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Abstract
The Alcohol Use Disorders Identification Test (AUDIT) has been developed from a six-country WHO
collaborative project as a screening instrument for hazardous and harmful alcohol consumption. It is a
10-item questionnaire which covers the domains of alcohol consumption, drinking behaviour, and alcohol-
related problems. Questions were selected from a 150-item assessment schedule (which was administered to
1888 persons attending representative primary health care facilities) on the basis of their representativeness
for these conceptual domains and their perceived usefulness for intervention. Responses to each question are
scored from 0 to 4, giving a maximum possible score of 40. Among those diagnosed as having hazardous or
harmful alcohol use, 92% had an AUDIT score of 8 or more, and 94% of those with non-hazardous
consumption had a score of less than 8. A UDIT provides a simple method of early detection of hazardous
and harmful alcohol use in primary health care settings and is the first instrument of its type to be derived
on the basis of a cross-national study.

Introduction problems. It is a pro-active technique which aims
Early intervention is a new approach to the pre- to identify persons with hazardous or harmful
vention and management of alcohol-related alcohol consumption* before dependence and

*In WHO terminology hazardous consumption is alcohol ^«"°"S l̂ "̂™. ^^ve occurred, and tO provide brief
consumption which confers the risk of physical and/or psycho- therapy, typically at the point of first Contact
logical harm (Edwards, Arif& Hodgson, 1981); harmful alcohol (World Health Organization, 1980; Babor, Rit-
use (an ICD-10 diagnosis) is defined by the/iresencc of physical O T T J ,^C^ C^ J , . ^ ^ . , T .
or psychological complications (World Health Organization, S°" '^ HodgSOn, 1986; Saunders, 1987; Institute
'992), of Medicine, 1990; Saunders & Foulds, 1992).
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The primary goal of intervention is to facilitate
reduction in alcohol intake to non-hazardous
levels, and thereby lessen the risk of harmful
consequences of drinking. There is increas-
ing evidence for its efficacy in this regard
(Kristenson et al, 1983; Wallace, Cutler &
Haines, 1988; Institute of Medicine, 1990;
Saunders & Foulds, 1992). Through early
identification, treatment is provided well before
the stage alcohol-affected patients usually
present for treatment, which typically is when
they have suffered major health problems, psy-
chological impairment and social decline. Early
intervention is particularly appropriate for pri-
mary health care settings, where the high
throughput of patients offers great opportunities
for systematic screening and therapy.

An essential component of any early interven-
tion procedure is a simple and valid screening
instrument to detect persons with hazardous or
harmful alcohol consumption before dependence
and permanent harm have developed. The
present paper describes the derivation of a 10-
item screening questionnaire which is based
upon experience in a World Health Organization
collaborative study based in six countries (see
Appendix). It follows a companion paper (Saun-
ders et al., 1993) which describes the prevalence
of alcohol use disorders and the inter-relation-
ships of consumption and harm in a primary
health care population. The instrument, the Al-
cohol Use Disorders Identification Test
(AUDIT) is a development of the provisional
'core' screening instrument described in the orig-
inal report of the collaborative project (Saunders
& Aasland, 1987).

Screening instruments for alcohol use disor-
ders are not new. Nearly all existing instruments
have, however, been developed to detect alco-
holism, and not to screen for problem drinking
which is at an earlier or milder stage. The most
widely known alcoholism questionnaire is proba-
bly the Michigan Alcoholism Screening Test
(MAST) (Selzer, 1971), of which several ver-
sions now exist (Pokomy, Miller & Kaplan,
1972; Selzer, Vinokur & Van Rooijen, 1975;
Swenson & Morse, 1975). Questions were
selected for the MAST on the basis of their
capacity to discriminate between inpatient alco-
holics and psychiatric patients who had no
diagnosis of alcoholism. The MAST correctly
identified 98% of alcoholics and only 5% of
non-alcoholic patients had a positive score. Sev-

eral items in the MAST reflect advanced
physical dependence or severe harm, or whether
the subject identifies as an alcoholic. Examples
include "Have you ever had delirium tremens
(DT's)?" and "Have you ever attended a meet-
ing of Alcoholics Anonymous?". Among the
broader spectrum of problem drinkers, the
MAST is less sensitive: 59% of persons con-
victed of drunken and disorderly behaviour and
only 11% of persons whose vehicle licences were
under review because of an alcohol-related of-
fence were identified as 'cases' (Selzer, 1971). In
a community study, Saunders & Kershaw found
that the short version of the MAST and a related
instrument, the CAGE, identified only a minor-
ity of problem drinkers (Saunders & Kershaw,
1980). One may conclude that these instruments
are useful and very sensitive in screening for
advanced problems such as alcoholism, but are
less suitable for detecting those with less severe
drinking problems, who actually form a larger
proportion of the general population (Mayfield,
McLeod & Hall, 1974; Saunders & Kershaw,
1980; Bemadt et al, 1982; Jacobson, 1983;
Ewing, 1984; Hedlund & Vieweg, 1984; Bush et
al, 1987; Waterson & Murray-Lyon, 1989).
Similar comments may be applied to several
other screening instruments such as the Munich
Alcoholism Test and the MacAndrew Alco-
holism Scale (MacAndrew, 1965; Jacobson,
1983; Feuerlein et al, 1986; Gottesmann &
Prescott, 1989).

In Europe, screening techniques for alco-
holism have been developed which are based on
the presence of abnormal physical findings. The
principal exponent of this approach has been the
French physician Le Go. The 'Le Go Grid' (Le
Go, 1976) is a brief clinical screening procedure
which involves the detection of, inter alia, con-
junctival injection, abnormal vascularization of
the facial skin, coating of the tongue and hep-
atomegaly. It has been taken up widely in France
for the detection of alcoholism (Babor et al,
1988). To date there has been little work on the
use of the Le Go Grid in detecting less severe
drinking problems.

Biological markers of heavy alcohol consump-
tion have also been used to screen for problem
drinking. They include serum gammaglutamyl-
transferase (GGT) activity, serum aspartate and
alanine aminotransferase activities (AST and
ALT respectively), HDL-cholesterol, uric acid
and erythrocyte mean cell volume (MCV)
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(Rosalki & Rau, 1972; Wu, Chanarin & Levi,
1974; Whitfield et al, 1978; Chick, Kreitman &
Plant, 1981; Bemadt et al, 1982; Skinner et al,
1984). The sensitivity of these markers is vari-
able: up to 80% of alcoholics admitted to general
medical or gastroenterology units have a raised
GGT or MCV (Rosalki & Rau, 1972; Wu et al,
1974). However, in psychiatric hospitals and in
general population samples the sensitivity of
these tests for the diagnosis of alcoholism is
much lower, and they identify only 10-20% of
persons with less severe drinking problems.
(Chick et al, 1981; Bemadt et al, 1982). All
these markers are also non-specific for the detec-
tion of problem drinking, being abnormal in
many disease states. Recently discovered mark-
ers, such as desialotransferrin (Stibler, Borg &
Joustra, 1986; Storey et al, 1987) and antibodies
to acetaldehyde-altered plasma proteins (Israel et
al, 1986), may prove to be more sensitive than
existing tests. Another approach is to assay alco-
hol in body fluids, such as saliva and sweat. This
is a highly specific method, and an 'alcohol dip-
stick' has been developed for the purposes of
mass screening (Kapur & Israel, 1984). The
dipstick provides a rapid, semi-quantitative
estimate of alcohol concentration in saliva.
However, all tests based on detecting alcohol are
limited to identifying consumption within the
previous 24 hours and cannot in themselves esti-
mate the severity of an underlying clinical
syndrome.

At the time the present collaborative study was
being devised (in 1983) there seemed to be
several major limitations to the screening instru-
ment currently available. Screening question-
naires, clinical examination procedures and
laboratory tests had been developed mainly to
distinguish between hospitalised alcoholics and
normal drinkers. Their suitability for identifying
the broad spectrum of problem drinkers was
limited or had not been tested. Several appeared
to be highly culturally specific, and as Room has
commented, 'off the shelf screening tests origi-
nating in North America, the United Kingdom
and Europe may not be relevant for other cul-
tures (Room, 1988). Thirdly, few had been
developed for primary health care settings. The
aim of the study was therefore to develop an
instrument that would screen effectively for a
broad spectrum of problem drinking and
specifically for hazardous and harmful alcohol
consumption. Thus, it should identify subjects

before dependence, physical disease or major life
problems had developed. It should be valid in
different cultures. It should be suitable for pri-
mary health care, and therefore would need to be
brief and easily understood to encourage its
widespread use.

Method
Sampling frame
As described in the preceding paper (Saunders et
al, 1993), the collaborative project involved re-
search centres in Australia, Bulgaria, Kenya,
Mexico, Norway and the USA. Subjects were
recruited from representative primary health care
facilities and classified on the basis of their re-
sponses in a structured interview as either 'non
drinkers' (total abstainers or those who drank
alcohol on three or fewer occasions per year and
had never been treated for an alcohol problem),
'drinking patients' (who drank on at least four
occasions per year and had never received treat-
ment for a drinking problem) and 'alcoholics'
(who had been diagnosed as alcoholic, had re-
ceived treatment for an alcohol-related disorder
or were seeking treatment). In all, 1905 subjects
were interviewed in the six countries. After 17
subjects were excluded because of incomplete
data on alcohol consumption, 1888 remained to
form the study sample. Of these 678 (36%) were
classified as non-drinkers, 913 (48%) were
classified as drinking patients, and 297 (16%)
were termed alcoholics. Only data obtained firom
the drinking patients were used to select items
for AUDIT. The non-drinkers and alcoholics
formed reference groups for instrument valida-
tion.

Assessment
Each subject was interviewed by a trained inter-
viewer who administered a 150-item schedule
which encompassed socio-demographic vari-
ables, presenting conditions, current sympto-
matology, past medical history, alcohol
consumption, other substance use, diet, drinking
behaviour, psychological reactions to alcohol,
alcohol-related problems, family history of alco-
holism, and self-perception of an alcohol
problem (Saunders & Aasland, 1987). The inter-
view was supplemented by a clinical exami-
nation, and blood samples were taken for
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biological markers of alcohol consumption.
Scores for several scales within the questionnaire
were calculated according to a frequency rating
(from 0 = never to 4 = daily) or a bimodal
response (0 = no, 1 = yes) for individual items.

Data analysis
The analyses proceeded in a stepwise fashion.
Firstly, the firequency distribution of responses
by the drinking patients to all questions in the
interview schedule was examined. Questions to
which fewer than 2% of respondents answered in
the affirmative were excluded from consideration
for the screening instrument. Following this the
intrascale reliability of each conceptual domain
was determined for each national sample by
computing Cronbach's alpha coefficient. A value
of 0.7 or more was taken as indicating satisfac-
tory reliability. The score for each scale was
correlated with various measures of alcohol in-
take, including mean daily alcohol intake and
frequency of having six drinks or more per ses-
sion, both of which were transformed before
correlation analysis by taking the natural loga-
rithm. A correlation coefficient of 0.40 or more
was taken as indicating a sufficiently close rela-
tionship with alcohol consumption to warrant
further examination. For scales which fulfilled
these criteria in most national samples, the item
to total-minus-item correlation coefficients were
calculated to identify the most representative
items. A correlation matrix was then constructed
of all scales and individual variables, and factor
analysis was performed to examine their inter-
relationships and identify any domains strongly
associated with alcohol intake which had not
been covered by candidate questions. These
analyses were carried out for each national sam-
ple and then for the aggregated data. The
test-retest reliability of potential questionnaire
items was then assessed, together with their
validity in comparison with information from
collateral informants.

Questions were not selected for AUDIT solely
on the basis of statistical parameters. We made a
judgement on the suitability of questions for
screening and on their usefulness as a focus for
therapy. Their face validity was an important
consideration. Would they be understood readily
by patients and provide a basis for discussion of
the person's drinking problem? In addition, the
value of including the major conceptual domains

(alcohol consumption, drinking behaviour (de-
pendence), and alcohol-related problems) and
the adequacy of coverage of conceptual elements
within a domain were taken into consideration.

Reference standards and instrument validation
To calculate the interim sensitivity and
specificity of AUDIT, several reference stan-
dards were devised. They include hazardous
alcohol consumption, which was defined for this
analysis as an average daily alcohol intake ex-
ceeding 60 g per day for men and 40 g per day
for women. Recurrent intoxication was defined
as consumption of 60 g in a single session daily
or almost daily, or 120 g per session at least
weekly. 'Abnormal drinking behaviour' was diag-
nosed when subjects fulfilled at least one
criterion of the alcohol dependence syndrome (at
a minimum frequency of monthly) on the drink-
ing behaviour scale. An alcohol dependence
syndrome was diagnosed when at least three
criteria were fulfilled (World Health Organiza-
tion, 1992). 'Alcohol-related problems' encom-
passed domestic, legal and occupational
difficulties related to alcohol, traumatic injury
caused by drinking, and concern expressed by
family, friends or health professionals. Finally, a
composite index of hazardous or harmful alcohol
use was constructed. A positive 'case' was
defined as having any one of the following: a
hazardous daily level of consumption; recurrent
intoxication; abnormal drinking behaviour; at
least one alcohol-related problem in the last year;
an alcohol-related disease; or a perceived drink-
ing problem. The instmment finally selected was
scored from 0 to 40. Cut-off values were exam-
ined by receiver operating characteristic (ROC)
analysis to identify the point(s) of maximal sensi-
tivity and specificity with respect to hazardous
and harmful alcohol use across the six samples.
The sensitivity of the final instrument for detect-
ing known alcoholics (an external reference
group) was also determined.

Results
Intrascale reliability of conceptual domains
Examination of the alpha coefficients showed
that among the drinking patients the drinking
behaviour and adverse psychological reactions
domains had high intrascale reliability, with
mean values of 0.93 and 0.81 respectively
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Table 1. Item correlations and intrascale reliability coefficients for the drinking behaviour (alcohol dependence) scale

1. Not able to stop
drinking once started

2. Difficult to stop before
became completely intoxicated

3. Fail to do what was expected
because of drinking

4. Drunk for days
5. Moming drinking
6. Difficult to get the thought

of alcohol out of your mind
7. Skipped meals because

of drinking
8. Drinking at unusual times
9. Moming shakes

10. Tried to reduce consumption
but failed

11. Needed more alcohol than
before to get the desired effect

12. Drank more than friends
13. Gulping drinks to

speed the effect

Cronbach's alpha

Australia

0.49

0.38

0.56
0.44
0.49

0.40

0.55
0.38
0.57

0.26

0.21
0.27

0.28

0.80

Bulgaria

0.71

0.71

0.64
0.80
0.78

0.58

0.56
0.79
0.62

0.48

0.77
0.61

0.39

0.90

Kenya

0.92

0.89

0.85
0.85
0.64

0.82

0.81
0.83
0.76

0.81

0.88
0.88

0.74

0.97

Mexico

0.91

0.94

0.93
0.96
0.92

0.83

0.91
0.90
0.86

0.94

0.87
0.83

0.56

0.98

Norway

0.87

0.88

0.89
0.83
0.79

0.84

0.69
0.64
0.70

0.69

0.49
0.58

0.66

0.94

USA

0.76

0.81

0.53
0.37
0.47

0.65

0.55
0.45
0.59

0.51

0.57
0.61

0.54

0.88

Weighted mean
correlation

0.81

0.81

0.78
0.78
0.73

0.71

0.70
0.70
0.69

0.67

0.66
0.64

0.53

0.93

(Tables 1 and 2). There was relatively little
variatioti from country to country. The values for
the two domains 'alcohol problems in the last
year' and 'alcohol problems ever' were lower at
0.69 and 0.65 respectively (Table 3), and varied
significantly among the six samples (from
approximately 0.35 to 0.83). There was a mod-
erately strong correlation between the drinking
behaviour (dependence) and mean daily alcohol
consumption (r=0.53) and between adverse
psychological reactions, alcohol problems in the
previous year and alcohol problems ever scales,
and intake (r= 0.50, 0.50 and 0.51 respectively).
The non-alcohol-specific domains such as cur-
rent symptoms, past medical history and clinical
examination findings had much lower values for
intrascale reliability, and weaker and often non-
significant correlations with mean daily alcohol
intake (Saunders & Aasland, 1987). Factor anal-
ysis reported in more detail in the previous paper
(Saunders et al, 1993) showed that the alcohol-
specific scales and measures of consumption
loaded on a dominant first factor. Current symp-
toms was the only non-alcohol specific domain
to have a factor coefficient exceeding 0.40 (actu-
ally 0.46), and was also located in the third
factor extracted, together with the clinical exam-
ination scale. On the basis of these analyses and
to ensure adequate coverage of the most relevant

domains, it was decided that the screening in-
strument should include questions on the
following: (1) alcohol consumption; (2) drinking
behaviour (dependence); (3) adverse psychologi-
cal reactions; and (4) alcohol-related problems.
It was decided not to include any questions from
the non-specific domains.

Selection of items
From the drinking behaviour scale, three ques-
tions were selected: (1) How often during the
last year have you found that you were not able
to stop drinking once you had started? (2) How
often . . . have you failed to do what was nor-
mally expected from you because of drinking?
and (3) How often . . . have you needed a first
drink in the moming to get yourself going after a
heavy drinking session? TTie first was selected
because it had the highest weighted mean item-
to-total correlation coefficient (0.81), and
showed the most uniform pattem of correlation
across the centres (Table 1). It thus appeared to
be the most representative item for the scale. It
refiects impaired control over consumption of
alcohol. The second question had the third
highest overall correlation coefficient (0.78), and
a narrow range of values fi-om centre to centre. It
represents salience of drinking, i.e. neglect of
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Table 2. Item correlations and intrascale reliability coefficients for the scale 'adverse psychological reactions'

1. Had a feeling of remorse
after drinking

2. Become depressed
after drinking

3. Been unable to remember
what happened the night before
because you had been drinking

4. Become angry after drinking

Cronbach's alpha

Australia

0.38

0.49

0.48
0.31
0.64

Bulgaria

0.31

0.15

0.20
0.26
0.73

Kenya

0.73

0.70

0.59
0.63
0.76

Mexico

0.69

0.46

0.51
0.46
0.90

Norway

0.56

0.21

0.47
0.37
0.79

USA

0.55

0.31

0.29
0.59
0.75

Weighted mean
correlation

0.53

0.44

0.44
0.43
0.81

alternative interests and obligations in favour of
drinking. The third question had the fifth highest
correlation (0.73) and refers to relief of malaise
after a drinking session by further consumption
of alcohol. Although this may be a relatively
itinocuous experience at first, refiecting relief of
hangover symptoms, when it occurs on a daily
basis it indicates physical dependence. It was
considered advantageous for both behavioural
and physiological aspects of drinking behaviour
to be represented. The response categories,
'never', 'less than monthly', 'monthly', 'weekly'
and 'daily' or almost daily', are identical to those
in the original assessment instrument. Responses
are scored from 0 to 4 respectively.

Two questions were selected to represent ad-
verse psychological reactions: (1) How often
during the last year have you had a feeling of
guilt or remorse after drinking? and (2) How
often during the last year have you been unable
to remember what happened the night before
because you had been drinking? The first had the
highest mean item-to-total coefficient in this
scale (Table 2). The second showed the most
uniform pattem of correlations of the three re-
maining questions. Refiecting as it does the
experience of alcohol-induced amnesic episodes
('blackouts'), it was considered to be a particu-
larly useful cue for further enquiry about adverse
effects of alcohol. Responses are scored as for the
questions on drinking behaviour.

The two sections on alcohol-related problems
('in the last year' and 'ever') were more het-
erogenous than the other alcohol domains, with
mean alpha coefficients of only 0.69 and 0.65
(Table 3). The overall item-to-total correlations
of the five questions were very similar (Table 3)
but there was appreciable variation from country

to country. Pragmatic considerations entered
into the selection of items to a greater extent
than elsewhere. It was decided to include a ques-
tion on concem shown by family or health
workers and one on alcohol related-injuries, as
follows: (1) Has a relative or friend, or a doctor
or other health worker, been concerned about
your drinking or suggested you cut down? and
(2) Have you or someone else been injured as a
result of your drinking? Response categories
were selected so that two different time frames
were covered. An answer which indicates that
the event occurred in the last year scores 4,
whereas if it had happened before that, the score
is 2.

The remaining questions measure alcohol con-
sumption: (1) How often do you have a drink
containing alcohol? (2) How many drinks con-
taining alcohol do you have on a typical day
when you are drinking? and (3) How often do
you have six or more drinks on one occasion?
They were selected as being the simplest way of
capturing the usual fi-equency of drinking, the
quantity consumed and the frequency of episodic
heavy drinking. Episodic heavy drinking of this
order would typically result in blood alcohol
concentrations that would cause impairment of
function. One 'drink' is assumed to contain ap-
proximately 10 g of alcohol; if in a particular
culture, a typical drink contains substantially
more or less than 10 g alcohol, these questions
should be rephrased or the response categories
altered.

Performance of the instrument
The 10 items described above form the Alcohol
Use Disorders Identification Test (AUDIT).
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Table 3. Item correlations and intrascale reliability coefficients for 'alcohol problems ever'

1. Family or friend concemed
about your drinking

2. Work difficulties because
of drinking

3. Doctor or other health worker
concemed about your drinking
or suggested that you cut down

4. Legal trouble in connection
with drinking

5. You or someone else injured
as a result of your drinking

Cronbach's alpha

Australia

0.38

0.49

0.48

0.31

0.42

0.65

Bulgaria

0.31

0.15

0.20

0.26

0.22

0.40

Kenya

0.73

0.70

0.59

0.63

0.48

0.83

Mexico

0.69

0.46

0.51

0.46

0.61

0.77

Norway

0.56

0.21

0.47

0.37

0.26

0.60

USA

0.55

0.31

0.29

0.59

0.42

0.67

Weighted mean
correlation

0.53

0.44

0.44

0.43

0.40

0.65

Questions 1-3 measure alcohol consumption,
4-6 drinking behaviour, 7-8 adverse reactions
and 9-10 alcohol-related problems. Each ques-
tion is scored fi-om 0 to 4, and the range of
possible scores is fi-om 0 to 40. The performance
of AUDIT was examined in two ways, firstly by
comparing scores against the diagnoses of haz-
ardous and harmful alcohol use in the samples of
drinking patients, and secondly by calculating its
sensitivity among the extemal reference group of
known alcoholics. Cut-off points for AUDIT
were determined by receiver operating character-
istic (ROC) analysis. The sensitivity and
specificity of scores from 0 to 40 were calculated
for the diagnoses of (1) hazardous daily alcohol
consumption and/or recurrent intoxication, (2)
abnormal drinking behaviour, (3) alcohol related
problems in the last year, and (4) the combined
index of hazardous and harmful alcohol con-
sumption. Two cut-off points, 8 and 10 were
identified which resulted in maximal sensitivity
and specificity.

The results which are presented in Tables 4
and 5 should be regarded as interim estimates of
the sensitivity and specificity of AUDIT. They
represent a comparison between the AUDIT
scores and diagnoses based on multiple items of
information obtained during a comprehensive,
structured interview, supplemented by physical
examination and laboratory findings. Using the
lower cut-off point of 8, the sensitivity of
AUDIT for hazardous alcohol consumption
ranged fi-om 95% to 100%, for abnormal drink-
ing behaviour fi-om 93% to 100%, for the
alcohol dependence syndrome it was 100%, and

for "alcohol problems in the last year" it ranged
from 91% to 100% (Table 4). The overall sensi-
tivity for hazardous and harmful alcohol use was
87% to 96%, with an overall value of 92%
(Table 4). The corresponding specificity was
81% to 98%, with an overall value of 94%.
When the cut-off point of 10 was taken, sensitiv-
ity was lower (Table 5), with an overall value of
80% for the combined index. The specificity was
correspondingly higher: for the combined index
values ranged from 95 to 100%, and the overall
value was 98%.

The validity of AUDIT was then determined
among the extemal reference groups of known
alcoholics and non-drinkers. Of the alcoholics,
99% had a score of 8 or more, 98% had a score
of 10 or more and when those who were cur-
rently abstinent were excluded, all scored 10 or
more. Only three of 678 non-drinkers (0.5%)
had a score of 8 or more. As a final check on the
accuracy of the process for selecting items, the
AUDIT questions were compared vnxh 20 other
combinations of questions for their ability to
discriminate between patients with hazardous or
harmful alcohol use and those with non-
hazardous consumption. The AUDIT questions
classified subjects as accurately as any other
combination.

Discussion
The development of screening instruments is
necessarily linked to prevailing concepts of alco-
hol problems. The first screening tests were
aimed at identifying alcoholics and were success-
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Table 4. Sensitivity and specificity of the 'AUDIT' questionnaire at cut-off point of 8

Australia
Bulgaria
Kenya
Mexico
Norway
USA
All countries

Hazardous
consumption/

recurrent
intoxication

100/74
95/76
97/66

100/77
100/89
96/74
97/78

Abnormal drinking behaviour
(at least one element of
dependence at specified

minimum frequency)

.97/75
100/74
97/69
93/89
94/91
97/79
96/81

Alcohol-related
problems in the

last year

95/81
100/72
100/71
94/98
91/94
92/83
95/85

Combined index
of hazardous
and harmful
alcohol use

93/82
96/87
95/81
88/98
87/97
90/92
92/94

ful in doing so. Sensitivities exceeding 95% for
the MAST and its progeny attest to this. How-
ever, the ability of this family of instruments to
identify patients with hazardous or harmful alco-
hol use is much lower (Selzer, 1971; Saunders
& Kershaw, 1980; Hedlund & Vieweg, 1984).
Another problem with these questiotmaires is
that because questions are phrased in terms of
lifetime occurrence, it may be impossible to
distinguish current alcoholics or problem
drinkers from those who have ceased drinking or
are no longer symptomatic. Indeed, this problem
has led to the development of a revised response
format for the MAST that provides better dis-
crimination between current and lifetime
symptoms. Reworking of the MAST has not,
however, resulted in an instrument which em-
braces the broad spectrum of problem drinkers.

Clinical examination findings (Le Go, 1976;
Skinner et al., 1986; Babor et al., 1988) have also
been employed to screen for alcoholism and its
physical sequelae. Although the medical impact
of heavy drinking is widespread, clinical abnor-
malities occur relatively late in the evolution of a
drinking problem (Babor, Kranzler & Lauerman,
1987) and appear to be of limited value for early
intervention. Other correlates of chronic drink-
ing, such as hypertension, are not sufficiently
specific to be of much value in screening. How-
ever, they may help to confirm an impression
that alcohol consumption is harmful. Established
biological markers have also proved relatively
insensitive in screening for hazardous alcohol
consumption (Whitfield et al., 1978; Chick et al,
1981; Bemadt et al, 1982). They are also
affected by substances other than alcohol as well
as diseases unrelated to drinking. Serum trans-
ferrin and new immunological tests developed to
measure acetaldehyde bound to plasma protein

show promise as more specific markers of heavy
drinking, but further research is needed to
confirm their usefulness in routine screening
(Stibler et al, 1986; Israel et al, 1986; Storey et
al, 1987). The ideal biological marker would be
one that is even more sensitive and able to
identify gradations in alcohol use. Such a marker
is not yet available.

Composite instruments have been devised
which seek to capture a broad spectrum of phys-
ical and psychosocial consequences of alcohol
use. It was hoped this would increase the sensi-
tivity and yield of the screening process. Wilkins
developed a two-stage procedure which incorpo-
rated a check-list of clinical indicators and a
disguised questionnaire, the "Spare Time Activi-
ties Questionnaire" (Wilkins, 1974). The
Munich Alcoholism Test (MALT) (Feuerlein et
al, 1986) and the Alcohol Clinical Index (Skin-
ner et al, 1986) also include clinical findings as
well as questionnaire items. Although they are
conceptually appealing and, for example, the
Alcohol Clinical Index provides good discrimina-
tion between non-dependent problem drinkers
and non-problem drinkers, they are relatively
complex and they have not been taken up widely
in clinical practice. Any method based on clinical
examination findings would normally require the
involvement of a medical practitioner. Likewise,
most biological tests require sophisticated labo-
ratory equipment and computer technology
which might preclude their use in primary health
care settings, particularly in developing coun-
tries.

Selection of items for AUDIT was guided
both by the statistical analysis and certain opera-
tional requirements. The latter included the
desirability of representing the conceptual do-
mains of alcohol consumption, dependence and
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Table S. Sensitivity and specificity of the AUDIT' questionnaire at cut-off point of 10

Australia
Bulgaria
Kenya
Mexico
Norway
USA
All countries

Hazardous
consumption/

recurrent
intoxication

97/86
84/87
94/79

100/83
90/94
86.81
92/87

Abnormal drinking behaviour
(at least one element of
dependence at specified

minimum frequency)

88/86
92/85
94/82
91/95
88/96
86/85
90/90

Alcohol-related
problems in the

last year

85/92
84/82
97/84
84/100
74/98
87/91
86/92

Combined index
of hazardous
and harmful
alcohol use

79/98
79/96
91/95
79/100
67/99
76/96
80/98

problems, the need for a rounded number of
questions and for all questions to be easily un-
derstandable, valid across different cultures, and
capable of providing the framework for subse-
quent intervention. Analysis revealed that in
some scales (for example, drinking behaviour)
many items were virtually interchangeable in
terms of their correlation with total scores, or
capacity to distinguish between hazardous and
harmful drinkers and those in the non-
hazardous range. The final 10-item instrument
included three questions on intake, four on alco-
hol-related problems and adverse reactions, and
three on drinking behaviour. Because these do-
mains conform approximately to the concepts of
hazardous alcohol use, harmful use and depen-
dence in WHO terminology and the ICD-10
psychoactive substance use disorders section
(World Health Organization, 1992), the test was
named the Alcohol Use Disorders Identification
Test (AUDIT).

The differences between AUDIT and most
existing questionnaires can be summarised as
follows. Firstly, it seeks to detect problem
drinkers at the less severe end of the spectrum,
rather than targetting persons with established
dependence or alcoholism. Secondly, it places
considerable emphasis on hazardous consump-
tion and firequency of intoxication compared
with drinking behaviour and adverse conse-
quences. It refers to alcohol experiences in the
past year as well as lifetime experience. This
improves its relevance to current drinking status.
It does not require the individual to identify as a
problem drinker. The responses are not yes/no
ones but are based on the frequency of the
experience, and range from 'never' and 'less than
monthly' through to daily. It is anticipated that

this will reduce under-reporting of adverse
effects. Not surprisingly, there are also some
similarities with existing instruments. Two of the
ten items (guilt about drinking, and drinking in
the moming) are similar to those in the CAGE
(Ewing, 1984), and five resemble questions in
the MAST (Selzer, 1971). AUDIT is shorter
than both the full AdAST and a more recently
introduced instrument wth a similar conceptual
basis, the Canterbury Alcoholism Screening Test
(Elvy & Wells, 1984). It can be embedded within
general health and lifestyle questionnaires with-
out making them unwieldly or upsetting their
balance. This would provide an element of dis-
guise which may be useful in some settings.

The comparative merit for screening purposes
of "consumption" questions and "adverse conse-
quences" ones has been the subject of debate.
Ryder and colleagues reported that questions on
alcohol-related problems were more sensitive in-
dicators of problem drinking than consumption
ones (Ryder et al., 1988). In an antenatal popu-
lation, however, quantity-frequency questions
gave a higher yield than the CAGE or Brief
MAST (Waterson & Murray-Lyon, 1989). The
main conclusion from these and related studies is
that a screening instrument for general purposes
should combine consumption and conse-
quences questions (Barrison et al., 1982; Cutler,
Wallace & Haines, 1988; Cyr & Wartman, 1988;
Persson & Magnusson, 1988; Babor et ai,
1989a).

The unique feature of AUDIT is that it has
been derived from a cross-national data set. Only
those questions which could be translated, liter-
ally and idiomatically, into multiple languages
were included in the original assessment sched-
ule. Questions were selected on their repre-
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sentativeness in the pooled data set and checks
were made to ensure that none performed poorly
in an individual national sample. The sensitivity
and specificity of AUDIT (Tables 4 and 5) are
similar from country to country, and there is no
evidence of dominance by one particular culture
as judged by these parameters. Experience using
existing screening instruments in other cultures
has often been unsatisfactory. Only five of the 31
criteria in the Munich Alcoholism Test, derived
in Germany, were found to be 'relatively firee of
cultural differences' when the test was applied in
Spain and Ecuador (Gorenc et al., 1984). Use of
an alcoholism questionnaire in an Alaskan Es-
kimo population resulted in 75% of the adult
population being classified as 'probable alco-
holics', a proportion considered to be far in
excess of actuality (Klausner & Foulks, 1982).
The problem is less when there is careful selec-
tion of items and adequate checks on translation:
the MAST discriminated well between alcoholic
and non-alcoholic subjects in an Italian sample
(Garzotto et al., 1988). One can be optimistic
that AUDIT will prove useful in countries with
similar cultural, political and economic charac-
teristics to those represented in the present
study.

The validity of AUDIT was examined in rela-
tion to its ability to discriminate between persons
with harmful or hazardous alcohol consumption
and those with non-hazardous consumption.
This approach brings certain problems in its
wake. Definitions of hazardous alcohol intake,
recurrent intoxication, abnormal drinking be-
haviour and alcohol-related problems had to be
established by the collaborating investigators
since there were no intemationally agreed crite-
ria at the time the analyses were undertaken.
They were based on the level of consumption or
harm above which intervention was judged to
be preferable to no intervention. A composite
reference standard was also defined which
encompassed these entities and also included the
presence of an alcohol-related disease and ac-
knowledgement by the subject of a drinking
problem. This reference standard was judged to
incorporate the key elements of hazardous and
harmful consumption, as defined by WHO and
in the ICD-10 system, then in the process of
development.

Calculations of sensitivity and specificity in the
present report should be supplemented by re-
sults of further field studies. The questions

which form AUDIT were embedded within the
assessment schedule and were not administered
separately. An individual's response to questions
which are grouped together may differ from
when they form part of a larger schedule. In
practice, however, AUDIT may be used more
fi-equently when embedded within a broadly-
based lifestyle questionnaire than as a discrete
alcohol screening instrument. Secondly, a com-
posite question was formed to inquire of concem
shown by family or health professionals. Thirdly,
the response categories for the two questions on
alcohol-related problems differ from those used
in the assessment instrument. Finally, the criteria
against which AUDIT was judged (e.g. haz-
ardous consumption, abnormal drinking
behaviour, alcohol-related problems) are repre-
sented in it. Validating a new screening test by
reference to a broader assessment schedule
which incorporates the same key elements may
result in classification accuracy and validity
coefficients being infiated (Babor & Kadden,
1985). Nevertheless, the present study included
an extemal criterion group (known alcoholics)
and AUDIT performed well with this sample.

It is now appropriate to submit the instrument
to extensive field testing. A user's manual and
research agenda have been developed for this
purpose (Babor et al., 1989b). Among the ques-
tions that need to be answered are its accuracy
and usefulness in different health care facilities,
such as general practitioners' (family physicians')
rooms, community health clinics, hospital outpa-
tient clinics, and inpatient services. It may also
find a place in epidemiological surveys of general
(i.e. non-clinical) populations. Although the
countries represented in the present project were
culturally diverse, it would be appropriate in the
next phase of work to include additional cul-
tures. The issue of whether AUDIT should be
administered as it exists at present or incorpo-
rated into a larger questiormaire which enquires
of other lifestyle issues (such as diet, cigarette
smoking and exercise), merits exploration: a de-
gree of disguise to the purpose of screening may
facilitate accurate self-reporting. Ultimately, the
predictive validity of the instmment needs to be
documented. Reassessment of sub-samples of
subjects in the present study is presently being
undertaken three years after they were originally
interviewed.

At the outset of the study it was hoped to
identify questions which did not mention alcohol
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explicitly which would prove to be useful for
identifying harmful alcohol consumption. It was
considered that such questions would be unaf-
fected by response bias in self-reports on alcohol
use and consequences. This did not eventuate.
Correlations between gastrointestinal and other
physical symptoms and psychological distur-
bances, and measures of alcohol intake were
generally low or non-significant. There did not
appear to be adequate grounds for including
them in a screening instrument.

The present study is part of a WHO colla-
borative programme on early intervention. The
ultimate aim is to make available a valid
screening procedure, and an effective and robust
form of brief therapy which can be applied at the
point of first contact. This approach capitalises
on the accessibility of primary health care and
the high throughput of patients, and eliminates
the problem of attrition where referral to a
specialist service is the only option. More fun-
damentally, it identifies the primary health care
worker as the key person in the strategy to
reduce alcohol-related harm throughout the
community.
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Appendix

AUDIT

Please circle the answer that is correct for you

1. How often do you have a drink containing alcohol?
Never Monthly Two to four Two to three Four or more

or less times a month times a week times a week
2. How many drinks containing alcohol do you have on a typical day when you are drinking?

1 or 2 3 or 4 5 or 6 7 to 9 10 or more

3. How often do you have six 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 stop drinking once you had started?
Never Less than Monthly Weekly Daily or

monthly almost daily

5. How often during the last year have you failed to do what was normally expected from you because of drinking?
Never Less than Monthly Weekly Daily or

monthly almost daily

6. How often during the last year have you needed a first drink in the moming to get yourself going after a heavy
drinking session?
Never Less than Monthly Weekly Daily or

monthly almost daily

7. How often during the last year have you had a feeling of guilt or remorse after drinking?
Never Less than Monthly Weekly Daily or

monthly almost daily

8. How often during the last year have you been unable to remember what happened the night before because you
had been drinking?
Never Less than Monthly Weekly Daily or

monthly almost daily

9. Have you or someone else been injured as a result of your drinking?
No Yes, but not in Yes, during

the last year the last year

10. Has a relative or friend, or a doctor or other health worker been concerned about your drinking or suggested
you cut down?
No Yes, but not in Yes, during

the last year the last year
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Procedure for Scoring AUDIT

Questions 1-8 are scored 0, 1, 2, 3 or 4. Questions 9 and 10 are scored 0, 2 or 4 only. The response coding is as
follows:

Question 1

Question 2

Questions 3-8

Questions 9-10

0

Never

1 or 2

Never

No

1

Monthly
or less

3 or 4

Less than
monthly

2

Two to
four times
per month

5 or 6

Monthly

Yes, but
not in the
last year

3

Two to
three times
per week

7 to 9

Weekly

4

Four or more
times per week

10 or more

Daily or
almost daily

Yes, during
the last year

The minimum score (for non-drinkers) is 0 and the maximum possible score is 40.
A score of 8 or more indicates a strong likelihood of hazardous or harmful alcohol consumption.




