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Abstract

Background/Aims: Only rather few data on the validity of
screening questionnaires to detect problem drinking in ado-
lescents exist. The aim of this study was to compare the per-
formance of the Alcohol Use Disorders Identification Test
(AUDIT), its short form AUDIT-C, the Substance Module of
the Problem Oriented Screening Instrument for Teenagers
(POSIT), and CRAFFT (acronym for car, relax, alone, for-
get, family, and friends). Methods: The questionnaires were
filled in by 9th and 10th graders from two comprehensive
schools. All students received an interview using the alcohol
section of the Composite International Diagnostic Interview.
Alcohol abuse and alcohol dependence according to DSM-IV
as well as episodic heavy drinking served as criteria to vali-
date the screening instruments. Results: All 9th and 10th
graders (n =225) of both schools participated. No significant
differences were found for areas under the receiver operat-
ing characteristic curves ranging from 0.810 to 0.872. Cron-

bach’s alphawas satisfactory (0.77-0.80) but poor for CRAFFT
(0.64). Different cut-offs are discussed. Conclusions: Consid-
ering validity as well as reliability, AUDIT, AUDIT-C and POSIT
performed well; however, the POSIT is quite lengthy. AUDIT-
C showed good psychometric properties and has clear ad-
vantages because of its brevity.

Copyright © 2012 S. Karger AG, Basel

Introduction

For several reasons, screening questionnaires are
widely used in detecting risky drinking or alcohol use
disorders. The main purposes are case finding for inter-
ventions (in particular brief interventions), estimation of
prevalence rates, or detection of alcohol problems as co-
morbid disorders. In adult samples, screening question-
naires have been shown to be more sensitive and specific
compared to routine laboratory tests [1-4]. A study in ad-
olescents found poor performance of biomarkers in de-
tecting high alcohol consumption compared to interview
data [5]. Widely used screening questionnaires developed
for adults show mixed results in younger age groups.
Whereas the CAGE (acronym for cut-down on drinking,
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angry about criticism, guilty feelings, and eye-opener) [6]
was not sensitive and specific enough [7-9], the Alcohol
Use Disorders Identification Test (AUDIT) [10] showed
promising results [7-9, 11, 12].

In addition, specific questionnaires have been devel-
oped for adolescents to account for differences in experi-
ences, consequences or cognitions with respect to alcohol
drinking in this age group. A rather comprehensive list
can be found in Shields et al. [13]. Two of these specific
instruments are CRAFFT (6 items; an acronym for car,
relax, alone, family, friends, and trouble) [14, 15] and the
Substance Use/Abuse Scale of the POSIT (17 items; Prob-
lem Oriented Screening Instrument for Teenagers) [16].
Both cover alcohol and drug problems but can easily be
confined to alcohol alone by change of the wording. The
reliability and validity could be confirmed in a couple of
studies for CRAFFT [7, 8, 15, 17] and POSIT [8, 18-20].
One study compared AUDIT, CRAFFT, and POSIT in a
sample of 14- to 18-year-old patients (n = 711) of a hospi-
tal-based adolescent clinic and found the following re-
sults for sensitivity/specificity against DSM-IV diagnosis
of alcohol dependence or abuse: AUDIT (cut-off 2)
0.88/0.81, CRAFFT (cut-off 1) 0.92/0.64, and POSIT (cut-
off 1) 0.84/0.89 [8].

In general, there are only a few studies on screening
instruments for alcohol problems in adolescents and
nearly no studies from Europe. One study from Germany
evaluated the CRAFFT by using the AUDIT as gold stan-
dard [21]. However, the AUDIT is a screening instrument
too and therefore not appropriate for this purpose. An-
other study on the performance of CRAFFT using cor-
relations with POSIT was done in France [22]. Taken to-
gether, both studies have not used adequate measures to
validate the questionnaires.

Moreover, most studies have used alcohol abuse or al-
cohol dependence as criterion but not episodic heavy
drinking and, among these studies, only one validated
the AUDIT consumption (-C) for adolescents [23]. The
AUDIT-C consists of the first three items of the AUDIT
and proved as a short and valid questionnaire [11, 24].

The purpose of this paper is to give data on the va-
lidity of the screening instruments CRAFFT, POSIT,
AUDIT and AUDIT-C against a gold standard of DSM-
IV diagnoses of alcohol dependence and alcohol abuse as
well as episodic heavy drinking in a sample of adolescents
aged 14-18 recruited in a German comprehensive school.
Further, appropriate cut-off points in this population
shall be derived.
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Methods

Participants were recruited in two comprehensive schools in the
northern German city of Liibeck. As a first step, aims of the study
were presented to the School Supervisory Board of the Ministry of
Education, Science, Research, and Culture of the federal state of
Schleswig-Holstein where Liibeck belongs to. Comprehensive
schools were selected because they cover a broad spectrum of stu-
dents with respect to educational level and social background un-
like other schools in the predominant tripartite school system of
Germany. In the next step, enrolment of schools started. Liibeck has
210,000 inhabitants and three comprehensive schools. The largest
two of them were asked to participate and agreed. The project was
introduced to teachers in both schools. Assessments started in May;,
2004 and ended in September, 2005. In both schools, all 9th and
10th graders were asked to participate (school 1: n = 91; school 2:
n = 134), representing 2.9% of all students in both grades in Liibeck.

The study was introduced in detail to all students. They filled
in the three screening questionnaires (AUDIT, POSIT and
CRAFFT) in groups in their classrooms. Afterwards, at a special
appointment, with each student a personal diagnostic interview
was conducted using the alcohol section of the Munich-Compos-
ite International Diagnostic Interview (M-CIDI) [25].

The study was confirmed by the ethics committee of the Uni-
versity of Litbeck and the School Supervisory Board of the Minis-
try of Education, Science, Research, and Culture of the federal
state of Schleswig-Holstein. All parents or legal guardians were
asked to give written informed consent.

Assessment

A well-proven German version of the AUDIT was used [26—
28]. The AUDIT was developed by the World Health Organisa-
tion. Items are shown in table 1. Scores for the AUDIT range be-
tween 0 and 40, a cut-off of 8 points is considered to point at alco-
hol use disorders or risky drinking; however, appropriate cut
points differ substantially in different samples [11]. In Germany,
a cut-point of five showed best results [27, 28]. This is also true
for the AUDIT-C. The AUDIT-C was calculated by using the
first three items of the entire AUDIT. Psychometric properties of
AUDIT and AUDIT-C are reviewed in Reinert and Allen [11, 29],
Berner et al. [30], and Kriston et al. [31]. Findings with respect to
the dimensionality of the AUDIT are mixed. Several studies have
found two factors (consumption and consequences, see Reinert
and Allen [7]). When developing the questionnaire, three factors
(consumption, abuse, dependence) were intended. This structure
could be found in a study by Rist, Gléckner-Rist and Demmel [32].
Nevertheless, using a sum score is the common scoring method
for the AUDIT [11]. A recent study on the performance of the
AUDIT in adolescents from Chile found as measures of reliability
a Cronbachs Alpha of 0.83 and an intraclass correlation of 0.81
[12]. Areas under the receiver operating characteristic curves
(AUROC:S) were 0.90 for hazardous alcohol use, 0.78 for harmful
consumption and 0.76 for alcohol dependence.

The original CRAFFT was translated into German. Back
translation and modifications in case of inconsistencies served as
measures to ensure proper translation. The original CRAFFT
consists of items shown in table 1. For the purpose of the present
study, all words relating to drug use were deleted to cover solely
alcohol drinking. In the translation of item number one, driving
a car was added by riding a bicycle, a motor scooter or motorbike
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Table 1. Items of AUDIT, CRAFFT¥*, and POSIT*

Item Answer categories and scoring
AUDIT 0 1 2 3 4
1. How often do you have a drink containing alcohol? never monthly  2-4 times 2-3times 4 or more
or less a month a week times a week
2. How many drinks containing alcohol do you have on a typical day when 1or2 3or4 50r6 7-9 10 or more
you are drinking?
3. How often do you have 6 or more drinks on one occasion? never less than ~ monthly weekly daily or
monthly almost daily
4. How often during the last year have you found that you were not able to never less than ~ monthly weekly daily or
stop drinking once you had started? monthly almost daily
5. How often during the last year have you failed to do what was normally never less than monthly weekly daily or
expected from you because of drinking? monthly almost daily
6. How often during the last year have you needed a first drink in the never less than ~ monthly weekly daily or
morning to get yourself going after a heavy drinking session? monthly almost daily
7. How often during the last year have you had a feeling of guilt or never less than monthly weekly daily or
remorse after drinking? monthly almost daily
8. How often during the last year have you been unable to remember never lessthan ~ monthly weekly daily or
what happened the night before because of your drinking? monthly almost daily
9. Have you or someone else been injured because of your drinking? no yes, but not in yes, during
the last year the last year
10. Has a relative, friend, doctor, or other health care worker been concerned no yes, but not in yes, during
about your drinking or suggested you cut down? the last year the last year
CRAFFT No Yes
1. Have you ever ridden a car driven by someone (including yourself) who was ‘high’ or
had been using alcohol? 0 1
2. Do you ever use alcohol or drugs to relax, feel better about yourself, or fit in? 0 1
3. Do you ever use alcohol or drugs while you are by yourself, alone? 0 1
4. Do you ever forget things you did while using alcohol or drugs? 0 1
5. Do your family or friends ever tell you that you should cut down on your
drinking or drug use? 0 1
6. Have you ever gotten into trouble while you were using alcohol or drugs? 0 1
POSIT No Yes
1. Do you get into trouble because you use drugs or alcohol in schools? 0 1
2. Have you accidentally hurt yourself or someone else while high on alcohol or drugs? 0 1
3. Do you miss out on activities because you spend too much money on drugs or alcohol? 0 1
4. Do you ever feel you are addicted to alcohol or drugs? 0 1
5. Have you started using more and more drugs and alcohol to get the effect you want? 0 1
6. Do you ever leave a party because there is no alcohol or drugs? 0 1
7. Do you have a constant desire for alcohol or drugs? 0 1
8. Have you had a car accident while high on drugs? 0 1
9. Do you forget things you did while high on alcohol or drugs? 0 1
10. During the past month have you ridden a car while you were drunk or high? 0 1
11.  Does alcohol or drug use cause your moods to change quickly like from happy to sad or vice versa? 0 1
12. Do you miss school or arrive late for school because of your alcohol or drug use? 0 1
13. Do your family or friends ever tell you that you should cut down on your drinking or drug use? 0 1
14. Do you have serious arguments with friends or family members because of your drinking or drug use? 0 1
15. Does your alcohol or drug use ever make you do something that you would not normally do - like
breaking rules, missing curfew, breaking the law, or having sex with someone? 0 1
16. Do you have trouble getting along with any of your friends because of your alcohol or drug use? 0 1
17. Do you ever feel you cannot control your alcohol or drug use? 0 1

* For the purpose of the present study, all words related to drug use were deleted.

Screening Questionnaires in Adolescents
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Table 2. Sample characteristics

Female Male Total

(n=114) (n=111) (n =225)
Mean age * SD, years 155*£0.84 155*0.88 15.5*0.81
Episodic heavy drinking only* 4.4% 5.4% 4.9%
Episodic heavy drinking®
Current alcohol abuse 11.4% 22.5% 16.9%
Current alcohol dependence 3.5% 2.7% 3.1%
Any disorder 9.8% 15.1% 24.9%

* Without fulfilling criteria for alcohol abuse or alcohol dependence.
® Participants with alcohol abuse or dependence not excluded.

in order to adapt this question to German conditions. In the first
large-scale validation study, CRAFFT performed best using a cut-
off of two points and yielded a sensitivity of 0.76 and a specificity
of 0.94 in detecting problematic substance use, abuse or depen-
dence [15]. In a second study comparing different screens to detect
problematic alcohol use, a cut-point of one was chosen for CRAFT
revealing a sensitivity of 0.92 and a specificity of 0.64 [8]. A study
conducted in Singapore among men confirmed a cut-off of 1 for
drug- or alcohol-related disorders [17]. In a test-retest study, an
intra-class correlation of 0.92 was found [33].

The Substance Use/Misuse Scale of the POSIT was translated
into German using the same procedure as described above. The
original questionnaire contains items shown in table 1. Again,
items were confined to alcohol by deleting all words related to
drug use. In the translation of item number 8, car accident was
added by accident with a bicycle, a motor scooter or motor-bike
in order to adapt this question to German conditions. In a hospi-
tal-based adolescent clinic, the POSIT substance use scale reached
asensitivity of 0.84 and a specificity of 0.89 using the recommend-
ed cut-off of one point. Test-retest reliability for the POSIT was
0.77 [19]. In a meta-analytic study, a mean Cronbach’s alpha of
0.86 could be observed [13].

Alcohol dependence according to DSM-IV [34] was assessed by
the M-CIDI, the German version of the CIDI [35]. This interview is
fully structured and provides computer-generated diagnosis of al-
cohol dependence and alcohol abuse. For alcohol use disorders ac-
cording to M-CIDI, test-retest reliability has been found to be excel-
lent [36]. Alcohol consumption was assessed by using the quan-
tity-frequency questions of the M-CIDI. Frequency of alcohol
consumption was assessed by using the following categories: almost
daily, 3—-4 times per week, 1-2 times per week, 1-3 times per month,
less often than monthly. Then, participants were asked about the
typical amount consumed per day. Quantity assessment was sup-
ported by a visual aid showing typical alcoholic beverages. One
standard drink was converted into 9 g of pure alcohol. The quanti-
ty-frequency assessment of the M-CIDI showed excellent test-retest
reliability [36]. Episodic heavy drinking was defined as 40 g pure
alcohol for women and 50 g for men at least once per month.

Data Analysis
The concurrent validity of the screening questionnaires was
assessed by calculating sensitivity (rate of correctly identified in-
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dividuals having the respective disorder) and specificity (rate of
correctly identified individuals not having the respective disor-
der). In addition, positive and negative predictive values are
shown giving estimates on the probability that a positive/negative
test result concurs with having/having not the disorder. Receiver
operating characteristic (ROC) curves and the respective areas
under the curves (AUROCS) were calculated. AUROC:s give an
estimate on the performance of the questionnaire across all
scores. This is useful as a general validity measure of a screening
tests; however, no information is given on how the screening de-
vice performs at specific cut-offs. Differences between AUROCs
were tested for statistical significance using additional calcula-
tions based on x? statistics following a formula published by Mc-
Clish [37]. Cronbach’s alpha was used to assess internal consis-
tency. All analyses were done with SPSS 17.0. Appropriate cut-offs
were chosen by inspection of sensitivities and specificities.

Results

The total sample consisted of 225 participants (50.7%
female). All students could be included resulting in a re-
sponse rate of 100%. Mean age was 15.4 years (SD 0.81;
range 14-18; table 2). Of the sample, 3.1% fulfilled DSM-
IV criteria for current alcohol dependence (last 12
months) and 16.9% for alcohol abuse (but not for depen-
dence). In total, 14.7% met criteria for episodic heavy
drinking and 4.9% did so without having dependence or
abuse. In sum, 24.9% had dependence, abuse or episodic
heavy drinking.

AUROC:s for the four screening measures are dis-
played in table 3. For different criteria, results range be-
tween 0.810 and 0.872. Results are lowest for POSIT when
looking at any criterion or alcohol use disorders. No sig-
nificant differences between tests could be found. Sensi-
tivity and specificity for different cut-offs are given in
table 4.

Cronbach’s alpha as a measure of internal consistency
was 0.77 for AUDIT, 0.80 for AUDIT-C, 0.79 for POSIT,
and 0.64 for CRAFFT. Positive/negative predictive values
in detecting any disorder are 0.55/0.92 for AUDIT with 6
points as cut-off, 0.56/0.90 for AUDIT-C with 5 points as
cut-off, 0.49/0.94 for CRAFFT with 2 points as cut-off,
and 0.51/0.89 for POSIT with 3 points as cut-off.

Discussion

To our knowledge, this is the first European study
comparing the performance of AUDIT, AUDIT-C,
CRAFFT and POSIT for adolescent alcohol problems by
using a valid gold standard to estimate the performance
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Table 3. AUROC: for AUDIT, AUDIT-C, POSIT, and CRAFFT

Episodic heavy drinking Current alcohol abuse (n = 38) Any criterion (n = 56)

(n=33) or dependence (n = 7)

AUROC 95% CI AUROC 95% CI AUROC 95% CI
AUDIT 0.855 0.784-0.927 0.857 0.805-0.908 0.848 0.791-0.904
AUDIT-C 0.872 0.797-0.946 0.850 0.796-0.905 0.853 0.795-0.911
POSIT 0.816 0.736-0.896 0.827 0.761-0.892 0.806 0.739-0.872
CRAFFT 0.810 0.736-0.884 0.859 0.809-0.909 0.838 0.782-0.849

2 Participants with alcohol abuse or dependence not excluded.

of the questionnaires. All screening tools showed satis-
factory validity with AUROCs ranging from 0.81 to 0.87
for episodic heavy drinking, current alcohol abuse/al-
cohol dependence or any of these criteria. On grounds
of the performance according to AUROCS no differenc-
es between the screening questionnaires could be ob-
served. According to reliability, all questionnaires except
CRAFFT (Cronbach’s alpha: 0.64) showed satisfactory
internal consistency with Cronbach’s alpha between 0.77
and 0.80.

The cut-off of 5 for AUDIT which showed good results
in Germany yields a high sensitivity of 0.86 but a rather
low specificity of 0.71 for any criterion. A cut-point of six
seems to be more appropriate (sensitivity and specificity
0.79 each). For AUDIT-C, 5 points perform quite well;
however, the sensitivity of 0.73 is a bit lower compared to
the full AUDIT. Using the POSIT with the recommend-
ed cut-off of 1 results in very high sensitivity (0.93) but
very low specificity (0.45). Using 3 points as threshold
yields more balanced values (0.70/0.78). This is also true
for CRAFFT in detecting any of the respective alcohol
problems. Using 1 or more points as cut-off revealed a
very high sensitivity of 0.96, but an unacceptable low
specificity of 0.49. Using 2 points still shows high sensi-
tivity (0.88) and an improved specificity of 0.70, 3 points
instead dampens the sensitivity significantly (0.54).
Choosing a cut-off always depends on the purpose of the
screening and the consequences of false-positive or false-
negative results. The inspection of the performance of
the respective questionnaires at different cut-offs gives
no clear solution, however, 6 or 7 for AUDIT, 5 for
AUDIT-C, 3 for POSIT, and 2 for CRAFFT seem rather
appropriate.

The POSIT was by far the most comprehensive ques-
tionnaire covering 17 items. However, the number of
items is not justified by the performance of this question-

Screening Questionnaires in Adolescents

Table 4. Sensitivity and specificity for AUDIT, AUDIT-C, POSIT,
and CRAFFT

Cut-off  Episodic Current alcohol abuse ~ Any
heavy drinking (n=38)or criterion
(n=33)* dependence (n =7) (n=56)
sensi-  speci- sensi-  speci- sensi-  speci-
tivity  ficity tivity  ficity tivity  ficity
AUDIT
5 091 0.65 0.89  0.68 0.86 0.71
6 0.85 0.73 0.84 0.77 0.79 0.79
7 0.85 0.76 0.80  0.79 0.75 0.81
8 0.82 0.83 0.71 0.84 0.66 0.86
AUDIT-C
4 094 0.59 0.89  0.66 0.88 0.64
5 0.85 0.77 0.76  0.78 0.73 081
6 0.82 0.85 0.67  0.86 0.64 0.89
POSIT
1 094 041 096  0.43 093 045
2 0.82 0.60 0.84  0.64 0.79  0.65
3 0.82 0.74 0.73  0.76 0.70 0.78
4 0.64 0.84 0.62  0.87 0.55 0.88
CRAFFT
1 094 043 10.0 047 096 0.49
2 091 0.63 0.91 0.67 0.88 0.70
3 0.58 0.85 0.62  0.89 054 0.89

# Participants with alcohol abuse or dependence not excluded.

naire, neither when looking at validity or reliability. The
AUDIT-C is the most economic screening tool covering
three items. Its performance does not differ from the oth-
er devices when AUROC:S, sensitivity and specificity as
well as Cronbach’s alpha are taken into account. The low
internal consistency of the CRAFFT weakens the perfor-
mance of this questionnaire. Therefore, taken together,
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the AUDIT-C seems to be a good choice for most pur-
poses, especially when brief instruments are desired.

It might be argued that the assessment of alcohol
screening measures in the classroom leads to answers bi-
ased by social desirability. Although the CIDI-interviews
were conducted at a special appointment in a face-to-face
format, a response set leading to dissimulation may have
occurred as well. Nationwide data reveal that in 2004,
23% of adolescents aged 14-17 showed episodic heavy
drinking, in 2005, the proportion was 19% [38]. This was
slightly lower in our study (14.7%). Compared to a gen-
eral population study in adolescents aged 14-24, our pro-
portion of alcohol dependence is lower (6.2% compared
to 3.1%), of alcohol abuse higher (9.7% compared to 16.9%)
[39]. Differences might be due to different age ranges in
the latter study and to regional differences in all studies
[40]. Taken together, dissimulation cannot be ruled out
but seems not to be very pronounced.

In general, high prevalence rates in young cohorts
have been critically discussed. Data show that structured
interviews tend to overestimate dependence due to high
proportions of agreement to criteria like ‘tolerance’ or
‘withdrawal’ [41] as well as ‘“drinking larger amount or for
longer than intended’ and ‘time spent for recovering’ [42].
This might be due to misinterpretations of specific items
and might have been the case in our study as well. Besides
rather high proportions of dependence in this young age
group (3.1%), the prevalence for alcohol abuse (16.9%) was
very high. There have been a lot of epidemiological data
questioning the validity and reliability of alcohol abuse in
DSM-1V [43]. This was one of the arguments to giving up
the distinction between abuse and dependence in pro-
posals for the 5th revision of DSM [44]. Future studies are
necessary to analyse the performance of screening de-
vices on grounds of the proposed new definition of alco-
hol use disorders in DSM-5.
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