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Background: There is a need for screening and brief assessment instruments to identify primary care patientswith
substance use problems. This study's aim was to examine the performance of a two-step screening and brief as-
sessment instrument, the TAPS Tool, compared to the WHO ASSIST.
Methods: Two thousand adult primary care patients recruited from five primary care clinics in four Eastern US
states completed the TAPS Tool followed by the ASSIST. The ability of the TAPS Tool to identify moderate- and
high-risk use scores on the ASSIST was examined using sensitivity and specificity analyses.
Results: The interviewer and self-administered computer tablet versions of the TAPS Tool generated similar
results. The interviewer-administered version (at cut-off of 2), had acceptable sensitivity and specificity for
high-risk tobacco (0.90 and 0.77) and alcohol (0.87 and 0.80) use. For illicit drugs, sensitivities were N0.82 and
specificities N0.92. The TAPS (at a cut-off of 1) had good sensitivity and specificity for moderate-risk tobacco
use (0.83 and 0.97) and alcohol (0.83 and 0.74). Among illicit drugs, sensitivity was acceptable for moderate-
risk of marijuana (0.71), while it was low for all other illicit drugs and non-medical use of prescription medica-
tions. Specificities were 0.97 or higher for all illicit drugs and prescription medications.
Conclusions: The TAPS Tool identified adult primary care patients with high-risk ASSIST scores for all substances as
well moderate-risk users of tobacco, alcohol, andmarijuana, although it did not performwell in identifying patients
with moderate-risk use of other drugs or non-medical use of prescription medications. The advantages of the TAPS
Tool over the ASSIST are its more limited number of items and focus solely on substance use in the past 3 months.

© 2017 Elsevier Inc. All rights reserved.
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1. Introduction

In recognition of the health problems associated with substance use
and the need for an efficient approach to screen and assess substance-
using individuals in primary care settings, the World Health Organiza-
tion (WHO) developed the Alcohol, Smoking and Substance Involve-
ment Screening Test (WHO ASSIST Working Group, 2002). The ASSIST
. Schwartz),
e.edu (L.T. Wu),
u.au (R.L. Ali),
ail.nih.gov (G.A. Subramaniam).
consists of seven questions regarding each of 10 classes of substances
and a question about drug injection. Items cover lifetime use and fre-
quency of use in the past-3 months as well as various problems associ-
ated with the use of these substances. The ASSIST was found to have
good concurrent, construct, and discriminant validity among a sample
of 1047 primary care and drug treatment patients in six countries span-
ning five continents (Humeniuk et al., 2008). Substance-specific in-
volvement scores were developed to separate respondents into low-,
moderate-, and high-risk categories for each substance. In developing
theASSIST, it was thought that themoderate-risk category, in particular,
would help to identify individuals who otherwise might go undetected
in health care settings (Humeniuk et al., 2008), while those with high
risk scores were appropriate for referral to specialist addiction treat-
ment services. A moderate-level substance risk score on the ASSIST
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was subsequently used as an inclusion criterion in a multi-site study of
brief intervention in primary care (Humeniuk et al., 2012), that demon-
strated the utility of the ASSIST in providing actionable data to triage pa-
tients to particular interventions.

Although the ASSIST has subsequently been studied across a variety
of diverse populations, including adults with first-episode psychosis
(Hides et al., 2009) and adolescents (Gryczynski et al., 2014), its wide-
spread implementation has been hampered by the instrument's length
(requiring 5 to 15 min to administer) and complex scoring system (Ali,
Meena, Eastwood, Richards, & Marsden, 2013; McNeely et al., 2014). In
order to overcome these barriers to adoption, a computerized version of
the full ASSIST that can be self-administered and scored automatically
has been developed (Kumar et al., 2016; McNeely, Strauss, Rotrosen,
Ramautar, & Gourevitch, 2016; Wolff & Shi, 2015). In addition, Ali et
al. (2013) developed a short version of the ASSIST, termed the ASSIST-
Lite, based on factor and item-response theory analyses of pooled data
from previous validation studies of the ASSIST. This shortened version
of the ASSIST has 3 items each for tobacco, cannabis, stimulants, seda-
tives, and opioids and 4 items for alcohol. The first item for each sub-
stance asks about any use in the past 3 months. Individuals who
respond ‘yes’ to use of a substance are administered two (or for alcohol,
three) subsequent items specific to that substance. For tobacco, the two
items were drawn from the Heaviness of Smoking Index (Diaz et al.,
2005) and the Fagerström Tolerance Questionnaire (Tate & Schmitz,
1993), not the original ASSIST, and ask if the respondent smoked 10 or
more cigarettes/day and if they smoked within 30 min of waking. For
the non-tobacco substances, the items are drawn from the ASSIST and
vary depending on the substance. These items query loss of control (al-
cohol and opioids), concern expressed by others (alcohol, opioids, can-
nabis, sedatives, stimulants), urge to use (cannabis and sedatives), and
frequency of using (i.e., weekly or greater; stimulants). Participants
reporting use of alcohol receive an additional item that asks about fre-
quency of having 4 (for women) or 5 (for men)more drinks on a single
occasion. Scoringwas also simplified such that a score of 2 or greater for
all substances except alcohol (which required a score of 3) yielded an
acceptable level of diagnostic accuracy for identifyingDSM-IV substance
dependence.

The National Drug Abuse Treatment Clinical Trials Network
launched a multi-site trial examining the validity of a two-step
screening and brief assessment for substance use termed the Tobac-
co, Alcohol, Prescriptionmedication, and other Substance use (TAPS)
Tool among 2000 adults enrolled in five primary care clinics across 4
states in the Eastern US (McNeely, Wu, et al., 2016). The TAPS Tool is
Fig. 1. TA
a two-step screening (TAPS-1) and brief assessment (TAPS-2) in-
strument. The TAPS-1 was adapted from the NIDA Quick Screen v
1.0 (NIDA, 2016) and the TAPS-2 was based on the ASSIST-Lite (Ali
et al., 2013) and modified for the US context (as described below).
The TAPS Tool in both self-administered tablet computer (iPad)
and interviewer-administered versions was compared to a number
of criterion measures, including the DSM-5 SUD criteria, the
AUDIT-C, Fagerström Tolerance Questionnaire, and the ASSIST (Wu
et al., 2016). The primary analysis of the trial examined the perfor-
mance of the TAPS Tool using the DSM-5 criteria as the gold standard
(McNeely, Wu et al., 2016). The present paper is the first report on
the concurrent validity of a modified version of the ASSIST-Lite
(i.e., the TAPS Tool) relative to the ASSIST.

2. Methods

The study's methods have been reported in detail elsewhere (Wu et
al., 2016). In brief, 2000 adult primary care patients participated from
August 2014–April 2015 at five primary care sites in four Eastern US
states, including a Federally Qualified Health Center in Baltimore, MD,
two practices in Kannapolis, NC, a public hospital clinic in New York
City, and a University-based primary care clinic in Richmond, VA
(McNeely, Wu et al., 2016). Eligibility criteria were intentionally broad
and included being a primary care patient of at least 18 years of age
and being at the clinic for a medical visit on the day of recruitment. Pa-
tients who did not understand spoken English, were physically unable
to use the iPad, or had already participated in the study were excluded.
Willing patients meeting eligibility criteria provided verbal informed
consent to Research Assistants (RAs) after reviewing an IRB-approved
consent form.

The order of administration of the self-administered tablet computer
version or interviewer-administered TAPS Tool was determined by an
electronic data capture system, which randomized participants in a
counterbalanced order, such that 50% of the participants were first ad-
ministered the TAPS Tool by the RA followed by self-administration of
the TAPS Tool on a tablet computer (iPad). In order to accommodate
low-literacy patients, the tablet included an optional computer-assisted
audio self-interview that read questions and response options out loud.
The other 50% of the participants were administered the TAPS Tool in
the reverse order. After both formats of the TAPS Tool were completed,
the RA then administered criterion measures, including the ASSIST, to
each participant. The RA provided participants with $20 after comple-
tion of the measures.
PS-1.
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2.1. Measures

2.1.1. TAPS Tool
As shown in Fig. 1, the TAPS-1 screen inquires about past 12-month

frequency of four substance classes: tobacco, alcohol (binge drinking in
excess of 5 drinks/day for men or 4 drinks/day for women); illicit drugs
(including marijuana, cocaine methamphetamine, heroin); and non-
medical use of prescription medications (including opioids, stimulants,
and sedative-hypnotics). There are five possible response categories
that range from “never” to “daily or almost daily.” Any response other
than “never” is considered a positive screen and leads to administration
of the TAPS-2.
Fig. 2. TAP-2 item
The TAP-2 (shown in Fig. 2), in contrast to the ASSIST and in keeping
with the format of the ASSIST-Lite, has three items for each substance
(four for alcohol) and a binary (yes/no) rather than an ordinal response
format. The TAPS-2 was modified from the ASSIST-Lite by adapting the
ASSIST-Lite for the US context by clarifying language (e.g., replacing
cannabis with marijuana), replacing the Australian guideline of N4
drinks for both men and women with the NIAAA-recommended gen-
der-specific variant (5+ formen and 4+ forwomen), and creating sep-
arate items for prescription opioids and prescription stimulants in order
to separate them from their illicit counterparts (Wu et al., 2016).

The TAPS-2 asks about past 3monthuse of tobacco, alcohol, three clas-
ses of illicit drugs (marijuana, stimulants [cocaine, methamphetamine],
s (yes/no).



Table 1
Demographic characteristics of participants (N = 2000).

Characteristic N (%)

Gender (n/%)
Male 874 (43.7%)
Female 1124 (56.2%)
Other/refused 2 (0.1%)

Age (years)
Mean (SD) 46.0 (14.7)

Ethnicity (n/%)
Hispanic 233 (11.7%)
Non-Hispanic 1761 (88.1%)
Other/refused 6 (0.3%)

Race (n/%)
White 667 (33.4%)
African-American 1112 (55.6%)
Asian 35 (1.8%)
Multiracial 66 (3.3%)
Other/unknown/American Indian or Alaska Native 113 (5.7%)
Refused 7 (0.4%)
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and heroin), three classes of non-medical use of prescription medi-
cations (stimulants, opioids, and sedative-hypnotics), and ‘other’
drugs using a yes/no format. If the response is ‘no,’ the subsequent
questions for that substance class are skipped. When the answer is
‘yes’ to any past 3 month use, the participant receives 2 follow-up
items (3 for alcohol) specific to that substance class.

Possible scores on the TAPS Tool for tobacco and each class are 0,
1, 2 or 3. For alcohol, the possible scores are 0, 1, 2, 3 or 4 (0=no use;
1 = use but no problems; N1 = use plus one addition point for each
problem per substance). Because the parent studywas planned to as-
sess the validity of the complete TAPS tool, which is the combination
of TAPS-1 and TAPS-2, participants were asked to respond to all
TAPS-2 questions even if their answers on the TAPS-1 indicated no
use in the prior 12 months. If the participant indicated never using
a substance in the past 12 months on TAPS-1, but reported use in
the past 3 months on TAPS-2, the combined TAPS Tool score is 0 for
the present analysis (because when the TAPS Tool will be used in
clinical practice, patients denying use in the past 12 months on the
TAPS-1 would not be administered the TAPS 2). Otherwise the com-
bined TAPS Tool score is the TAPS-2 score.

2.2. Criterion measure: ASSIST version 3.0

The ASSIST 3.0 (Humeniuk et al., 2008) consists of seven questions
that are scored for each of 10 drug classes (tobacco, alcohol, cannabis,
cocaine, amphetamine-type stimulants, inhalants, sedatives, hallucino-
gens, opioids, and other drugs). In addition, an eighth question
(unscored) inquires about injection drug use. Only those who endorse
any lifetime use in the first question for each substance category are
then asked subsequent items for that substance. Questions 2 through
5 refer to the past 3-month period for each substance category and in-
clude questions on the frequency of use, cravings, problems associated
with use, and failure to fulfill normal role expectations. Response cate-
gories for these items are: never, once or twice only, monthly, weekly,
and daily/almost daily. Questions 6 and 7 (regarding others expressing
concern over the patient's use of the substance and the patient's inabil-
ity to control or stop using) are trinary items (Never; Yes, but not in the
past 3 months; and Yes, in the past 3 months). The substance-specific
score is obtained by adding the item scaling weights (as per the WHO
scoringmanual) on items 2 through 7 (WHO, 2016). Substance-specific
scores (except for alcohol) are divided into low (0–3),moderate (4–26),
and high risk (≥27). Alcohol risk categories are low (0−10), moderate
(11–26), and high (≥27).

2.3. Statistical analysis

This study reports a preplanned secondary analysis from amulti-site
study whose primary aim was to examine the TAPS Tool vs. the DSM-5
SUD criteria (McNeely, Wu et al., 2016). In this secondary analysis, the
TAPS Tool substance specific scores for those participants who were
positive on the TAPS-1 screen, were compared to ASSIST substance spe-
cific involvement scores corresponding to moderate-risk and high-risk
use, with the ASSIST serving as the reference standardmeasure. Because
the TAPS-2, in contrast to the ASSIST-Lite, separates the items for pre-
scription stimulants and illicit stimulants (cocaine and methamphet-
amine) and the prescription opioids and heroin, analyses were
conducted for each of the TAPS-2 items separately and then by combin-
ing illicit and prescription and illicit stimulants into a stimulant category
and prescription opioids and heroin into an opioid category. Interview-
er-administered and self-administered tablet computer versions of the
TAPS-2 were examined. Sensitivity, specificity, and the positive and
negative predictive values (PPV and NPV)were calculated. The sensitiv-
ity and the specificity represent the proportion of patientswhoseASSIST
severity score categories (high risk or moderate risk and above) were
correctly identified by the TAPS Tool cut-points and the proportion of
patients who do not have a moderate or high risk ASSIST score and
whohave a negative TAPS Tool score (i.e., below the cut-points) respec-
tively. The PPV represents the proportion of patients above the cut-
points on the TAPS Tool who had a high or moderate risk and above
score on the ASSIST, while the NPV shows the proportion of patients
who test negative on the TAPS tool who do not have a high ormoderate
risk or above score on theASSIST. Receiver operator characteristic (ROC)
curveswere computed and the area under each curve (AUC)was exam-
ined (Hanley & McNeil, 1982). The cut-point on the TAPS Tool was
based on maximizing the AUC. In some cases (as shown in Tables 2
and 3), in which the AUCs were quite similar but the marginally higher
value would have resulted in a different cut-point than the other sub-
stances, the cut-point matching the other substances was chosen in
order to simplify interpretation of the test by primary care providers.
Excellent discriminationwas considered anAUC of N0.90, good discrim-
ination was considered an AUC of N0.8, acceptable discrimination was
considered N0.7, while an AUC of b0.7 was considered poor discrimina-
tion (Hanley & McNeil, 1982). Wilson score 95% confidence intervals
(CIs) were calculated for all estimates and all analyses were conducted
in SAS® version 9.3.

3. Results

3.1. Participants

The demographic characteristics of the 2000 participants are shown
in Table 1. Their mean (SD) agewas 46.0 (14.7) and 56.2% of the sample
were women. Slightly more than half were African American (55.6%), a
third were White (33.4%) and 11.7% were Hispanic. The lifetime and
past three month frequencies of substance use and the ASSIST risk cat-
egories (low, medium, high) by substance are shown in Table 2.

3.2. Interviewer and self-administered tablet computer versions

The mean (SD) time to complete the TAPS Tool interviewer-admin-
istered version was 2.39 (1.01) minutes and to complete the self-ad-
ministered version was 4.47 (2.56) minutes. We did not assess the
time to complete the ASSIST.

The optimal cut-points on the TAPS Tool for detecting “high risk” and
“moderate risk or higher” on the ASSIST were 2 and 1, respectively.
Table 3 shows the sensitivity, specificity, PPV, NPV, and AUC for the in-
terviewer-administered TAPS Tool, while Table 4 presents results for
the self-administered tablet computer TAPS-2. These two formats for
TAPS Tool administration had small differences in sensitivity, specificity,
PPV, NPV, and AUC. Sensitivity exceeded 0.77 for all substance classes
for detecting high risk ASSIST thresholds, except for prescription



Table 2
ASSIST scores frequencies, categories of use, means (SD).

Lifetime use N (%) Past 3-month use N (%) Low risk Moderate risk High risk Mean

Substance
Tobacco 1474 (73.7%) 840 (42.0%) 1099 (55.0%) 786 (39.3%) 115 (5.8%) 8.09
Alcohol 1793 (89.7%) 1078 (53.9%) 1717 (85.9%) 214 (10.7) 69 (93.5%) 5.15
Illicit drugs 1325 (66.3%) 470 (23.5%) 1437 (71.9%) 478 (23.9%) 85 (4.3%) 4.24
Prescription drugs 612 (30.6%) 163 (8.2%) 1764 (88.2%) 192 (9.6%) 44 (2.2%) 1.77

By drug class
Marijuana 1257 (62.9%) 350 (17.5%) 1624(81.2%) 349 (17.5%) 27 (1.4%) 2.60
Illicit stimulants 754 (37.7%) 129 (6.5%) 1738 (86.9) 229 (11.5%) 33 (1.7%) 1.74
Heroin 407 (20.4%) 106 (5.3%) 1818 (90.9%) 142 (7.1%) 39 (2.0%) 1.41
Prescription opioids 407 (20.4%) 106 (5.3%) 1818 (90.9%) 142 (7.1%) 39 (2.0%) 1.41
Sedatives 329 (16.5%) 80 (4.0%) 1908 (95.4%) 84 (4.2%) 8 (0.4%) 0.61
Prescription stimulants 361 (18.1%) 33 (1.7%) 1944 (97.2%) 52 (2.6%) 4 (0.2%) 0.38
Other drugs 404 (20.2%) 37 (1.9%) 1953 (97.7%) 42 (2.1%) 5 (0.3%) 0.32

Combined categories
Opioids (heroin and prescription opioids) 407 (20.4%) 106 (5.3%) 1818 (90.9%) 142 (7.1%) 39 (2.0%) 1.41
Stimulants (cocaine, methamphetamine, and prescription stimulants) 754 (37.7%) 129 (6.5%) 1738 (86.9%) 229 (11.5%) 33 (1.7%) 1.74
Illicit drugs other than marijuana 831 (41.6%) 223 (11.2%) 1649 (82.5%) 288 (14.4%) 62 (3.1%) 2.57
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stimulants, prescription opioids, and prescription sedatives (because, as
indicated in the methods section above, in contrast to the TAPS-2, the
ASSIST combines prescription stimulants and illicit stimulants into a
single item and heroin and prescription opioids into a single item).
Specificities also exceeded 0.75 for all substances for detecting high
riskwith the exception of prescription stimulants. Given the similarities
in their properties, for simplicity belowwe present in detail the proper-
ties of the interviewer-administered TAPS Tool.

3.3. Identification of high-risk ASSIST scores from the interviewer-
administered TAPS Tool (Table 3)

The interviewer-administered TAPS Tool had good sensitivity
and specificity for high risk use of tobacco (0.90 and 0.77,
Table 3
Interviewer-administered TAPS Tool v. ASSIST (N = 2000).

Positive on
ASSIST N (%)

Positive on
TAPS N (%)

Sensitivity (
score CI)a

High risk on the ASSISTe (TAPS cut-point = 2)
Tobacco 115 (0.06) 533 (0.27) 0.90 (0.83, 0
Alcohol 69 (0.03) 449 (0.22) 0.87 (0.77, 0
Marijuana 27 (0.01) 190 (0.10) 0.96 (0.81, 0
Cocaine, meth 33 (0.02) 76 (0.04) 0.94 (0.80, 0
Rx stimulant 4 (0.00) 5 (0.00) 0.25 (0.05, 0
Total stimulants (cocaine, meth & Rx stimulant) 33 (0.02) 80 (0.04) 0.94 (0.80, 0
Heroin 39 (0.02) 46 (0.02) 0.82 (0.67, 0
Rx opioids 39 (0.02) 29 (0.01) 0.41 (0.27, 0
Total opioids (heroin & Rx opioids) 39 (0.02) 61 (0.03) 0.92 (0.79, 0
Sedative 8 (0.00) 35 (0.02) 0.63 (0.31, 0

Moderate riskf or higher on the ASSIST (TAPS cut-point = 1)
Tobacco 901 (0.45) 778 (0.39) 0.83 (0.80, 0
Alcohol 283 (0.14) 679 (0.34) 0.83 (0.78, 0
Marijuana 375 (0.19) 317 (0.16) 0.71 (0.66, 0
Cocaine, meth 262 (0.13) 102 (0.05) 0.36 (0.30, 0
Rx stimulant 56 (0.03) 12 (0.01) 0.09 (0.04, 0
Total stimulants (cocaine, meth & Rx stimulant) 262 (0.13) 111 (0.06) 0.37 (0.31, 0
Heroin 181 (0.09) 60 (0.03) 0.31 (0.25, 0
Rx opioids 181 (0.09) 70 (0.04) 0.28 (0.22, 0
Total opioids (heroin & Rx opioids) 181 (0.09) 109 (0.05) 0.48 (0.41, 0
Sedative 92 (0.05) 55 (0.03) 0.47 (0.37, 0

Notes. Rx = prescription, meth = methamphetamine. AUC for alcohol moderate risk or highe
a Wilson score CI = Wilson score confidence intervals.
b PPV = positive predictive value.
c NPV= negative predictive value.
d AUC = area under the curve.
e High risk on the ASSIST for tobacco, alcohol and all drugs ≥27.
f Moderate risk on the ASSIST for tobacco and all drugs = 4–26; moderate risk for alcohol =
respectively) and alcohol (0.87 and 0.80, respectively). For illicit
drugs, sensitivity ranged from a low of 0.82 for heroin to a high of
0.96 for marijuana. For non-medical use of prescription drugs, sen-
sitivities were lower. For prescription opioids, sensitivity was 0.41.
As described above, the ASSIST has a single item that combines her-
oin and prescription opioid use. Therefore, the single ASSIST opioid
item was compared to the combined heroin and prescription opioid
items on the TAPS Tool which yielded a sensitivity of 0.92. The pre-
scription stimulant and sedative items had very low sample size
with high risk scores on the ASSIST for non-medical use of these
medications (ns = 4 and 8, respectively). Specificities exceeded
0.91 for all illicit substances. PPVs for tobacco and alcohol were
0.20 and 0.13, respectively. PPVs for illicit substances ranged from
0.70 for heroin to 0.14 for marijuana. Finally, NPVs exceeded 0.99
95% Wilson Specificity (95% Wilson
score CI)

PPVb (95% Wilson
score CI)

NPVc (95% Wilson
score CI)

AUCd

.94) 0.77 (0.75, 0.79) 0.20 (0.17, 0.24) 0.99 (0.98, 0.99) 0.84

.93) 0.80 (0.78, 0.82) 0.13 (0.10, 0.16) 0.99 (0.98, 0.99) 0.83

.99) 0.92 (0.91, 0.93) 0.14 (0.10, 0.20) 1.00 (1.00, 1.00) 0.94

.98) 0.98 (0.97, 0.99) 0.41 (0.31, 0.52) 1.00 (1.00, 1.00) 0.96

.70) 1.00 (1.00, 1.00) 0.20 (0.04, 0.62) 1.00 (1.00, 1.00) 0.62

.98) 0.98 (0.97, 0.99) 0.39 (0.29, 0.50) 1.00 (1.00, 1.00) 0.96

.91) 0.99 (0.98, 0.99) 0.70 (0.56, 0.81) 1.00 (1.00, 1.00) 0.91

.57) 0.99 (0.98, 0.99) 0.55 (0.37, 0.71) 0.99 (0.98, 0.99) 0.70

.97) 0.99 (0.98, 0.99) 0.59 (0.46, 0.70) 1.00 (1.00, 1.00) 0.96

.87) 0.98 (0.97, 0.99) 0.14 (0.06, 0.29) 1.00 (1.00, 1.00) 0.80

.85) 0.97 (0.96, 0.98) 0.96 (0.94, 0.97) 0.87 (0.85, 0.89) 0.90

.87) 0.74 (0.72, 0.76) 0.34 (0.31, 0.38) 0.96 (0.95, 0.97) 0.78

.75) 0.97 (0.96, 0.98) 0.84 (0.80, 0.88) 0.93 (0.92, 0.94) 0.84

.42) 1.00 (1.00, 1.00) 0.92 (0.85, 0.96) 0.91 (0.90, 0.92) 0.68

.19) 1.00 (1.00, 1.00) 0.42 (0.20, 0.68) 0.97 (0.96, 0.98) 0.54

.43) 0.99 (0.98, 0.99) 0.87 (0.79, 0.92) 0.91 (0.90, 0.92) 0.68

.38) 1.00 (1.00, 1.00) 0.93 (0.84, 0.97) 0.94 (0.93, 0.95) 0.65

.35) 0.99 (0.98, 0.99) 0.73 (0.62, 0.82) 0.93 (0.92, 0.94) 0.64

.55) 0.99 (0.98, 0.99) 0.79 (0.70, 0.86) 0.95 (0.94, 0.96) 0.73

.57) 0.99 (0.98, 0.99) 0.78 (0.65, 0.87) 0.97 (0.96, 0.98) 0.73

r for a cut-off of 2 = 0.80.

11–26.



Table 4
Self-administered computerized TAPS Tool v. ASSIST (N = 2000).

Positive on
ASSIST N (%)

Positive on
TAPS N (%)

Sensitivity (95% Wilson
score CI)a

Specificity (95% Wilson
score CI)

PPVb (95% Wilson
score CI)

NPVc (95% Wilson
score CI)

AUCd

High risk on the ASSISTe (TAPS cut-point = 2)
Tobacco 115 (0.06) 539 (0.27) 0.90 (0.83, 0.94) 0.77 (0.75, 0.79) 0.19 (0.16, 0.23) 0.99 (0.98, 0.99) 0.83
Alcohol 69 (0.03) 470 (0.24) 0.91 (0.82, 0.96) 0.79 (0.77, 0.81) 0.13 (0.10, 0.16) 1.00 (1.00, 1.00) 0.85
Marijuana 27 (0.01) 190 (0.10) 0.96 (0.81, 0.99) 0.92 (0.91, 0.93) 0.14 (0.10, 0.20) 1.00 (1.00, 1.00) 0.94
Cocaine, meth 33 (0.02) 81 (0.04) 0.91 (0.77, 0.97) 0.97 (0.96, 0.98) 0.37 (0.27, 0.48) 1.00 (1.00, 1.00) 0.94
Rx stimulant 4 (0.00) 10 (0.01) 0.25 (0.05, 0.70) 1.00 (1.00, 1.00) 0.10 (0.02, 0.40) 1.00 (1.00, 1.00) 0.62
Total stimulants (cocaine, meth & Rx stimulant) 33 (0.02) 88 (0.04) 0.91 (0.77, 0.97) 0.97 (0.96, 0.98) 0.34 (0.25, 0.44) 1.00 (1.00, 1.00) 0.94
Heroin 39 (0.02) 47 (0.02) 0.79 (0.64, 0.89) 0.99 (0.98, 0.99) 0.66 (0.52, 0.78) 1.00 (1.00, 1.00) 0.89
Rx opioids 39 (0.02) 41 (0.02) 0.59 (0.43, 0.73) 0.99 (0.98, 0.99) 0.56 (0.41, 0.70) 0.99 (0.98, 0.99) 0.79
Total opioids (heroin & Rx opioids) 39 (0.02) 67 (0.03) 0.92 (0.79, 0.97) 0.98 (0.97, 0.99) 0.54 (0.42, 0.65) 1.00 (1.00, 1.00) 0.95
Sedative 8 (0.00) 55 (0.03) 0.75 (0.41, 0.93) 0.98 (0.97, 0.99) 0.11 (0.05, 0.22) 1.00 (1.00, 1.00) 0.86

Moderate risk of higher on the ASSISTf (TAPS cut-point = 1)
Tobaccog 900 (0.45) 766 (0.38) 0.81 (0.78, 0.83) 0.97 (0.96, 0.98) 0.96 (0.94, 0.97) 0.86 (0.84, 0.88) 0.89
Alcohol 283 (0.14) 713 (0.36) 0.84 (0.79, 0.88) 0.72 (0.70, 0.74) 0.33 (0.30, 0.37) 0.97 (0.96, 0.98) 0.78
Marijuana 376 (0.19) 312 (0.16) 0.70 (0.65, 0.74) 0.97 (0.96, 0.98) 0.85 (0.81, 0.89) 0.93 (0.92, 0.94) 0.84
Cocaine, meth 262 (0.13) 112 (0.06) 0.39 (0.33, 0.45) 0.99 (0.98, 0.99) 0.90 (0.83, 0.94) 0.91 (0.90, 0.92) 0.69
Rx stimulant 56 (0.03) 19 (0.01) 0.14 (0.07, 0.25) 0.99 (0.98, 0.99) 0.42 (0.23, 0.64) 0.98 (0.97, 0.99) 0.57
Total stimulants (cocaine, meth & Rx stimulant) 262 (0.13) 124 (0.06) 0.40 (0.34, 0.46) 0.99 (0.98, 0.99) 0.84 (0.77, 0.89) 0.92 (0.91, 0.93) 0.69
Heroin 181 (0.09) 59 (0.03) 0.31 (0.25, 0.38) 1.00 (1.00, 1.00) 0.95 (0.86, 0.98) 0.94 (0.93, 0.95) 0.65
Rx opioids 181 (0.09) 81 (0.04) 0.28 (0.22, 0.35) 0.98 (0.97, 0.99) 0.62 (0.51, 0.72) 0.93 (0.92, 0.94) 0.63
Total opioids (heroin & Rx opioids) 181 (0.09) 113 (0.06) 0.44 (0.37, 0.51) 0.98 (0.97, 0.99) 0.70 (0.61, 0.78) 0.95 (0.94, 0.96) 0.71
Sedative 92 (0.05) 81 (0.04) 0.52 (0.42, 0.62) 0.98 (0.97, 0.99) 0.59 (0.48, 0.69) 0.98 (0.97, 0.99) 0.75

Notes. Rx= prescription. Meth=methamphetamine. Cut-off of 1 on high risk ASSIST score for select substances as follows: cocaine/methamphetamine= 0.96; total stimulants = 0.96;
heroin = 0.93; prescription opioids = 0.895; total opioids = 0.98. Cut off of 2 on moderate risk or higher ASSIST score for alcohol = 0.81.

a Wilson score CI = Wilson score confidence intervals.
b PPV = positive predictive value.
c NPV= negative predictive value.
d AUC = area under the curve.
e High risk on the ASSIST for tobacco, alcohol and all drugs ≥27.
f Moderate risk on the ASSIST for tobacco and all drugs = 4–26; moderate risk for alcohol = 11–26.
g Tobacco n = 900 (in contrast to Table 2 in which n = 901) because of missing data.
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for alcohol, tobacco, illicit substances and use of non-prescription
medications.

3.4. Identification of moderate risk ASSIST scores from the interviewer-ad-
ministered TAPS Tool (Table 3)

The interviewer-administered TAPS Tool had good sensitivity and
specificity for identification of moderate risk tobacco use (0.83 and
0.97, respectively) and good sensitivity and acceptable specificity for al-
cohol (0.83 and 0.74, respectively). Among illicit drugs, sensitivity was
acceptable for marijuana (0.71), while for all other illicit drugs and pre-
scription medications, it was low (ranging from 0.28 for prescription
opioids to 0.47 for sedatives). In contrast, specificities were uniformly
high, ranging at or exceeding 0.97 for all illicit drugs and prescription
medications. PPVs for tobacco and alcohol were 0.96 and 0.34, respec-
tively. PPVs for illicit and non-medical use of prescription drugs ranged
from 0.42 for prescription stimulants to 0.93 for heroin. Finally, NPVs
exceeded 0.87 for tobacco, alcohol, illicit drugs and non-medical use of
prescription medications.

4. Discussion

The present study examined the concurrent validity of the TAPS Tool
(a modified version of the ASSIST-Lite) in comparison to the full WHO
ASSIST as part of a large, multi-site study in Eastern US primary care pa-
tients. The TAPS Tool was found to have favorable sensitivity and spec-
ificity at a cutpoint of 2 to detect high risk use of tobacco, alcohol,
marijuana, stimulants (prescription and cocaine/methamphetamine
combined) and opioids (prescription opioids and heroin combined).

The TAPS Tool at a cutpoint of 1 also had favorable sensitivity and
specificity for detecting moderate risk use of alcohol, tobacco, andmar-
ijuana. In contrast, its sensitivity was unacceptably low in detecting
moderate risk use of stimulants (cocaine, prescription stimulants) opi-
oids (heroin, prescription opioids), and sedatives. One likely reason for
this finding is that participants who report current abstinence but
have experienced certain problems in the past (concern expressed by
friends or relatives, and failed attempts to control, cut down, or stop
using) can still score in the moderate risk range on the ASSIST. In con-
trast, participants who did not use the substance in the past 3 months
would have a zero score on the TAPS Tool. A moderate risk score on
the ASSIST in the face of no recent drug use might prove confusing to
primary care providers because it includes people who may be at risk
for using as well as those who are using and have some use-related
problems. Thus, a potential benefit of the ASSIST-Lite and the TAPS
Tool is that only recent (past 3 month) use garners any score. Notwith-
standing its low sensitivity for detectingmoderate risk of certain drugs,
a score of 1 should prompt providers to conduct further assessment of
their patient's use of these substances

Opioid misuse is a growing problem in the US (Compton, Jones, &
Baldwin, 2016) and elsewhere (Degenhardt et al., 2014). Patients who
misuse prescription opioids may switch to heroin because of its lower
price (Mars, Bourgois, Karandinos, Montero, & Ciccarone, 2014). Prima-
ry care practices provide a potentially rich venue in which to identify
patients misusing opioids. In the present study, 181 (9%) of participants
were identified with moderate or higher opioid risk scores on the
ASSIST and 39 (2%) had a high-risk opioid score. At a cutpoint of 2
(i.e., identifying participants with high risk opioid use scores), the
TAPS Tool had a sensitivity of 0.92, specificity of 0.99, PPV of 0.59, NPV
of 1.0, and AUC of 0.95. Although these results should be interpreted
with some caution because of the relatively small sample size, it
would be prudent to carefully assess patients with a TAPS Tool score
of 2 for the need for opioid treatment.

In the present study, the mean time required to complete the TAPS
Tool was 4.47 for the computer self-administered version, and
2.39 min for the interviewer-administered version. This compares fa-
vorably to the length of time required for the interviewer-administered
ASSIST, which has been reported to require between 5 and 15 min
(Ali et al., 2013). It should be noted that the time required to administer
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the TAPS Tool via tablet computer in the present study may overesti-
mate the time required in clinical practice, since all participants com-
pleted the TAPS-2 regardless of their responses on TAPS-1. In practice,
a patient who reported no illicit drug use on the TAPS-1, for example,
would not be administered the TAPS-2 items for marijuana, cocaine,
or heroin. The time required to complete the self-administered TAPS
Tool also compared favorably to the computer self-administered ver-
sions of theASSIST reported in the literature. In the ACASI ASSIST valida-
tion study in adult primary care patients, the mean time was 4 min,
(McNeely, Strauss et al., 2016). Another study of a computer self-admin-
istered ASSIST with incarcerated men reported that the ACASI ASSIST
was completed in 5–10 min (Wolff & Shi, 2015).

The study has a number of strengths, including a large sample size, a
diverse population recruited frommultiple primary care settings across
several Eastern US states, and comparison to a criterion measure (the
ASSIST) that underwent rigorous psychometric testing (Humeniuk et
al., 2008; Newcombe, Humeniuk, & Ali, 2005). However, there are also
a number of limitations to be considered, including sampling only
from the Eastern US states, and having only anEnglish language version.
Hence, findings may not generalize to other parts of the US or to other
countries. In addition, data were collected under research conditions,
and results were not given to medical providers. The extent to which
the instrument would perform equally well when delivered by primary
care staff and entered into the patient'smedical record is not known. Al-
though research assistants used a systematic strategy for approaching
patients in the clinics' waiting rooms to minimize bias in recruitment,
we do not know the extent to which study participants were represen-
tative of the clinic patient populations.

The TAPS Tool has a number of potential advantages compared to
other screeners. In contrast to single item screens, it inquires about
specific substances and goes beyond simple endorsement of use by
obtaining data on problematic use. It screens for all classes of sub-
stances, in contrast to single substance screeners such as the AUDIT
for alcohol (Bradley et al., 2003) or the Fagerstrom for tobacco (Tate &
Schmitz, 1993). It ismuch briefer and easier to score than the full ASSIST
and can lead to actionable results based on the scores, such that individ-
uals who score zero need only receive praise and encouragement and
thosewho score 2 or above need an assessment for treatment. The indi-
viduals who score 1 would also benefit from further assessment, and
may be appropriate for brief intervention with prevention messaging
and follow-up. Because the self-administered tablet computer instru-
ment performed as well as the interviewer-administered instrument,
either approach could be used in primary care practices, permitting
flexibility and affording the possibility of direct entry into the patient's
medical record or self-completion while waiting for the scheduled
appointment.

5. Conclusions

In comparison to theASSIST, the TAPS Tool performedwell in detect-
ing high risk ASSIST scores for all substances and for detecting moder-
ate-risk ASSIST scores for alcohol tobacco, and marijuana. It did not
perform well in identifying individuals with moderate risk ASSIST
scores for other drugs. The TAPS Tool score provides the primary care
physician with a window into current drug use and problems, and is
an alternative to the longer version of the ASSIST. More research is
needed to determine the potential benefits of using the TAPS Tool and
the ASSIST-Lite in different patient populations.
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