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Abstract
Background: The Tobacco, Alcohol, Prescription Medication, and Other Substance (TAPS) tool is a screening and brief 
assessment instrument to identify unhealthy tobacco, alcohol, drug use, and prescription medication use in primary care 
patients. This secondary analysis compares the TAPS tool to the Alcohol Use Disorders Identification Test-Consumption 
(AUDIT-C) for alcohol screening.
Methods: Adult primary care patients (1124 female, 874 male) completed the TAPS tool followed by AUDIT-C. 
Performance of each instrument was evaluated against a reference standard measure, the modified World Mental Health 
Composite International Diagnostic Interview, to identify problem use and alcohol use disorder (AUD). Area under the 
curve (AUC) appraised discrimination, and sensitivity and specificity were calculated for Youden optimal score thresholds.
Results: For identifying problem use: On the AUDIT-C, AUC was 0.90 (95% Confidence Interval: 0.86-0.92) for 
females and 0.91 (0.89-0.93) for males. Sensitivity and specificity for females were 0.89 (0.83-0.93) and 0.78 (0.75-0.80), 
respectively, and for males were 0.84 (0.79-0.88) and 0.82 (0.79-0.85). On the TAPS tool, AUC was 0.82 (0.79-0.86) for 
females and 0.81 (0.78-0.84) for males. Sensitivity and specificity for females were 0.78 (0.72-0.84) and 0.78 (0.75-0.81), 
respectively, and for males were 0.76 (0.71-0.81) and 0.76 (0.72-0.79). For AUD: On the AUDIT-C, AUC was 0.90 
(0.88-0.93) for both females and males. Sensitivity and specificity for females were 0.83 (0.74-0.90) and 0.83 (0.80-0.85), 
respectively, while for males, they were 0.81 (0.74-0.87) and 0.84 (0.81-0.87). On the TAPS tool, AUC was 0.84 (0.80-
0.89) for females and 0.82 (0.78-0.86) for males. Sensitivity and specificity for females were 0.73 (0.63-0.81) and 0.85 
(0.83-0.88), respectively, while for males, they were 0.75 (0.68-0.81) and 0.84 (0.81-0.86).
Conclusion: The AUDIT-C performed somewhat better than the TAPS tool for alcohol screening. However, the TAPS 
tool had an acceptable level of performance for alcohol screening and may be advantageous in practice settings seeking 
to identify alcohol and other substance use with a single instrument.
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Highlights

•• Screening for tobacco, alcohol, and drug use is rec-
ommended in adult primary care patients.

•• Commonly used alcohol screening tools such as 
Alcohol Use Disorders Identification Test-
Consumption (AUDIT-C) do not identify other sub-
stance use.

•• The Tobacco, Alcohol, Prescription Drug, and Other 
Substance (TAPS) tool is a brief multi-substance 

screening and assessment tool that identifies 
unhealthy alcohol use alongside tobacco and other 
drugs.

•• While the AUDIT-C outperformed the TAPS tool 
for alcohol screening, the TAPS tool still worked 
well and may be advantageous in practice settings 
seeking to identify alcohol and other substance use 
with a single instrument.
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Introduction

Alcohol use and its consequences have major impacts on 
public health. Internationally, 5.3% of all deaths (3 million 
per year) are attributable to alcohol use.1 In the United 
States, alcohol is ranked as the third leading cause of pre-
ventable death.2 Screening for unhealthy alcohol use has 
been recommended by the US Preventive Services Task 
Force since 1996, a status that was maintained in the most 
recent update in 2018.3,4 Despite the availability of brief 
and accurate screening tools, unhealthy alcohol use, which 
refers to a spectrum of alcohol use that includes risky use, 
problem use, and alcohol use disorder (AUD), continues to 
be under-identified in primary care.5,6 Major barriers to 
screening in routine practice include time constraints in 
busy clinical settings, and competing tasks.6-8 Therefore, 
screening methods should be short, feasible, and minimize 
the burden for primary care practitioners. The Tobacco, 
Alcohol, Prescription Medication, and Other substance 
Use (TAPS) tool is a screening and brief assessment instru-
ment developed to address some of these barriers9,10: It is 
short (on average 2.4 minutes in the interviewer format and 
4.5 minutes in the self-administered format),11 screens for 
all major substance classes in a single-screening instru-
ment, and it can be self-administered by patients electroni-
cally (thus allowing its completion in advance of primary 
care visits).

The TAPS tool has 2 parts: TAPS-1 (4 questions) 
screens for any unhealthy substance use (tobacco, alco-
hol, illicit drugs, and nonmedical use of prescription med-
ications) in the past 12 months; TAPS-2 (2-4 questions for 
each substance class) provides a substance-specific risk-
level assessment of each screened positive substance. The 
TAPS-2 evaluates use in the past 3 months of tobacco, 
alcohol, illicit drugs (including cannabis, cocaine or 
methamphetamine, heroin), and other drugs (including 
hallucinogens, ecstasy/MDMA) and nonmedical use of 
psychoactive prescription medications (sedatives, opi-
oids, and stimulants) via a yes/no format. When the 
answer is “yes” to any use, the individual receives 2 to 3 
follow-up items specific to that substance class, and 
responses are summed within each substance class to 

generate a substance-specific risk score (0-3 for tobacco 
and other drugs, and 0-4 for alcohol). For example, if a 
patient reported on TAPS-1 using tobacco and alcohol 
(over the threshold of 4+ drinks/day for men, 5+ drinks/
day for women) in the past-year, but did not used other 
drugs, they would receive only TAPS-2 questions specific 
to tobacco and alcohol, and risk scores would be calcu-
lated for each of these substances.

Previously, a validation study conducted in 2000 adult 
primary care patients found that the TAPS tool performed 
well for detecting problem use of alcohol and AUD in both 
its electronic self-administered and interviewer-adminis-
tered formats.9

However, before recommending the broad adoption  
of the TAPS tool for primary care alcohol screening,  
it is important to understand how it compares to existing 
alcohol screening tools, such as the widely used  
Alcohol Use Disorders Identification Test-Consumption 
(AUDIT-C).12-16 The AUDIT-C consists of 3 items and 
takes approximately 1 to 2 minutes to administer, but it 
screens for alcohol only. We undertook a secondary analy-
sis of data collected in the TAPS tool validation study to 
compare the performance of the multi-substance TAPS 
tool screener to the AUDIT-C for detecting problem use of 
alcohol and AUD in primary care adult patients. There has 
been no prior rigorous comparison between the TAPS tool 
and AUDIT-C for alcohol screening, and we hypothesized 
that they would perform similarly for identifying problem 
use and AUD.

Methods

This study is a planned secondary analysis of data col-
lected prospectively in the TAPS tool validation study. 
Parent study procedures were previously reported,9,17 and 
are briefly summarized here.

Participants and Recruitment

The TAPS tool validation study enrolled 2000 patients in 5 
diverse US primary care sites between August 2014 and 
April 2015. Adult (18 years or older) patients of the 
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participating clinics were eligible. Individuals were 
excluded if they could not understand spoken English or 
were physically unable to use the tablet computer. Research 
assistants (RAs) consecutively approached patients in the 
waiting room to invite them to participate and obtained 
verbal informed consent.

Study Procedures and Measures

All participants completed the TAPS tool in an inter-
viewer-administered (interviewer-TAPS) and electronic 
self-administered (myTAPS) format, administered on an 
iPad.11 Individuals were randomized either to receive the 
myTAPS first, followed by the interviewer-TAPS, or to 
receive the interviewer-TAPS first, followed by the 
myTAPS. After completing both versions of the TAPS 
tool, participants received additional assessments for alco-
hol and other substance use that included (1) AUDIT-C 
and (2) modified World Health Organization World Mental 
Health Composite International Diagnostic Interview 
(CIDI) Substance Use Section (http://www.hcp.med.har-
vard.edu/wmhcidi/index.php), here referred to as the 
CIDI.17,18 These assessments were administered verbally 
by a RA who recorded participant responses. Participant 
demographic characteristics, including sex (male or 
female), were self-reported.

We used the CIDI as the reference standard measure to 
evaluate the performance of each instrument for identify-
ing problem use and AUD. As in prior studies, problem use 
was defined as past-year use with endorsement of 1 or 
more DSM-5 criteria (CIDI score of 1 or greater), while 
AUD was defined as past-year use with 2 or more DSM-5 
criteria (CIDI score of 2 or greater).9,19,20

Analysis

Models.  We examined the performance of the AUDIT-C 
and the TAPS tool for identifying problem use of alcohol 
and then for identifying AUD. These were obtained sepa-
rately for female and male participants because prior stud-
ies have found that sex-specific thresholds may improve 
the accuracy of alcohol screening.12,21

Receiver Operating Characteristic Analysis to Assess Classifica-
tion Performance.  The performance of the AUDIT-C was 
compared with that of the interviewer-TAPS and myTAPS 
using the area under the curve (AUC) of the receiver oper-
ating characteristic (ROC). Analyses were conducted using 
the rocgold and roccomp command for correlated data in 
the STATA 14 software (StataCorp. 2015. Stata Statistical 
Software: Release 14.2, StataCorp LP, College Station, TX, 
USA) and in the R statistical software (v4.2.2; R Core 
Team, 2022), RStudio (v2022.7.2.576; RStudio Team, 
2022), and using the “EpiR” package (v2.0.76; Stevenson 

& Sergeant, 2024).22-24 Tests of the null hypothesis that the 
AUC did not differ from 0.5 and tests of the equality of 
multiple AUCs utilized a chi-squared statistic. Bonferroni-
adjusted significance levels were used to avoid the problem 
of multiplicity.

Youden Optimal Threshold Scores in the Study Sample for the 
AUDIT-C and the TAPS Tool.  We used the Youden criteria to 
define the threshold value for the classification of individ-
uals.25 The Youden Index is often used as a summary mea-
sure of the ROC curve. It measures the effectiveness of a 
diagnostic screening test and allows the selection of an 
optimal threshold value or cutoff point for the test of inter-
est.26 Usually, this point occurs at the threshold value for 
which specificity and sensitivity are equal. However, with 
only a finite number of candidate thresholds, as for an 
instrument like the TAPS tool, there may be none for 
which there is exact equality. In our analysis, where sensi-
tivity and specificity were similar for 2 threshold values 
the Youden threshold was chosen based on clinical ratio-
nale. For classifying problem use of alcohol, we chose the 
threshold with higher sensitivity while maintaining good 
specificity (over 0.70) because, in primary care, it is pre-
ferred to not miss cases of problem use for which further 
clinical assessment and counseling may be needed (ie, 
review of medication interactions, screening for comorbid 
conditions, and brief interventions).12,27 For identifying 
individuals with AUD, we chose the threshold with higher 
specificity while maintaining good sensitivity (over 0.70) 
to decrease the risk of false-positive results. This choice 
was made because incorrectly identifying a patient as 
likely having an AUD can lead to significant consequences 
(eg, stigma, labeling with a chronic condition) and lead to 
the unnecessary use of clinical resources (eg, behavioral 
health assessment, specialty care referral).

Comparison of the TAPS Tool with AUDIT-C using the Youden 
Threshold.  To more directly compare the TAPS tool to 
AUDIT-C for problem use of alcohol, we then used a sec-
ond approach, which identified the theoretical thresholds 
(Point A in Figures 1–4) at which the interviewer-TAPS and 
myTAPS achieve the approximately equivalent sensitivity 
as the Youden threshold of the AUDIT-C, and used the AUC 
curves to identify the specificity of the TAPS tool at these 
thresholds. For AUD, we followed a similar procedure to 
compare the TAPS tool with the AUDIT-C for AUD, identi-
fying the theoretical thresholds at which interviewer-TAPS 
and myTAPS achieve the same specificity as the Youden 
threshold of the AUDIT-C, and using the AUC curves to 
identify the sensitivity of the TAPS tool at these thresholds. 
Third, we compared the Youden threshold of the AUDIT-C 
with the best existing threshold of the interviewer-TAPS 
and of the myTAPS (Point B in Figures 1–4) to reach an 
approximately equivalent level of sensitivity as the 
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AUDIT-C for problem use and to reach an approximately 
equivalent level of specificity as the AUDIT-C for AUD.

Missing Data.  Logistic regression models were used to 
obtain an estimate of the probability of problem use and of 
AUD for the interviewer-TAPS, myTAPS, and AUDIT-C. 
AUDIT-C data were missing for 97 participants, and mul-
tiple imputation was used to explore whether imputing the 
missing values was needed. Imputing missing values led to 
no difference in results (see Supplemental Material), and 
so the analysis is presented without imputation. Sex infor-
mation was missing for 2 participants, and interviewer-
TAPS information was missing for 1 participant, so these 
cases were dropped from the analysis.

Results

Participant Characteristics

Among the 2000 participants, more than half were female 
(56.2%, n = 1124), and the mean age was 46.0 years 
(SD = 14.7). A majority was black/African American 
(55.6%, n = 1112), and 11.7% (n = 233) were Hispanic. A 
total of 19.2% (n = 383) reported having less than a high 
school education. The prevalence of any past-year alcohol 
use (identified by CIDI) was 62.0% (n = 1239).

Participants were living in urban and suburban zones, 
and recruited from 5 primary care clinics in Baltimore, 
MD; New York, NY; Richmond, VA; and Kannapolis, NC.
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Figure 1.  Problem use in females: the receiver operating 
characteristic (ROC) and the area under the curve (AUC) 
for AUDIT-C, self-administered (myTAPS) and interviewed-
administered TAPS (interviewer-TAPS). AUC, area under 
the curve; AUDIT-C, Alcohol Use Disorders Identification 
Test-Consumption; TAPS, Tobacco, Alcohol, Prescription 
Medication, and other substance.

 AUDIT-C AUC: 0.8969. The dark circles are the scores 
generated by the AUDIT-C, which range from 0 to 12 and increase 
from the right to left (ie, the score furthest to the right = 0 and has a 
sensitivity equal to 1).

 Interviewer-TAPS AUC: 0.8157. The dark diamonds are the 
scores generated by the interviewer-TAPS, which range from 0 to 4 
and increase from the right to the left (ie, the score furthest to the 
right = 0 and has a sensitivity equal to 1).

 myTAPS AUC: 0.823. The gray triangles are the scores 
generated by the myTAPS, which range from 0 to 4 and increase from 
the right to the left (ie, the score furthest to the right = 0, which have a 
sensitivity equal to 1).

 Reference.
Point A1: Theoretical threshold for interviewer-TAPS to reach the 
same level of sensitivity as the AUDIT-C. To achieve an equivalent 
level of sensitivity as the AUDIT-C using the interviewer-TAPS, 
specificity would be reduced to 0.39.
Point A2: Theoretical threshold for myTAPS to reach the same 
level of sensitivity as the AUDIT-C. To achieve an equivalent level of 
sensitivity as the AUDIT-C using the myTAPS, specificity would be 
reduced to 0.44.
Point B1: Best estimated threshold for interviewer-TAPS (≥1) to reach 
an approximately equivalent level of sensitivity as the AUDIT-C.
Point B2: Best estimated threshold for myTAPS (≥1) to reach an 
approximately equivalent level of sensitivity as the AUDIT-C.
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Figure 2.  Problem use in males: the receiver operating 
characteristic (ROC) and the area under the curve (AUC) 
for AUDIT-C, self-administered (myTAPS) and interviewed-
administered TAPS (interviewer-TAPS). AUC, area under 
the curve; AUDIT-C, Alcohol Use Disorders Identification 
Test-Consumption; TAPS, Tobacco, Alcohol, Prescription 
Medication, and Other Substance.

 AUDIT-C AUC: 0.9122. The dark circles are the scores 
generated by the AUDIT-C, which range from 0 to 12 and increase 
from the right to the left (ie, the score furthest to the right = 0 and has 
a sensitivity equal to 1).

 Interviewer-TAPS AUC: 0.7957. The dark circles are the scores 
generated by the interviewer-TAPS, which range from 0 to 4 and 
increase from the right to the left (ie, the score furthest to the right = 0 
and has a sensitivity equal to 1).

 myTAPS AUC: 0.8115. The gray triangles are the scores 
generated by the myTAPS, which range from 0 to 4 and increase from 
the right to the left (ie, the score furthest to the right = 0, which have a 
sensitivity equal to 1).

 Reference.
Point A1: Theoretical threshold for interviewer-TAPS to reach the 
same level of sensitivity as the AUDIT-C. To achieve an equivalent 
level of sensitivity as the AUDIT-C using the interviewer-TAPS, 
specificity would be reduced to 0.46.
Point A2: Theoretical threshold for myTAPS to reach the same 
level of sensitivity as the AUDIT-C. To achieve an equivalent level of 
sensitivity as the AUDIT-C using the myTAPS, specificity would be 
reduced to 0.51.
Point B1: Best estimated threshold for interviewer-TAPS (≥1) to 
reach an approximately equivalent level of sensitivity as the AUDIT-C.
Point B2: Best estimated threshold for myTAPS (≥1) to reach an 
approximately equivalent level of sensitivity as the AUDIT-C.
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Youden Threshold scores in the study sample for the  
AUDIT-C and the TAPS Tool.  The Youden thresholds for the 
identification of problem use were as follows: for the 
AUDIT-C, scores of ≥2 in females and ≥3 in males; for 
the TAPS tool (both myTAPS and interviewer-TAPS ver-
sions), score of ≥1 in both sexes. For the identification of 
AUD, the Youden thresholds for AUDIT-C were a score of 
≥3 in females and ≥4 in males; for the TAPS tool 
(myTAPS and interviewer-TAPS versions), a score of ≥2 
in both sexes (Tables S2 and S3 in supplemental 
material).

Identification of Problem Use of Alcohol

The prevalence of problem alcohol use (CIDI 1+) was 
18% (n = 202) in females and 31% (n = 271) for males.

Problem Use in Females.  For detecting problem alcohol use 
in females, the null hypothesis of equal AUCs of the ROCs 
of the AUDIT-C, myTAPS, and interviewer-TAPS was 
rejected at P < .0001. The AUDIT-C had the highest AUC 
(0.90 [95% CI 0.86-0.92]), and the AUC was lower for  
the myTAPS (0.82 [95% CI 0.79-0.86]) and the 
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Figure 3.  Alcohol use disorder in females: the receiver 
operating characteristic (ROC) and the area under the curve 
(AUC) for AUDIT-C, self-administered (myTAPS), and 
interviewed-administered TAPS (interviewer-TAPS). AUC, 
area under the curve; AUDIT-C, Alcohol Use Disorders 
Identification Test-Consumption; TAPS, Tobacco, Alcohol, 
Prescription Medication, and Other Substance.

 AUDIT-C AUC: 0.9025. The dark circles are the different 
scores (threshold) of the AUDIT-C increasing from the right to the left 
(the first score = 0, which have a sensitivity equal to 1).

 interviewer-TAPS AUC: 0.8469. The dark diamonds are the 
different scores (threshold) of the interviewer-TAPS increasing from 
the right to the left (the first score = 0 which have a sensitivity equal 
to 1).

 myTAPS AUC: 0.8437. The gray triangles are the different 
scores (threshold) of the myTAPS increasing from the right to the left 
(the first score = 0, which have a sensitivity equal to 1).

 Reference.
Point A1: Theoretical threshold for interviewer-TAPS to reach the 
same level of specificity as the AUDIT-C. To achieve an equivalent level 
of specificity as the AUDIT-C using the interviewer-TAPS, sensitivity 
would be reduced to 0.75.
Point A2: Theoretical threshold for myTAPS to reach the same 
level of specificity as the AUDIT-C. To achieve an equivalent level of 
specificity as the AUDIT-C using the myTAPS, sensitivity would be 
reduced to 0.75.
Point B1: Best estimated threshold for interviewer-TAPS (≥1)  
to reach an approximately equivalent level of specificity as the 
AUDIT-C.
Point B2: Best estimated threshold for myTAPS (≥1) to reach an 
approximately equivalent level of specificity as the AUDIT-C.

AUDIT-C AUC: 0.9034 Interviewer-TAPS AUC: 0.8049
myTAPS AUC: 0.821 Reference
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Figure 4.  Alcohol use disorder in males: the receiver 
operating characteristic (ROC) and the area under the curve 
(AUC) for AUDIT-C, self-administered (myTAPS), and 
interviewed-administered TAPS (interviewer-TAPS). AUC, 
area under the curve; AUDIT-C, Alcohol Use Disorders 
Identification Test-Consumption; TAPS, Tobacco, Alcohol, 
Prescription Medication, and Other Substance.

 AUDIT-C AUC: 0.9034. The dark circles are the different 
scores (threshold) of the AUDIT-C increasing from the right to the left 
(the first score = 0, which have a sensitivity equal to 1).

 interviewer-TAPS AUC: 0.8049. The dark diamonds are the 
different scores (threshold) of the interviewer-TAPS increasing from 
the right to the left (the first score = 0, which have a sensitivity equal 
to 1).

 myTAPS AUC: 0.821. The gray triangles are the different scores 
(threshold) of the myTAPS increasing from the right to the left (the 
first score = 0, which have a sensitivity equal to 1).

 Reference.
Point A1: Theoretical threshold for interviewer-TAPS to reach the 
same level of specificity as the AUDIT-C. To achieve an equivalent level 
of specificity as the AUDIT-C using the interviewer-TAPS, sensitivity 
would be reduced to 0.68. The point A1 matches almost with the 
point B1 (best existing threshold).
Point A2: Theoretical threshold for myTAPS to reach the same 
level of specificity as the AUDIT-C. To achieve an equivalent level of 
specificity as the AUDIT-C using the myTAPS, sensitivity would be 
reduced to 0.74. The point A2 matches almost with the point B2 (best 
existing threshold).
Point B1: Best estimated threshold for interviewer-TAPS (≥1) to 
reach an approximately equivalent level of specificity as the AUDIT-C.
Point B2: Best estimated threshold for myTAPS (≥1) to reach an 
approximately equivalent level of specificity as the AUDIT-C.
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interviewer-TAPS (0.82 [95% CI 0.78-0.85]), chi2 = 24.98, 
P ≤ .0001 (Figure 1).

For detecting problem use using the Youden threshold 
for AUDIT-C (score ≥2), sensitivity was 0.89 (95% CI 
0.83-0.93), and specificity was 0.78 (95% CI 0.75-0.80) 
(Table S2, supplemental material). The best existing 
thresholds (score ≥1) for the TAPS tool resulted in sensi-
tivity of 0.78 (95% CI 0.72-0.84), and specificity of 0.78 
(95% CI 0.75-0.81) for myTAPS, and sensitivity of 0.76 
(95% CI 0.70-0.82) and specificity of 0.78 (95% CI 0.76-
0.81) for the interviewer-TAPS.

Problem Use in Males.  For detecting problem alcohol use in 
males (Figure 2), the null hypothesis of equal AUCs of the 
ROCs of the AUDIT-C, myTAPS, and interviewer-TAPS 
was also rejected at P < .0001. The AUDIT-C had the 
highest AUC (0.91 [95% CI 0.89-0.93]) and was signifi-
cantly higher than the AUC for the myTAPS (0.81 [95% 
CI 0.78-0.84]) and the interviewer-TAPS (0.80 [95% CI 
0.76-0.83]), chi2 = 69.32, P ≤ .0001.

For detecting problem use, the Youden threshold for 
AUDIT-C (score ≥3) resulted in sensitivity of 0.84 (95% 
CI 0.79-0.88) and specificity of 0.82 (95% CI 0.79-0.85) 
(Table S2, supplemental material). The best existing thresh-
olds for the TAPS tool resulted in sensitivity of 0.76 (95% 
CI 0.71-0.81) and specificity of 0.76 (95% CI 0.72-0.79) 
for myTAPS, and sensitivity of 0.73 (95% CI 0.67-0.78) 
and specificity of 0.79 (95% CI 0.75-0.82) for the inter-
viewer-TAPS (Table S2, supplemental material).

Identification of AUD

The prevalence of AUD (CIDI 2+) was 9% (n = 100) among 
females and 20% (n = 177) among males in the sample.

AUD in Females.  For detecting AUD, the null hypothesis of 
equal AUCs of the ROCs of the AUDIT-C, myTAPS, and 
interviewer-TAPS was rejected at P < .005. The AUC for 
the AUDIT-C was highest (0.90 [95% CI 0.88-0.93]), and 
was significantly higher than the AUC for the myTAPS 
(0.84 [95% CI 0.80-0.89]) and the interviewer-TAPS (0.85 
[95% CI 0.81-0.89]), chi2 = 6.57, P < .05.

The Youden AUDIT-C threshold for the sample (score 
≥3) had a sensitivity of 0.83 (95% CI 0.74-0.90) and spec-
ificity of 0.83 (95% CI 0.80-0.85). The best existing 
thresholds for the TAPS tool resulted in sensitivity of 0.73 
(95% CI 0.63-0.81) and specificity of 0.85 (95% CI 0.83-
0.88) for myTAPS, and in sensitivity of 0.73 (95% CI 
0.63-0.81) and specificity of 0.86 (95% CI 0.83-0.88) for 
the interviewer-TAPS (Table S3, supplemental material).

AUD in Males.  For detecting AUD, the null hypothesis of 
equal AUCs of the ROCs of the AUDIT-C, myTAPS, and 
interviewer-TAPS was rejected at P < .0001. The AUC for 
the AUDIT-C (0.90 [95% CI 0.88-0.93]) was higher than 

the AUC for the myTAPS (0.82 [95% CI 0.78-0.86]) and 
the interviewer-TAPS (0.81 [95% CI 0.77-0.84]), 
chi2 = 32.71, P ≤ .0001.

The Youden AUDIT-C threshold for our sample (score 
≥4) had sensitivity of 0.81 (95% CI 0.74-0.87) and speci-
ficity of 0.84 (95% CI 0.81-0.87) (Figure 4). The best 
existing thresholds for the TAPS tool resulted in a sensitiv-
ity of 0.75 (95% CI 0.68-0.81) and a specificity of 0.84 
(95% CI 0.81-0.86) for myTAPS and in sensitivity of 0.68 
(95% CI 0.61-0.75) and specificity of 0.85, (95% CI 0.82-
0.87) for the interviewer-TAPS (Table S3).

Discussion

In this large and diverse sample of adult primary care 
patients, we found that the AUDIT-C and the TAPS tool 
both performed well, using empirically derived thresholds, 
for identifying problem use of alcohol and AUD. The 
AUDIT-C performed somewhat better than the TAPS tool 
for alcohol-specific screening. However, now that the 
USPSTF recommends screening for both alcohol and drug 
use in adult primary care patients,28-30 some practice set-
tings may prefer the efficiency of screening for alcohol 
and drugs together with a single instrument. This could be 
achieved by the TAPS tool, which screens for unhealthy 
use of 6 different drug classes, while maintaining adequate 
sensitivity and specificity for alcohol.9 Another option 
would be to administer AUDIT-C along with other short 
screening tools for other drugs, such as the Substance Use 
Brief Screen, Single-Item Screening Question for 
drugs,31,32 or a brief cannabis screener.33 However, this 
approach requires the use of separate instruments, each 
with their own scoring systems, thereby making screening 
more challenging to implement.

A point of interest is that the optimal threshold scores for 
the AUDIT-C were lower in our study than those that are 
most commonly recommended and applied. Namely, the 
thresholds in our study sample for identifying problem use 
of alcohol (≥2 for females and ≥3 for males) were 1 point 
lower than those usually recommended in the literature (≥3 
for females and ≥4 for males).12,15,16,21,34-36 Our findings are 
similar to an early study of the AUDIT-C among females 
attending Veteran Affairs primary care clinics, which simi-
larly showed that either a threshold of ≥2 or ≥3 for 
AUDIT-C was optimal to identify problem use in females.12 
It should be noted that consumption reported by patients to 
achieve an AUDIT-C score of >2 is quite low. For example, 
a female who reports having a drink containing alcohol 3 or 
4 times per month, with no instances of having more than 2 
drinks on any day, would receive a score of 2 and be classi-
fied as having problem use of alcohol on the AUDIT-C, 
even though her drinking fits within the guidelines for alco-
hol consumption in the United States.37

Similarly, for identifying AUD the optimal thresholds 
identified in our sample were lower than the commonly 
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recommended thresholds for AUDIT-C (empirically 
derived optimal thresholds were ≥3 for females or ≥4 for 
males, in contrast to the recommended threshold of ≥4 for 
females and ≥5 for males).12,15,16,21 The lower thresholds 
obtained in our sample could be explained by the definition 
of AUD based on DSM-5, whereas in prior studies the defi-
nition was based on the DSM-4. In addition, some of the 
prior studies were limited to participants with DSM-4 alco-
hol dependence (meeting 3 or more criteria) to define the 
AUD threshold and did not include those with the less 
severe symptoms of DSM-4 alcohol abuse.38,39 While our 
findings do appear to support a lower threshold for identi-
fying AUD using the AUDIT-C, the benefits of greater sen-
sitivity for identifying patients with AUD must be balanced 
against the need to avoid negative consequences relative to 
false-positive results, such as stigma and costs related to the 
assessment of and treatment for AUD in patients who do 
not actually require this level of intervention.40,41 However, 
before recommending any change to the currently recom-
mended AUDIT-C thresholds, these analyses should be 
repeated in other settings and populations.

Limitations

Our study has some limitations. First, the findings may not 
generalize to all populations and settings. Study sites were 
only in urban and suburban areas of the United States, and 
the AUDIT-C and the TAPS tool were administered only in 
English. The findings may also differ depending on the 
population and how screening is being used—for example, 
among individuals under criminal justice supervision or 
pregnant females, disclosing any alcohol use may have 
negative consequences, and sensitivity could be reduced 
as a result. Second, the optimal thresholds were derived in 
the same sample used for the validation analyses. Third, 
the screening instruments evaluated in our study as well as 
the instrument used as reference standard (CIDI) all rely 
on self-reported information, with no biochemical valida-
tion of alcohol use. However, self-reported measures of 
alcohol and other substance use have consistently shown 
good accuracy in the research context.42-44 Fourth, the 
CIDI reference standard does not identify risky drinking 
that falls below the threshold of “problem use.” Patients 
with low levels of unhealthy alcohol use may be those who 
benefit the most from brief interventions in primary care 
settings,3 but we were unable to evaluate the performance 
of the TAPS tool for individuals who did not report at least 
1 symptom of AUD based on the CIDI.

Conclusions

When primary care practices want to screen for alcohol 
alone, and not for drugs or tobacco, the AUDIT-C may be 
the preferred screening instrument, as it has the best 

performance for identifying problem use of alcohol and 
AUD. However, the TAPS tool may be advantageous if 
practitioners want to use a single instrument to identify 
problem use and use disorders of several substances, 
including tobacco and commonly misused classes of illicit 
and prescribed drugs, as well as alcohol. The TAPS tool 
achieves this goal while remaining brief (requiring on 
average just 2-4 minutes) and having the flexibility to 
allow for either interviewer- or electronic self-administra-
tion.11 Notably, we also found that the AUDIT-C per-
formed best for detecting problem use and AUD at lower 
thresholds than those that are currently recommended and 
widely used. This new finding should be confirmed by 
future studies in different samples, and using the DSM-5 
criteria.
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