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INTRODUCTION

Adolescents who use alcohol are at increased risk for accidental
and intentional injury (Clark et al., 1997; Spain et al., 1997;
Kelly et al., 2001) and illness (Hansell and White, 1991; Arria
et al., 1995). However, the passage of time reduces the impact
that drinking-related injury has in motivating patients to seek
or accept help (Nilssen et al., 1994). Emergency departments
(ED) are important settings for the early identification of
adolescents who misuse alcohol, because injured adolescents
with problematic drinking often present there first. There is
evidence that referral for treatment for some alcohol-related
problems at the time of an ED visit may improve the rate of
referral acceptance and treatment follow-through (Spirito 
et al., 1994).

Substance-use screening instruments specifically designed
for adolescents are available (Leccese and Waldron, 1994;
Blum, 1997), but are generally too long and time-consuming
to be practical in the hectic environment of a hospital ED.
Shorter scales have been developed for adolescents, but there
is scant research on such instruments among adolescents who
report a range of alcohol involvements. Knight et al. (1999)
developed a 6-item screening instrument (the CRAFFT) for
problematic drug and/or alcohol use by extracting items from
several other, lengthier adolescent self-report instruments.
These investigators found that the instrument possessed
adequate internal consistency. Bastiaens et al. (2000) recently
reported on a 5-item instrument, the RAFFT, and found it to
possess good sensitivity and specificity for diagnosing sub-
stance use disorders among adolescents seen in an emergency
room or ambulatory care centre. However, a selection bias was
operating in both of these studies, as many of the subjects had
apparent symptoms of substance misuse or had been referred
for treatment of substance misuse pathology.

In contrast to these instruments developed for adolescents,
there is a variety of measures designed to screen for problem-
atic alcohol use in adults that are relatively short, can be used

in EDs, and have established reliability and validity. It seems
reasonable to investigate the potential of these instruments for the
early detection of problematic alcohol use among adolescents at
high risk for injury and illness.

There are only a few reports on the utility of existing 
adult-validated alcohol screening instruments for use with
adolescents in EDs. Shope et al. (1997) used the CAGE in an
ED study of 263 injured adolescents (mean age 16.9 years),
and found that CAGE scores correlated positively with age,
alcohol misuse (negative consequences of drinking), and
overall alcohol involvement. However, this study did not
involve a comparison of the CAGE with other alcohol screen-
ing measures. Chung et al. (2000) described an ED study of
adolescents 13–19 years old that compared the same three
screening instruments for problematic alcohol use that are
used in the current study: (1) the Alcohol Use Disorders
Identification Test (AUDIT, Saunders et al., 1993); (2) the
TWEAK (Russell, 1994); (3) the CAGE (Ewing, 1984). Chung
et al. (2000) used DSM-IV (American Psychiatric Association,
1994)-defined alcohol use disorders as the criterion measure,
and found that the AUDIT performed best in predicting prob-
lematic alcohol use, the TWEAK performed satisfactorily at a
cut-off score of 2, and the CAGE was relatively inefficient in
its sensitivity and specificity for alcohol use disorders among
the adolescents. Chung et al. (2000) excluded alcohol-positive
adolescents and focused on the criterion validity of the instru-
ments. Our method includes investigation of internal consistency
and construct validity and includes alcohol-positive adolescents.
As a result, we are able to compare alcohol-positive with alcohol-
negative adolescents and to assess the criterion validity of the
screening instruments using a standard that was not available
in the Chung et al. (2000) investigation.

The AUDIT was developed by the World Health Organization
as a measure of alcohol consumption, alcohol dependence,
and alcohol-related problems. The TWEAK (Russell, 1994)
was developed to assess potentially hazardous drinking
patterns among women and has demonstrated reliability and
validity in these samples. The CAGE (Ewing, 1984) focuses
on behaviours consistent with alcohol dependence. The object-
ives of the present study were to determine the reliability
(internal consistency) and validity of these instruments in this
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sample, and to determine which of these instruments worked
best in screening adolescents for problematic alcohol use in 
an ED.

SUBJECTS AND METHODS

Procedure

This protocol was approved by the Institutional Review
Board of the University of Pittsburgh, Pittsburgh, Pennsylvania,
USA. Dedicated research technicians staffed two regional
Level-1 hospital EDs (one was a paediatric ED) at various
times between 18:00 and 02:00 or between 21:00 and 06:00.
Inclusion criteria for the study consisted of: (1) aged 12–20
years (inclusive); (2) Glasgow Coma Score = 15 (Jennet and
Bond, 1975), i.e. no serious head injury; (3) patient accom-
panied by parent or legal guardian (if aged <18 years); (4) able
to read and complete a self-report questionnaire. Patients
whom the medical staff considered to be too seriously ill or
too critically injured to approach were excluded.

Medical staff members informed the research technicians 
of patients meeting the above criteria. Parents or guardians of
those aged <18 years were approached first, and the research
project was explained. Parents were told that they would not
be informed of the study findings for their adolescent child. 
If they gave written consent for their child to participate, the
adolescent was then approached to obtain his/her written,
informed assent. Following enrolment, an alcohol breathalyser
test was administered using the Alco-Sensor III™ intoximeter
(Intoximeters Inc., St Louis, MO, USA) to determine if the
adolescent had been drinking within several hours of arrival at
the ED. The medical staff were not informed of any results and
there was no entry of this research data item into the medical
record.

Following administration of the breathalyser test, a 29-item
self-report questionnaire was administered in private to the
adolescent. Although the questionnaire is in self-report format,
the research technician remained with the subject to answer
any questions or clarify issues related to completing the ques-
tionnaire. The alcohol screening items from the AUDIT, the
TWEAK and the CAGE are embedded in the questionnaire.
Participants were given a $10 gift certificate for their participation.

Sample

A total of 554 patients between the ages of 12 and 20 years
were screened for eligibility. The total sample included 298
males and 253 females (data on gender is missing for three
patients who were screened for eligibility but not enrolled in
the study). A total of 416 patients (75%) were screened at the
paediatric ED, and 138 (25%) were screened at the general
hospital ED; 359 patients could be approached according 
to protocol guidelines (195 patients were under the age of
consent and had no parent with them or were too ill or injured
to approach); 282 (78.5%) patients agreed to participate. No
statistically significant age, gender or racial differences were
found between those who participated and those who refused
to participate. One case was missing from this analysis (n = 358).

Of the 282 participants, 170 (60.3%) indicated that they
never drank alcohol and nine (3.2%) provided inconsistent
responses regarding their alcohol use. In all, 103 participants
(36.5%) indicated that they used alcohol, i.e. more than a sip

or taste on one occasion, and properly completed the alcohol
screening questionnaire. These 103 alcohol-using participants
(48 females, 55 males) are the focus of this report. There were
82 Caucasians (79.5%), 15 African-Americans (14.5%), five
Asian-Americans (5%), and one Hispanic-American (1%) in
the sample. The mean ± SD age of the sample was 17.5 ± 2.1
years (range 12.2–20.9).

Data analytical procedures

The scale properties of the three alcohol screening measures
were determined through the use of the Reliabilities procedure
in SPSS 8.0. This procedure was used to calculate Cronbach α
estimates of the inter-item reliabilities of the scales (Cronbach,
1951). The procedure also computed item means and SD, a
scale mean and SD, a correlation matrix among the items, 
an average inter-item correlation, the correlation between each
item and a corrected item-total correlation. The Correlation pro-
cedure of SPSS 8.0 was used to calculate Pearson correlations
among AUDIT, TWEAK and CAGE summative scales scores.
Student’s t-test was used for group comparisons on the instru-
ments. The assumption of homogeneity of mean differences
was not met for some tests. For these tests, the t-statistic and
degrees of freedom appropriate for an assumption of unequal
variance are reported.

RESULTS

Scale properties of the alcohol screening measures

AUDIT. Table 1 presents the frequency distributions on the
ten AUDIT items. Items with the highest level of response are
those assessing frequency (no. 1), typical quantity per occasion
(no. 2), and frequency of high-volume drinking (no. 3). Items
assessing the experience of problems due to drinking are much
less frequently endorsed in this young sample. Reliability for
the AUDIT was high (standardized α = 0.88). The corrected
item-total correlations (Table 1) indicate that the alcohol intake
items contribute most strongly to the total AUDIT scores. Items
relating to alcohol dependence and consequences contribute
more modestly. The mean score for the AUDIT is 7.74 ± 7.14.
This is high for this relatively young sample, as the generally
accepted cut-off for optimal sensitivity/specificity of alcohol
use disorders is a score of 8 (Conigrave et al., 1995).

Table 2 presents the correlations among the ten AUDIT
items. The average inter-item correlation among these items
was 0.42. The strongest correlations were among the alcohol
intake items (nos. 1, 2 and 3). Some noteworthy relationships
between intake, dependence and problems included a mod-
erately strong correlation between item 3, ‘binge drinking’,
and item 5, ‘failing to do what is expected’ (r = 0.61). Item 4,
‘being unable to stop drinking’, and item 8, ‘being unable to
remember’, are similarly correlated (r = 0.58). Item 10, ‘others
concerned’, correlated 0.65 with item 6, ‘needing an eye-
opener’.

TWEAK. Table 3 presents the frequency distributions for 
the TWEAK scale. Consistent with the development of the
instrument (Russell, 1994), the ‘need to cut down’ item and
the ‘eye-opener’ item that are contained in the CAGE were
included to construct the TWEAK scale. In order to avoid
redundant concepts, the items measuring ‘amnesia’ and others
‘worried’ (concerned), as stated in the AUDIT, were used in
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Table 1. Item distributions, meansa and corrected item-total correlations for the AUDIT scale

Score (n)
Item-total

No. Item 0 1 2 3 4 Mean ± SD correlationb

1. How often do you have a drink of alcohol? — 52 30 16 5 1.75 ± 0.89 0.70
2. How many drinks containing alcohol do you have on a 39 23 18 15 8 1.32 ± 1.32 0.59

typical day when you are drinking?
3. How often do you have six or more drinks on one occasion? 42 32 11 17 2 1.10 ± 1.16 0.79
4. How often during the last year did you find that you were 78 11 7 5 2 0.47 ± 0.96 0.61

unable to stop drinking once you had started?
5. How often during the last year did you fail to do 74 18 7 3 1 0.44 ± 0.83 0.63

what you were expected to do because of drinking?
6. How often during the last year did you need a drink in the 96 3 0 2 2 0.17 ± 0.70 0.59

morning after a heavy drinking session to get yourself going?
7. How often during the last year did you feel guilty or 59 35 5 3 1 0.57 ± 0.80 0.51

remorseful after drinking?
8. How often during the last year were you unable to remember 64 28 7 1 3 0.56 ± 0.90 0.57

what happened the night before because of drinking?
9. Have you or someone else been injured as a result of your drinking? 78 7 18 0.84 ± 1.55 0.42

10. Has a relative or friend, or a doctor or other health care worker been 88 4 11 0.50 ± 1.27 0.55
concerned about your drinking or suggested you cut down?

Total scale score 7.74 ± 7.14

n = 103.
aMeans based on scoring continuum of 0–4 for items 1 and 3–8; 0 = never, 1 = monthly or less; 2 = monthly; 3 = weekly; 4 = daily or almost daily.

Item 2: 0 = 1–2 drinks; 1 = 3–4 drinks; 2 = 5–6 drinks; 3 = 7–9 drinks; 4 = 10 or more drinks. Items 9 and 10 based on scoring 0 = never; 2 = yes,
but not in the last year; 4 = yes, in the last year. Total scale scores range from 1 to 40.

bCorrected for the presence of each item.

Table 2. Inter-item correlationsa for the AUDIT scale

Items

1 2 3 4 5 6 7 8 9 10

AUDIT 1 —
AUDIT 2 0.68 —
AUDIT 3 0.75 0.79 —
AUDIT 4 0.46 0.30 0.47 —
AUDIT 5 0.50 0.43 0.61 0.46 —
AUDIT 6 0.35 0.22 0.39 0.53 0.47 —
AUDIT 7 0.33 0.32 0.45 0.33 0.48 0.39 —
AUDIT 8 0.41 0.34 0.50 0.58 0.37 0.49 0.31 —
AUDIT 9 0.39 0.30 0.41 0.32 0.22 0.27 0.22 0.27 —
AUDIT 10 0.33 0.25 0.38 0.48 0.48 0.65 0.43 0.35 0.28 —

n = 103.
aAll coefficients are statistically significant at P ≤ 0.05 (two-tailed test).

Table 3. Item distributions, meansa and corrected item-total correlations for the TWEAK scale

Score (n)
Item-total

Item 0 1 2 Mean ± SD correlation

1. How many drinks can you hold without falling asleep or passing out? (Tolerance)b 23 — 47 1.37 ± 0.94 0.04
2. Has a relative or friend, or a doctor or other health worker been concerned 88 — 15 0.29 ± 0.71 0.29

about your drinking or suggested you cut down? (Worried)c

3. Do you ever need a drink first thing in the morning to get going? (Eye-opener)d 101 2 — 0.002 ± 0.14 0.35
4. How often during the last year were you unable to remember what happened 64 39 — 0.38 ± 0.49 0.17

the night before because of drinking? (Amnesia)c

5. Have you ever felt the need to cut down on your drinking? (Kut-down)d 71 32 — 0.32 ± 0.46 0.31
Total scale score 2.74 ± 1.7 

n = 103.
aMeans based on scoring 0 for <6 drinks or 2 for ≥6 on item 1; 0 for ‘no’ or 2 for ‘yes’ to item 2; 0–1 for items 3 and 5. All zeros on item 4 were scored

0, all others were scored 1. Total scale scores range from 0 to 7.
bThirty-three participants did not respond to this item.
cAUDIT item. 
dCAGE item.



this version of the TWEAK. The scores on this scale are lower
compared to the AUDIT due to the 0–1, 0–2 scaling and
because most items measure problems related to very heavy
drinking or alcohol dependence, e.g. tolerance, needing an
eye-opener, and blacking out. Only two respondents endorsed
needing an ‘eye-opener’ first thing in the morning (item 3).
The mean score on the TWEAK scale was 2.74, which reflects
a fairly high level of alcohol problems on this 7-point scale.
The performance of this scale was compromised by the toler-
ance question, because 32% of these adolescent/young adult
drinkers did not know how to respond to this item.

Correlations among the TWEAK items (Table 4) were
much lower than those among the AUDIT items (Table 2), and
the average inter-item correlation of 0.17 was much lower. The
strongest correlations were between the ‘others worried’ item
and the participant’s own concern for ‘needing to cut-down’ 
(r = 0.43, P < 0.01), and between ‘needing an eye-opener’ and
the ‘others worried’ item (r = 0.36, P < 0.01).

Reliability based on internal consistency is low for the
TWEAK scale (standardized item α = 0.50), suggesting that
the items are not measuring a single underlying construct. If
the tolerance item is removed, internal consistency increases
moderately (standardized item α = 0.62). This is still low but
approaches the range displayed by the CAGE (results below).
According to the corrected item-total correlations (Table 3),
item 1 (Tolerance) and item 4 (Amnesia) contribute very 
little to individual differences on the TWEAK scale. The other
items contribute more, but still display only modest item-total
correlations (range = 0.29–0.35).

CAGE. Table 5 displays the CAGE items, their frequency
distributions, and item-total correlations.

The average correlation among the CAGE items was 0.35,
much higher than that found for the TWEAK, but lower than
found for the AUDIT. The item assessing ‘need to cut down’

correlated at 0.50 (P < 0.01) with ‘annoyance at criticism,’
0.46 (P < 0.01) with ‘feeling guilty about your drinking,’ and
0.21 (P < 0.05) with the ‘eye-opener’ question. ‘Annoyance’
correlated at 0.24 (P < 0.05) with ‘guilt’ and 0.43 (P < 0.01)
with ‘eye opener’; and ‘guilt’ and ‘eye-opener’ correlated at
0.23 (P < 0.05).

The estimate of internal consistency for the 4-item CAGE
was α = 0.66, which is satisfactory for such a short scale. The
mean ± SD score on the CAGE was just 0.71 ± 1.03, reflecting
the relative lack of alcohol problems as assessed by the CAGE
in this young sample.

Concurrent validity of the screening measures

Concurrent validity of the instruments was assessed by
correlations among the total scale scores. The AUDIT and
TWEAK correlated at 0.83, the AUDIT and CAGE correlated
at 0.43, and the TWEAK and CAGE correlated at 0.53. 
All three correlations were statistically significant (P < 0.001,
two-tailed test).

Construct validity using ‘known group’ differences on alcohol use

We investigated the construct validity of the instruments by
comparing younger and older participants, males and females,
and ethnic groups on the screening instruments. Epidemio-
logical studies showed that older adolescents are generally
more involved in problem drinking than younger adolescents
(Barnes and Welte, 1986; Centers for Disease Control and
Prevention, 1996), that Caucasian adolescents are generally
more involved in problem drinking than African-American
adolescents (Rachal et al., 1982; SAMHSA, 1997) and that
male adolescents are more involved in problem drinking than
female adolescents (Jessor, 1987; Windle, 1996). Construct
validity of these instruments for assessing problematic alcohol
use among adolescents would be supported to the extent that
these same ‘known group’ differences are found on them.

Age differences. To test for age differences on the alcohol
screening measures, adolescents in the sample were divided
into two groups at the mean age of 17.5 years. There were 51
participants in the younger group and 52 in the older group.
The groups differed in the expected direction on the TWEAK
(younger group mean = 2.23 ± 1.5 vs older group mean 
= 3.10 ± 1.8; t = –2.1, df = 68, P < 0.04) and on the AUDIT
(younger group mean = 5.02 ± 4.9 vs older group mean 
= 10.39 ± 8.0; t = –4.0, df = 82.7, P < 0.001). The groups did
not differ significantly on the CAGE (younger group mean 
= 0.60 ± 0.85 vs older group mean = 0.84 ± 1.17; t = –1.2, 
df = 90, P = 0.22). 
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Table 4. Inter-item correlations for TWEAK

1 2 3 4 5

TWEAK 1 —
TWEAK 2 0.01 —
TWEAK 3 0.12 0.36* —
TWEAK 4 0.08 0.17 0.17 —
TWEAK 5 –0.01 0.43* 0.21 0.15 —

n = 70, but 33 cases were excluded due to missing data on Item 1
(Tolerance).

*P < 0.05 (two-tailed test).

Table 5. Item distributions, meansa and corrected item-total correlations for the CAGE scale

Score (n)

Item 0 1 Mean ± SD Item-total correlation

1. Have you ever felt the need to cut down on your drinking? (Cut down) 71 32 0.31 ± 0.47 0.60
2. Have you felt annoyed by criticism of your drinking? (Annoyed) 92 11 0.11 ± 0.31 0.51
3. Do you ever feel guilty about your drinking? (Guilty) 75 28 0.27 ± 0.45 0.47
4. Do you ever need a drink first thing in the morning to get going? (Eye-opener) 101 2 0.002 ± 0.14 0.34
Total scale score 0.72 ± 1.03

n = 103.
aMeans based on scoring 0 for ‘no’ responses; 1 for ‘yes’ responses to all items. Total scale scores range from 0 to 4.



Gender differences. Males and females did not differ on the
AUDIT or the CAGE. They did differ significantly only on the
TWEAK (male mean = 3.9 ± 1.5 vs female mean = 2.1 ± 1.8;
t = –2.8, df = 67, P < 0.009).

Ethnic/racial differences. Caucasian adolescents (n = 82)
were compared to African American adolescents (n = 15) on
each screening measure (other adolescents were not included).
The two racial groups differed significantly only on the AUDIT,
with Caucasian adolescents scoring higher than African-
American adolescents (Caucasian mean = 8.56 ± 7.6 versus
African-American mean = 5.07 ± 3.9; t = 2.7, df = 37, P < 0.02).

Criterion validity

Hazardous drinking. In order to assess potentially hazardous
drinking, the participants were assigned to groups based on
whether they drank six or more drinks on one occasion ‘less
than once a month’ versus more frequently. Bohn et al. (1995)
used a similar ‘binge drinking’ criterion with adults, and
defined hazardous drinking as drinking more than six drinks
on one occasion weekly or more often. Given the younger age
and greater inexperience with alcohol among adolescents, 
it seemed reasonable to set the criterion here at ‘monthly or
more often’.

Based on the specified criterion, there were 73 ‘non-
hazardous’ drinkers and 30 ‘hazardous’ drinkers in the AUDIT
and CAGE analyses, and 42 ‘non-hazardous’ drinkers and 
28 ‘hazardous’ drinkers in the TWEAK analysis. All three
screening instruments significantly discriminated between
potentially hazardous drinkers and non-hazardous drinkers
(AUDIT, mean for hazardous drinkers = 15.9 ± 7.3 vs 
4.3 ± 3.2 for non-hazardous drinkers, t = –8.4, df = 33.8, 
P < 0.001; TWEAK, mean for hazardous drinkers = 3.93 ± 1.5
vs 1.93 ± 1.3 for non-hazardous drinkers, t = –5.8, df = 68, 
P < 0.001; CAGE, mean for hazardous drinkers = 1.1 ± 1.3 vs
0.56 ± 0.85 for non-hazardous drinkers, t = –2.1, df = 39.6, 
P < 0.05). The criterion for hazardous drinking is also the third
AUDIT item and may have inflated differences on this 
scale. Therefore, we removed this item and computed a 9-item
AUDIT score to compare the groups. Hazardous drinkers were
still higher on the AUDIT: mean = 14.3 ± 6.4 vs 3.8 ± 2.8 for
non-hazardous drinkers (t = –8.7, df = 33.8, P < 0.001).

Alcohol use prior to presentation in the ED. Eleven par-
ticipants (11%) scored positively on the alcohol breathalyser
test. The alcohol breathalyser score (BrAC) represents a
criterion for problematic alcohol use that is external to the
scores the participants received on the screening instruments.
The breathalyser-positive participants were compared to the
breathalyser-negative participants on the screening instruments,
and were found to differ significantly only on the AUDIT
(BrAC positive mean ± SD: 15.6 ± 9.6 versus BrAC negative:
6.8 ± 6.2; t = –2.96, df = 11.04, P < 0.02; two cases were
missing from this analysis, n = 101).

DISCUSSION

The findings in this study indicate that alcohol screening
instruments previously validated with adults vary in their
performance with an older adolescent sample. The primary
objective of this study was to determine the utility of the
instruments as assessments for problematic alcohol use in

adolescents treated in EDs. In this study, the AUDIT displayed
high internal consistency and demonstrated validity for differ-
entiating alcohol users along ‘known group’ lines: Caucasians
scored higher on the AUDIT than African-Americans, and
older adolescents scored higher than younger adolescents. 
The AUDIT also discriminated between hazardous and 
non-hazardous drinking and was the only screening instru-
ment in this study that differentiated alcohol-positive versus
alcohol-negative adolescents based on breathalyser readings
in the ED.

Utilizing the same screening instruments, Chung et al.
(2000) also found that the AUDIT performed best in screening
for problematic alcohol use among adolescents treated in 
an emergency department. These investigators used DSM-
defined alcohol use disorders as the criterion measure for assess-
ing the performance of these instruments. However, Chung 
et al. (2000) studied only alcohol-negative adolescents. Our
method included screening for alcohol use at the time of the
participant’s presentation at the emergency department as an
additional criterion for problematic alcohol use. Our findings
on this criterion contribute additional evidence that the AUDIT
performs best as a screening instrument among adolescents
seen in emergency departments.

The TWEAK was too low on internal consistency to be
considered an adequate measure of problematic alcohol use in
the current sample. However, if the tolerance item is removed,
internal consistency for the TWEAK increases to an α = 0.62.
Chung et al. (2000) pointed out that tolerance is quite variable
and it is, therefore, difficult to develop a definition of tolerance
that is appropriate for both adults and adolescents. These investi-
gators concluded that an item that assesses high-volume drink-
ing, e.g. frequency of drinking five or more drinks, may be
preferable in this population to one that assesses tolerance.

The TWEAK was, however, the only instrument that differ-
entiated male and female drinkers, with males scoring higher.
Interestingly, the highest degree of variance between the genders
on the TWEAK was on item 1, the tolerance item. Sixty-five
per cent of the males who responded to this item indicated that
they can hold six or more drinks without passing out, whereas
only 39% of the females gave this response. However, many
adolescents responded that they did not have enough experi-
ence with alcohol to know how to answer the tolerance item.
Thus, the tolerance item may work well in discriminating
between the genders, but only among those participants who
know how to answer it.

The CAGE did not perform well as a screening measure for
problematic alcohol use in our adolescent/young adult sample.
This finding is consistent with that by Chung et al. (2000).
Heck and Williams (1995) similarly found the CAGE to be a
poor predictor of problem drinking in college students. They
suggested that its emphasis on items indicative of alcohol de-
pendence may have been responsible for its poor performance
in their relatively young college sample. Fleming et al. (1991),
on the other hand, found that the AUDIT had good internal
consistency (α = 0.80) among college students, and that it
correctly classified 78% of those diagnosed with alcohol mis-
use by DSM-III criteria. These investigators suggested that the
AUDIT has advantages over the CAGE, because it assesses
frequency of use and quantity and frequency of binge drinking
along a continuum, which is an advantage for the early detection
of drinking problems.
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Our assessment of concurrent validity may have been
affected by the use of some of the same items for constructing
the various scales. Notwithstanding this, the analysis indicated
that all the instruments were measuring alcohol misuse, but the
varying sizes of the correlations suggest that the instruments
are not measuring the same underlying construct(s). The high
correlation between the AUDIT and the TWEAK may be
related to increased variance in the scores, due to their larger
scales (AUDIT range 1–40; TWEAK range 0–7). Furthermore,
the AUDIT measures alcohol intake and the tolerance item 
on the TWEAK may be a proxy for intake, since it is based 
on number of drinks. In contrast, the CAGE focuses on items
related to alcohol dependence and this may explain its lower
correlation with the other instruments.

Cherpitel and Clark (1995) studied these instruments in an
adult ED sample and found that a significantly higher percent-
age of African-American males scored positively on all three
measures compared to African-American females. The small
number of participants who reported any alcohol use in our
study precluded testing for gender differences within the
ethnic/racial groups, but we did find that African-Americans
scored lower on the AUDIT. Consistent with our findings,
Clements (1998) found that only the AUDIT differentiated
between the races in a college sample, with Caucasians scoring
higher than African-Americans. Our findings are also in line
with a recent epidemiological study (Grant, 1997) that reported
lower rates of alcohol misuse and dependence among African-
Americans.

The present findings should not be generalized beyond
adolescents treated in EDs. Regional variations in alcohol use
which affect samples and results have been reported from one
ED to another in adult samples (Cherpitel and Clark, 1995).
However, it is not clear that geographic region impacts our
findings, since Chung et al. (2000) reported similar findings in
an ED-treated sample of adolescents from a different region 
of the country. The fact that the current sample was primarily
Caucasian requires us to be cautious in applying our findings
to African-American or other race participants.

It is expected that level of illness and injury will affect the
sample in studies such as ours, and we were unable to approach
as many patients at the adult ED due to serious illness or
injury. It is possible that more seriously ill or injured adolescent
patients are treated at adult facilities. As a result, the AUDIT,
the TWEAK, and the CAGE may perform differently from
what was found in the current study, if used with critically
injured adolescents.

Limitations notwithstanding, we were able to examine the
performance of three widely used alcohol screening instru-
ments in a sample of ED-treated adolescents. The success of
prevention and treatment efforts relies on the early identification
of substance use problems (Winters et al., 1993). This is a
population that is at high risk for problematic alcohol use and
a setting in which adolescents are likely to present first for
treatment of alcohol-related illness or injury. Therefore, the
potential for early detection of problematic alcohol use among
ED-treated adolescents is great and this can have a positive
impact on prevention and treatment efforts.

Experienced investigators have also noted that the population
under investigation is an important consideration in choosing
the appropriate instrument (Maisto et al., 1995; Cherpitel, 1998).
The higher internal consistency for the AUDIT, as compared

to the TWEAK and CAGE, as well as its more consistent
performance in differentiating alcohol-using adolescents along
‘known group’ lines and in discriminating between problem-
atic and non-problematic alcohol users, lead us to conclude
that the AUDIT performs best as an alcohol screening instru-
ment among adolescents treated in EDs. The consistency of
findings between our study and others, especially those from
other EDs and studies of samples close in age to our subjects
(e.g. college students) adds to the validity of our findings and
supports this conclusion.
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