity Specificity Youden’s Index
At-risk .937 7 0.958 .805 764
consumption

BYAACQ .835 6 .838 720 .558
upper half

BYAACQ .822 7 .838 679 517
upper quartile

BYAACQ .825 7 923 571 494
upper decile

Note. AUC is the Area Under the Curve value for each criteria’s ROC curve as a whole; values for sensitivity, specificity, and Youden’s index are
specific to the optimal cut-off score for each criterion.
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