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Meta-analysis: Are 3 Questions Enough to Detect Unhealthy
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Background: Both the 10-item Alcohol Use Disorders Identification
Test (AUDIT) and its abbreviated 3-item version (Alcohol Use Dis-
orders Identification Test-Consumption [AUDIT-C]) are considered
to detect unhealthy alcohol use accurately.

Purpose: To examine whether the AUDIT-C is as accurate as the
full AUDIT for detecting unhealthy alcohol use in adults.

Data Sources: MEDLINE, EMBASE, CINAHL, Web of Science, Psyc-
INFO, and BIOSIS Previews from 1998 to July 2008.

Study Selection: Three independent reviewers selected studies that
administered both the AUDIT and the AUDIT-C, applied a valid
reference standard, avoided verification and incorporation bias, and
reported relevant data. No language restrictions were applied.

Data Extraction: Two reviewers extracted study characteristics and
outcome data, which were cross-checked by a third reviewer. One
reviewer assessed methodological quality with a standardized
checklist.

Data Synthesis: Fourteen studies were found. Most involved pri-
mary care patients in Europe and the United States. Sample sizes
ranged between 112 and 13 438 patients, and sex and age distri-

butions varied considerably. No statistically significant differences
were found between the overall accuracy of the AUDIT and the
AUDIT-C for detecting risky drinking, alcohol use disorders, or
unhealthy alcohol use in primary care. Hierarchical summary receiver-
operating characteristic curve analysis yielded pooled positive like-
lihood ratios of 6.62 for the AUDIT and 2.99 for the AUDIT-C,
respectively, for detecting risky drinking; 4.03 and 3.82, respec-
tively, for detecting any alcohol use disorder; and 4.82 and 3.91,
respectively, for detecting risky drinking or any alcohol use disorder.
Findings from a few studies on general population samples and
inpatients suggested but did not prove that the AUDIT might be
better than the AUDIT-C for identifying severe conditions, such as
alcohol dependence.

Limitation: Studies used different reference standards and had
heterogeneous findings.

Conclusion: Available evidence is inconclusive but suggests that
the full AUDIT may be superior to the AUDIT-C for identifying
unhealthy alcohol use in adults in some settings.
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lcohol use disorders, such as abuse and dependence,

have serious medical consequences. One in 12 persons
in the United States is affected, with the 12-month preva-
lence of alcohol dependence at 3.8% and that of alcohol
abuse at 4.7%. A history of alcohol dependence is present
in 12.5% of the population, and the lifetime prevalence of
alcohol abuse is 17.8% (1). The prevalence of risky drink-
ing (unhealthy alcohol use without an alcohol use disorder)
in outpatients ranges from 7% to 29% for men and from
3% to 10% in women (2). In general medical inpatients
and emergency departments, these rates are even higher,
reaching up to 50% (3-7). The annual economic costs to
society associated with unhealthy alcohol use are estimated
to be approximately $150 billion (7-10).

To increase recognition of patients with unhealthy al-
cohol use by health care professionals, leading health care
organizations and experts propose the administration of
screening questionnaires (7, 11-15). One of the most fre-
quently recommended instruments is the Alcohol Use Dis-
orders Identification Test (AUDIT) from the World
Health Organization (16). The full AUDIT consists of 10
items and has been extensively researched in several settings
and countries (17). The AUDIT has proved to be a psy-
chometrically sound instrument for screening for all forms
of unhealthy alcohol use (risky drinking, alcohol abuse,
and alcohol dependence) (17, 18).

In 1998, a promising study was published (19) of an
abbreviated version of the AUDIT questionnaire that con-

sisted of the first 3 items only. Because these items are
related to alcohol intake, the brief instrument is called the
Alcohol Use Disorders Identification Test—Consumption
(AUDIT-C). Several studies concluded that this 3-item
version is also appropriate to screen for unhealthy alcohol
use (17). However, although some studies (19-21) suggest
statistically significant differences between the screening
properties of the AUDIT-C and the AUDIT in certain
settings, this difference has not undergone systematic ex-
amination. This topic is of special relevance because ad-
ministration of the AUDIT-C instead of the AUDIT could
save substantial health care resources. We therefore sought
to examine whether the AUDIT-C is as accurate as the
AUDIT for detecting unhealthy alcohol use in adults.
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REVIEW Screening for Unhealthy Alcohol Use

Context

Does a 3- or a 10-item questionnaire (Alcohol Use Disor-
ders Identification Test-Consumption [AUDIT-C] or Alco-
hol Use Disorders Identification Test [AUDIT]) better iden-
tify unhealthy alcohol use in adults?

Contribution

This meta-analysis found 14 studies that directly compared
the accuracy of the AUDIT-C with that of the AUDIT. The
studies, conducted mainly in primary care settings, used
different reference standards and had heterogeneous find-
ings. Some pooled analyses suggested that primary care
patients with a positive AUDIT screening result were more
likely than those with a positive AUDIT-C screening result
to be engaging in risky drinking.

Implication

This body of evidence suggests, but does not prove, that
the AUDIT may be better than the AUDIT-C in some set-
tings for identifying unhealthy alcohol use in adults.

—The Editors

METHODS

Findings are reported according to the QUOROM
(Quality of Reporting of Meta-Analysis) statement (22).

Data Sources and Searches

We searched MEDLINE, EMBASE, CINAHL, Web
of Science, PsycINFO, and BIOSIS Previews databases by
using the terms “AUDIT-C” and “AUDIT-3” with no lan-
guage restrictions from 1998 to July 2008. In addition, we
retrieved all studies registered in Web of Science that cited
the original publication on the AUDIT-C (19) until July
2008. We checked reference lists of the included studies
and reviews on AUDIT (14, 17, 18, 23) for additional
relevant publications.

Study Selection

Two reviewers screened the title and abstract of the
retrieved references to identify possibly relevant publica-
tions. Subsequently, 3 independent reviewers checked the
full text of all potentially eligible studies to decide about
inclusion. The following inclusion criteria had to be ful-
filled: diagnostic accuracy studies that administered both
the AUDIT and the AUDIT-C, use of a valid reference
standard of any unhealthy alcohol use, receipt of verifica-
tion by using a reference standard by the whole sample or
a random selection of it (avoidance of partial verification),
receipt of the same reference standard regardless of the
index test result (avoidance of differential verification), in-
dependence of index test and reference standard (avoidance
of incorporation bias), and reporting of sufficient data to
reproduce the diagnostic 2 X 2 contingency table (number
of true-positive, true-negative, false-positive, and false-
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negative cases) for both tests. We applied no restrictions on
language, population, or setting.

To provide an exact description of the reference stan-
dards, we used standardized terminology (7). We examined
4 possible reference standards that described a current or
active condition (Table 1): risky drinking, any alcohol use
disorder, alcohol dependence, and any unhealthy alcohol
use. To date, no uniform terminology has been established
for risky drinking. It is frequently termed as heavy, exces-
sive, problem, or hazardous drinking, use, or consumption.
We classified these alcohol consumption patterns as risky
drinking if they corresponded to the definition given in
Table 1. To be included in the systematic review, all ref-
erence standards had to have been obtained by using for-
mal instruments that were either clearly described or refer-
enced.

Data Extraction and Quality Assessment

We used only published data. Two reviewers extracted
data on study characteristics and outcomes according to a
structured form. A third reviewer double-checked extracted
data. When results were reported for more than 1 cutoff
point, we followed the recommendation of the primary
investigators. In the case of multiple or missing recommen-
dations, we chose the cutoff point with the highest value
for the term sensitivity + specificity — 1 (the Youden
index) (24). To assess clinical heterogeneity, we summa-
rized study characteristics by using descriptive statistical
methods.

One reviewer assessed methodological heterogeneity
by using a methodological quality checklist derived from
the QUADAS (Quality Assessment of Studies of Diagnos-

Table 1. Definition of Target Conditions and Reference
Standards

Target Condition Definition

Risky drinking* Consumption of alcohol amounts above a
recommended level or heavy episodic (binge)
drinking in the past 12 months, which places
the drinker at risk for consequential damage

Clinically significant impairments or consequences
of alcohol consumption in the past 12 months,
as defined in the International Classification of
Diseases

Clinically significant impairments or consequences
of alcohol consumption in the past 12 months,
as defined in the Diagnostic and Statistical
Manual of Mental Disorders

Fulfillment of =3 criteria that describe a chronic,
maladaptive pattern of use and impairment or
distress associated with alcohol consumption in
the past 12 months, as defined in the
International Classification of Diseases and the
Diagnostic and Statistical Manual of Mental
Disorders

Fulfilling criteria for harmful drinking, alcohol
abuse, or alcohol dependence

Fulfilling criteria for risky drinking or any alcohol
use disorder

Harmful drinking

Alcohol abuse

Alcohol dependence*

Alcohol use disorder*

Unhealthy alcohol use*

* Used as a reference standard in the review.
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tic Accuracy included in Systematic Reviews) tool (25). Of
the 11 items in this tool, 4 had to have been fulfilled for
inclusion in the review. The other items assessed whether
the following criteria were met: representative spectrum
of patients, acceptable delay between tests, reference
standard results blinded, index test results blinded, rel-
evant clinical information available when the test is used
in practice, uninterpretable results reported, and with-
drawals explained.

Data Synthesis and Analysis

We performed data synthesis according to guidelines
on reviews of diagnostic accuracy (26-30). We analyzed
diagnostic accuracy independently for each of the 4 refer-
ence standards. In addition, we stratified summaries by
study setting to reduce clinical heterogeneity.

The recommendations regarding the best threshold
score for the AUDIT and the AUDIT-C vary consider-
ably among primary studies according to target condi-
tion, country, setting, patient characteristics, and tradeoff
between sensitivity and specificity (16-18). We needed
to use adjusted statistical methods because the resulting
threshold effects may have made straightforward pool-
ing of sensitivities and specificities misleading (30). We
used hierarchical summary receiver-operating characteristic
(ROC) curve analysis, which models accuracy, threshold
effect, and dependence of accuracy on threshold (31-33),
and applied a random-effects model to account for both
within-study and between-study variability.

We performed further analyses to examine sex- and
age-specific variability as possible effect-moderating factors
in primary study results on the basis of empirical findings
(17). In addition, to test for possible sample size effects
that may indicate publication bias, we used effective sam-
ple size funnel plots and associated weighted regression
tests for asymmetry (34). We performed statistical pooling
(meta-analysis) and testing for small-study effects only
when at least 4 primary studies were available. In addition,
we summarized data qualitatively.

We performed hierarchical summary ROC curve anal-
yses with Stata, version 10 (StataCorp, College Station,
Texas), using the metandi command (32, 35) and created
the figures with Review Manager, version 5.0 (The Coch-
rane Collaboration, Copenhagen, Denmark), and Sigma-
Plot, version 8.02 (Systat Software, San Jose, California).

Role of the Funding Source

This study was supported in part by a research grant
(01EBO111) from the German Federal Ministry of Educa-
tion and Research. The funding source had no influence
on decisions regarding design and conduct of the study;
collection, management, analysis, and interpretation of the
data; or preparation and submission of the manuscript for
publication.
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Figure 1. Study flow diagram.
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AUDIT = Alcohol Use Disorders Identification Test; AUDIT-C =
Alcohol Use Disorders Identification Test—Consumption.

RESULTS
Retrieval of Studies

Electronic database searches and the cited reference
search of the original AUDIT-C publication (19) yielded
194 references (Figure 1). After screening the titles and
abstracts, we retrieved the full texts of 31 publications for
detailed evaluation. We included 14 studies in the system-
atic review (19-21, 36—46). Reviewers disagreed about 5
(16.1%) of 31 studies, all of which we ultimately included.
We excluded 1 study (47) because it seemed to have been
performed in a subsample of another included study (40).

Characteristics of Included Studies
Appendix Table 1 (available at www.annals.org) de-

scribes the included studies. More than half (8 of 14) of the
investigations were published in the last 3 years. Eight
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studies were done in Europe, 5 in the United States, and
1 in China. Most research (8 studies) was performed in
primary care. General population samples were exam-
ined in 4 studies and inpatient samples in 2 studies. We
identified no study that was performed in an emergency
department. Reported sample size ranged from 112 to
13 438 persons (median, 609 persons). Sex and age dis-
tributions varied considerably.

Six of the 11 studies investigating screening accuracy
for the detection of risky drinking defined this target con-
dition by quantity or frequency of consumption and heavy
episodic drinking. The standardized threshold for risky
drinking varied from 196 to 280 g of pure alcohol per
week for men and from 98 to 169 g for women. The
definition of heavy episodic drinking ranged from the con-
sumption of 4 to 6 drinks on a single occasion for men and
from 3 to 4 drinks for women. All studies used inquiries
in terms of quantity and frequency of alcohol consump-
tion to establish the reference standard of risky drink-
ing. In all but 1 case, trained interviewers performed
interview procedures. Seven of the 9 studies used stan-
dardized instruments.

Seven of the 9 studies examining the detection of al-
cohol use disorders (harmful drinking, alcohol abuse, or
alcohol dependence) used the criteria of the Diagnostic and
Statistical Manual of Mental Disorders (Third Edition Re-
vised or Fourth Edition) to diagnose the target condition.
Investigators in 2 studies applied criteria from the Interna-
tional Classification of Diseases, Tenth Edition. Eight of
the 9 studies applied standardized instruments, adminis-
tered by trained interviewers, to establish the reference di-
agnosis.

Figure 2 summarizes the methodological quality of the
included studies; Appendix Table 2 (available at www
.annals.org) provides a detailed description. In 10 of the 14

Figure 2. Reviewer judgments about methodological quality
items, reported as percentages across all included studies.

Representative spectrum [ []

Acceptable delay between tests []

Reference standard results blinded [ |

Index test results blinded [ |

Relevant clinical information | |

Uninterpretable results reported [ |

Withdrawals explained [ |

0% 20% 40% 60% 80% 100%

O Yes [ unclear O No
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studies, consecutive or random patient selection ensured
that the sample spectrum was representative of the exam-
ined population. In 13 cases, the delay between reference
and index tests proved to be very short, thus excluding a
high probability of patients being treated between tests.
Only about half of the studies reported blinding of refer-
ence or index test results, similar to the number that de-
scribed the availability of relevant clinical information
when interpreting index test results. Ten publications pro-
vided information on uninterpretable test results and with-
drawals. Half of the included studies fulfilled at least 6 of
the 7 criteria for assessing methodological quality.

Appendix Table 3 (available at www.annals.org) pre-
sents further primary study information on recommended
threshold scores and findings. Appendix Figure 1 (avail-
able at www.annals.org) shows ROC curves from all stud-
ies reporting results for at least 2 threshold scores.

Findings in Primary Care

Five studies comprising 8679 patients (19, 40—42,
44) examined the screening accuracy of the AUDIT and
the AUDIT-C for detecting risky drinking in primary care.
The prevalence of risky drinking ranged from 10.8% to
35.4%. Threshold scores varied between 4 and 8 for the
AUDIT and between 3 and 5 for the AUDIT-C. Accuracy
proved to depend significantly on choice of threshold, with
effects showing in opposing directions for the 2 tests (Ta-
ble 2); thus, summary ROC curves of the 2 instruments
did not run parallel to one another (Figure 3, A). When
sensitivity increased to greater than 0.85, specificity de-
creased to a lower extent for the AUDIT-C than for the
AUDIT. However, when specificity increased to greater
than 0.83, sensitivity decreased to a lower extent for the
AUDIT than for the AUDIT-C. Summary point estimates
pointed in the same direction, with a higher sensitivity for
the AUDIT-C and a higher specificity for the AUDIT
(Table 3 and Appendix Figure 2, A [available at www
.annals.org]). The pooled positive likelihood ratio for the
AUDIT was more than twice as high as that for the AU-
DIT-C, with nonoverlapping 95% Cls (Table 3). Consid-
erable heterogeneity was present between study findings on
each test, especially for the AUDIT-C. Four of the 5 in-
cluded studies fulfilled fewer than 3 of the 7 methodolog-
ical quality criteria (Appendix Table 2).

Five studies comprising 4572 patients (19, 20, 38, 39,
44) examined the accuracy of the AUDIT and the
AUDIT-C for detecting any alcohol use disorder (harmful
drinking, alcohol abuse, or alcohol dependence). The prev-
alence of any alcohol use disorder ranged from 8.9% to
21.8%. Threshold scores were between 2 and 8 for the
AUDIT and between 2 and 5 for the AUDIT-C. The wide
and overlapping prediction regions of the summary ROC
curves indicate considerable heterogeneity among study
findings (Figure 3, B). Point estimates of sensitivity, spec-
ificity, and likelihood ratios were generally identical (Table
3 and Appendix Figure 2, B). Four of the 5 studies were

www.annals.org
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Table 2. Regression Parameter Estimates of Hierarchical Summary Receiver-Operating Characteristic Curve Analysis

Target Condition Accuracy (95% Cl) Threshold (95% CI)

Risky drinking in primary caret
AUDIT
AUDIT-C

3.46 (3.25 t0 3.67)
3.37 (2.76 t0 3.97)

Alcohol use disorder in primary caret
AUDIT 3.09 (2.51 t0 3.67)
AUDIT-C 2.83 (2.36t03.31)

Unhealthy alcohol use in primary caret
AUDIT 3.06 (2.70 to 3.71)

AUDIT-C 3.37 (3.00 to 3.74) 0.73 (0.03 to 1.41)

0.29 (—0.34 t0 0.92)
0.54 (—0.33 to 1.40)

—0.39 (-1.14 t0 0.37)
0.12 (—0.65 t0 0.89)

—0.18 (—1.30 to 0.95)

Dependence of Accuracy Relative Accuracy of Tests Significance Level

on Threshold (95% CI) (95% CI)* of Accuracy
Difference
between Tests
(P Value)

0.63 (0.05 to 1.21)

—0.89 (—1.50 to —0.29) 1.10 (0.58 to 2.08) 0.78

—0.74 (—1.57 t0 0.08)

0,01 (—0.66 0 0.64) 1.29 (0.61 t0 2.73) 0.50

~0.13 (=154 t01.29) 0.73 (0.44 to 1.22) 0.23

0.56 (0.06 to 1.07)

AUDIT = Alcohol Use Disorders Identification Test; AUDIT-C = Alcohol Use Disorders Identification Test—Consumption.
* Values >1 indicate superiority of the AUDIT; values <1 indicate superiority of the AUDIT-C.

1 Based on 5 studies.
¥ Based on 4 studies.

conducted in the United States, and all but 1 fulfilled at
least 6 of the 7 methodological quality criteria (Appendix
Table 2).

No study performed in primary care investigated the
accuracy of the AUDIT and the AUDIT-C for detecting
alcohol dependence alone.

Four studies comprising 2580 patients (19, 20, 39,
44) investigated the screening accuracy of the AUDIT
and the AUDIT-C for detecting unhealthy alcohol use
(risky drinking or any alcohol use disorder). Prevalence
ranged from 22.6% to 41.2%, and threshold scores varied
between 3 and 5 for the AUDIT and between 2 and 4 for
the AUDIT-C. Summary ROC curves ran generally paral-
lel with overlapping prediction regions (Figure 3, C), al-
though moderate heterogeneity among study findings was
present. Regression parameter estimates suggest that the
AUDIT is slightly but nonsignificantly less accurate than
the AUDIT-C, with accuracy significantly dependent on
choice of threshold for the AUDIT-C (Table 2). Summary
point estimates were fairly similar, with overlapping Cls,

although the AUDIT shows a slightly lower sensitivity, a
higher specificity, and a higher positive likelihood ratio
than the AUDIT-C (Table 3 and Appendix Figure 2, C).
All included studies were performed in the United States,
and 3 of 4 fulfilled at least 6 of 7 methodological quality
criteria (Appendix Table 2).

On the basis of the Bayes theorem and the summary
point estimates of likelihood ratios presented in Table 3,
we calculated predictive values (posttest probabilities) on
the basis of the target conditions and their prevalence rates
(pretest probabilities). These values may be helpful in as-
sessing the effects of the choice between the 2 instruments
in clinical practice (Table 4).

Findings in Other Settings

Four studies comprising 5600 adults (21, 36, 43, 46)
investigated the accuracy of the AUDIT and the
AUDIT-C in general population samples. The prevalence
of risky drinking ranged from 5.4% to 36.5%, and thresh-
old scores ranged from 5 to 8 for the AUDIT and from 5

Table 3. Summary Point Estimates of Hierarchical Summary Receiver-Operating Characteristic Curve Analysis

Target Condition Sensitivity (95% CI)

Risky drinking in primary care*
AUDIT
AUDIT-C

0.81 (0.75-0.86)
0.97 (0.90-0.99)

Alcohol use disorder in primary care*
AUDIT 0.84 (0.71-0.92)
AUDIT-C 0.82 (0.69-0.91)

Unhealthy alcohol use in primary caret
AUDIT 0.81 (0.75-0.85)
AUDIT-C 0.86 (0.79-0.91)

Specificity (95% ClI)

0.88 (0.79-0.93)
0.68 (0.56-0.77)

0.79 (0.73-0.84)
0.78 (0.65-0.88)

0.83 (0.79-0.87)
0.78 (0.62-0.89)

Positive Likelihood
Ratio (95% CI)

Negative Likelihood
Ratio (95% CI)

6.62 (4.11-10.69)
2.99 (2.22-4.03)

0.21 (0.17-0.27)
0.04 (0.01-0.14)

4.03 (3.26-4.98)
3.82 (2.46-5.93)

0.20 (0.11-0.37)
0.22 (0.13-0.37)

4.82 (3.97-5.85)
3.91(2.25-6.80)

0.23 (0.18-0.29)
0.18 (0.13-0.24)

AUDIT = Alcohol Use Disorders Identification Test; AUDIT-C = Alcohol Use Disorders Identification Test—Consumption.

* Based on 5 studies.
T Based on 4 studies.
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Figure 3. Summary receiver-operating characteristic curves for the Alcohol Use Disorders Identification Test (AUDIT) and the

Alcohol Use Disorders Identification Test-Consumption (AUDIT-C).
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Dotted lines indicate 95% prediction regions and pairs of connected points indicate single studies. A. Accuracy for risky drinking in primary care.
B. Accuracy for alcohol use disorders in primary care. C. Accuracy for unhealthy alcohol use in primary care. D. Accuracy for risky drinking in the general

population.

to 6 for the AUDIT-C. Panel D of Figure 3 shows very
large heterogeneity between studies and suggests that the
applied statistical model failed to fit the data. In 1 of the 4
studies (36), the AUDIT showed a slightly higher sensitiv-
ity than the AUDIT-C (0.87 vs. 0.84) with the same spec-
ificity (0.88). Two studies (43, 46) reported similar sensi-
tivities (about 0.75) for both tests, whereas specificities
were similar within studies but differed between investiga-
tions (0.80 vs. 0.74 for the AUDIT and 0.83 vs. 0.75 for
the AUDIT-C). One study (21) found a higher sensitivity

884| 16 December 2008 | Annals of Internal Medicine | Volume 149 ¢ Number 12

for the AUDIT-C than for the AUDIT (0.95 vs. 0.78) but
a lower specificity (0.81 vs. 0.86). The accuracy of the
instruments in detecting any alcohol use disorder was not
investigated in any of the general population studies. In 1
of the 2 studies investigating accuracy for detecting alcohol
dependence (21), the AUDIT showed slightly higher spec-
ificity (0.85) than the AUDIT-C (0.78) at the same sensi-
tivity (0.79). The other study (43) yielded both higher
sensitivity and specificity for the AUDIT (0.92 and 0.88)
than for the AUDIT-C (0.88 and 0.81). The only study

www.annals.org



that examined the detection of unhealthy alcohol use re-
ported a sensitivity of 0.78 and a specificity of 0.81 for the
AUDIT and a sensitivity of 0.74 and a specificity of 0.85
for the AUDIT-C (43). All research in general population
samples was done in Europe, and 3 of the 4 studies fulfilled
at least 5 of the 7 methodological quality criteria (Appen-
dix Table 2).

Two studies, 1 in Belgium (37) and 1 in China (45),
analyzed data from 345 inpatients. Neither study examined
the detection of risky drinking or unhealthy alcohol use in
general among these patients. Both studies investigated
screening accuracy for any alcohol use disorder; 1 study
(37) found that the AUDIT had a higher sensitivity
(0.83 vs. 0.66) but the AUDIT-C had a higher specificity
(0.94 vs. 0.85), whereas the other study (45) found that
the AUDIT had a higher specificity than the AUDIT-C
(0.85 vs. 0.73) with similar sensitivities (0.96 vs. 0.98).
The latter study also investigated the accuracy of the instru-
ments by detecting alcohol dependence alone. Results again
showed slightly higher specificity of the AUDIT than the
AUDIT-C (0.63 vs. 0.58) at the same sensitivity (0.94) (45).

We found no study that compared the accuracy of
the AUDIT with that of the AUDIT-C for detecting
any form of unhealthy alcohol use among patients in
emergency departments.

Sex- and Age-Specific Findings

Three studies were done in men only (19, 37, 46) and
2 in women only (20, 36). In 3 further studies (38, 39,
42), analyses were stratified for sex. The prevalence of all
investigated target conditions was higher for men than for
women. Recommended threshold scores were also higher
for men (AUDIT, 5 to 8; AUDIT-C, 3 to 6) than for
women (AUDIT, 2 to 6; AUDIT-C, 2 to 5), with higher
threshold scores as the severity of the target condition in-
creased. We could not detect any systematic variation in
accuracy between the AUDIT and the AUDIT-C due to
sex distribution of the samples.

Screening for Unhealthy Alcohol Use REVIEW

One study (19) was performed in a sample with a
mean age above 65 years and another (40) reported find-
ings that were stratified for age. For elderly patients,
threshold scores ranged from 5 to 8 for the AUDIT and
were 3 in both studies of the AUDIT-C. Age did not affect

the outcome of the comparisons of the 2 instruments.

Tests for Publication Bias

Regression tests of accuracy against effective sample
size did not reveal any stadistically significant small-scudy
effect (Appendix Table 4 and Appendix Figure 3, available
at www.annals.org), although visual examination of funnel
plots indicated that smaller studies that investigate the gen-
eral population may result in higher diagnostic accuracy
(Appendix Figure 3, D).

Discussion

We identified 14 studies that directly compared the
AUDIT with the AUDIT-C. Primary care is the most in-
tensively researched setting, with most activities focused on
screening for risky drinking, alcohol use disorders, and un-
healthy alcohol use. Accuracy among patients in the gen-
eral and inpatient populations has not been investigated in
the United States, and we identified no studies conducted
in patients in emergency departments. The methodological
quality of the included studies varied considerably; the
most apparent problem was nonreporting of blinding of
reference or index test results, although this is recom-
mended in the relevant guidelines (48). Recommended
threshold scores for the instruments depended on sex and
varied noticeably, probably because of a subjective tradeoff
between sensitivity and specificity.

In quantitative analyses, the accuracy of the AUDIT
and the AUDIT-C did not significantly differ for screening
for risky drinking, alcohol use disorders, or unhealthy al-
cohol use in primary care. However, this finding is based
on small sets of heterogeneous studies and should not be

Table 4. Predictive Value Estimates Based on Likelihood Ratio Estimates of Hierarchical Summary Receiver-Operating

Characteristic Curve Analysis

Target Positive Predictive Value, by Prevalence

Negative Predictive Value, by Prevalence

Condition
5% 10% 15% 20% 25% 30% 40%

Risky drinking in primary care
AUDIT 0.26 0.42 0.54 0.62 0.69 0.74 0.82
AUDIT-C 0.14 0.25 0.35 0.43 0.50 0.56 0.67

Alcohol use disorder in primary care
AUDIT 0.17 0.31 0.42 0.50 0.57 0.63 0.73
AUDIT-C 0.17 0.30 0.40 0.49 0.56 0.62 0.72

Unhealthy alcohol use in primary care
AUDIT 0.20 035 0.46 0.55 0.62 0.67 0.76
AUDIT-C 0.17 0.30 0.41 0.49 0.57 0.63 0.72

50% 5% 10% 15% 20% 25% 30% 40% 50%

0.87 099 098 0.96 0.95 0.93 0.92 0.88 0.83
0.75 1.00 1.00 0.99 0.99 0.99 0.98 0.97 0.96

0.80 099 0098 0.97 0.95 0.94 0.92 0.88 0.83
0.79 099 098 0.96 0.95 0.93 0.91 0.87 0.82

0.83 099 098 0.96 0.95 0.93 0.91 0.87 0.81
0.80 099 098 0.97 0.96 0.94 0.93 0.89 0.85

AUDIT = Alcohol Use Disorders Identification Test; AUDIT-C = Alcohol Use Disorders Identification Test—Consumption.

www.annals.org

16 December 2008 | Annals of Internal Medicine | Volume 149 * Number 12 |885



REVIEW Screening for Unhealthy Alcohol Use

considered as evidence for equivalence of the 2 tests (49).
Some results, such as the large difference between positive
likelihood ratios when screening for risky drinking in pri-
mary care, suggest that the AUDIT may be superior to the
AUDIT-C. Correspondingly, in qualitative analyses, the
AUDIT proved to be slightly more accurate than the
AUDIT-C for screening for any alcohol use disorder or
alcohol dependence alone in samples of the general popu-
lation or inpatients. Because no widely accepted consensus
has been reached on the definition of a “clinically relevant
difference” between the accuracy of 2 screening tests (and
it may depend on the setting in which it is applied), inter-
pretation of our findings may vary. In addition to possible
accuracy differences, we found no evidence that the choice
between the 2 instruments should depend on either the sex
or age of the target population. We also did not identify
any statistically significant small-study effect that would
suggest publication bias.

Although we stratified analyses for target condition
and setting and examined possible sex- and age-specific
variability as possible effect-moderating factors, statistical
heterogeneity remained considerable for most analyses.
One reason for the consistently larger heterogeneity among
results for the AUDIT-C may be its lower reliability com-
pared with that of the full AUDIT (17). Another source of
heterogeneity may be the variation in the reference stan-
dards, especially for risky drinking. However, this is inev-
itable because of population-specific thresholds for low-risk
alcohol consumption (for example, the recommended
maximum amount is usually lower for women than for
men). Sources of this variability should be investigated in
further research. Some of the observed heterogeneity may
be explained by such factors as ethnicity, cultural back-
ground, education level of the patients in the sample, the
extent of patients’ acceptance of having a drinking prob-
lem, the professional background and degree of training of
those administering the index and reference tests, and
methodological issues.

Apart from the AUDIT, the Cut-Down, Annoyed,
Guilty, and Eye-opener (CAGE) questionnaire (50) and
the Michigan Alcoholism Screening Test (MAST) (51) are
the most frequently recommended and researched case-
finding instruments for unhealthy alcohol use. Further
comparative reviews would be needed to resolve the equiv-
alency of these tests. However, several features beyond sta-
tistical screening accuracy may influence the choice of an
instrument. Even if the AUDIT-C is shorter than the full
AUDIT, the latter may serve as a starting point for the
exploration of the alcohol problem in a general practice
situation because of its questions about the consequences
of alcohol use. The MAST can provide a detailed descrip-
tion of a potential alcohol problem in settings where time
constraints are not crucial. Finally, the CAGE instrument,
with its 4 easily memorizable yes-or-no questions, may be
preferable to both the AUDIT and the AUDIT-C, which
have several response categories.
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An optimal metric to summarize findings on instru-
ments with several possible thresholds may focus on the
misclassification rates at the high- and low-risk ends of the
diagnostic continuum by comparing predictiveness curves
for the 2 instruments. A predictiveness curve plots the risk
for a target condition against the test value quantiles in a
certain population (52, 53). This procedure transforms the
original scales to a common scale (quantiles), thus enabling
comparisons between tests that are not possible by using
their original scales. In addition, this method does not
depend on the choice of threshold by the primary investi-
gators (which may show uncontrollable variation) but
rather relies on the reviewers’ definitions of “high risk” and
“low risk” (which may be held constant for comparisons).
For paired studies, differences in proportions of persons
correctly classified as high or low risk between 2 tests may
be calculated and pooled by using standard meta-analytic
techniques. The curves themselves may also be pooled,
which may be of particular relevance for comparisons be-
tween tests that were examined in different sets of studies.
This procedure would require that investigators report the
distribution of the target condition at all possible thresh-
olds. Thus, the question of noninferiority of the AUDIT-C
to the full AUDIT is most likely to be resolved through
individual patient data—based collaborative meta-analysis.

Until such evidence is available and further advances
are made in the interpretation of meta-analyzed screening
and diagnostic test characteristics, the issue of whether 3
questions are enough to detect unhealthy alcohol use re-
mains without a definite answer.
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Appendix Table 1. Study Characteristics

Study, Year (Reference)

Aalto et al., 2006 (36)
Aertgeerts et al., 2001 (38)

Aertgeerts et al., 2002 (37)

Bradley et al., 2003 (20)

Bradley et al., 2007 (39)

Bush et al., 1998 (19)

Gomez et al., 2006 (40)
Gordon et al., 2001 (41)
Gual et al., 2002 (42)

Rumpf et al., 2002 (43)

Seale et al., 2006 (44)

Selin, 2006 (21)

Tsai et al., 2005 (45)

Tuunanen et al., 2007 (46)

Country

Finland
Belgium

Belgium

United States

United States

United States

Spain
United States
Spain

Germany

United States

Sweden

China

Finland

Setting

General population
Primary care

Inpatients

Primary care

Primary care

Primary care

Primary care
Primary care
Primary care

General population

Primary care

General population

Inpatients

General population

Patients
(Analyzed), n (n)

971 (894)
2073 (1992)

233 (233)

393 (393)

1319 (1319)

243 (243)

602 (602)
13 438 (6954)
255 (255)

3551 (3551)

625 (625)

600 (600)

112 (112)

615 (555)

Men, %

48.8

100

29.7

100

45.0
53.0
49.8

50.8

45.6

NR

69.6

100

Age, y

40
Men, 54 (mean); women, 48 (mean)

62 (mean)

72.0% in range 30 to 59

Men, 63.5% in range 30 to 64;
women, 64.4% in range 30 to 64

67 (mean)

Elderly, 72 (mean); adults, 38
(mean)
64.7% in range 41 to 75

Men, 44 (mean); women, 44 (mean)

41 (mean)

41 (mean)

NR

50 (mean)

45

Target Conditions

Risky drinking
Alcohol abuse, alcohol dependence

Alcohol abuse, alcohol dependence

Risky drinking

Alcohol abuse, alcohol dependence

Risky drinking

Alcohol abuse, alcohol dependence

Risky drinking

Alcohol abuse, alcohol dependence

Risky drinking
Risky drinking
Risky drinking

Risky drinking

Alcohol abuse, alcohol dependence

Risky drinking

Alcohol abuse, alcohol dependence

Risky drinking
Alcohol abuse, alcohol dependence

Harmful drinking, alcohol
dependence
Risky drinking

Definition

=140 g alcohol/wk
Active disorder according to the DSM-III-R

Active disorder according to the DSM-III-R

>7 drinks/wk or =4 drinks/occasion

Active disorder according to the DSM-IV

>14 drinks/wk or =5 drinks/occasion for
men; >7 drinks/wk or =4
drinks/occasion for women

Active disorder according to the DSM-IV

>14 drinks/wk or =5 drinks/occasion

Lifetime disorder according to the
DSM-III-R, fulfilling =1 criterion in past
year

=280 g alcohol/wk for men; =168 g
alcohol/wk for women

=16 drinks/wk for men; =12 drinks/wk
for women

=280 g alcohol/wk for men; =168 g
alcohol/wk for women

=30 g alcohol/d for men; =20 g
alcohol/d for women

Active disorder according to the DSM-IV

>14 drinks/wk or >4 drinks/occasion for
men; >7 drinks/wk or >3
drinks/occasion for women

Active disorder according to the DSM-IV

>9.3 L alcohol/y

Fulfilling =3 of 6 criteria at least twice in
the past year according to the ICD-10

Active disorder according to the ICD-10

=280 g alcohol/wk or =6 drinks/occasion

Instrument; Method

Timeline followback; in-person interview by nurses

Composite International Diagnostic Interview;
self-administered questionnaire

Composite International Diagnostic Interview;
self-administered questionnaire

Alcohol Use Disorders and Associated Disabilities
Interview Schedule; in-person interview by
trained nonclinician interviewers

Alcohol Use Disorders and Associated Disabilities
Interview Schedule; in-person interview by
trained nonclinician interviewers

Quantity and frequency of consumption
questions; in-person interview by trained
nonclinician interviewers

Alcohol Use Disorders and Associated Disabilities
Interview Schedule; in-person interview by
trained nonclinician interviewers

World Health Organization trilevel alcohol
consumption interview; telephone interview by
experienced interviewers

Alcohol Use Disorders and Associated Disabilities
Interview Schedule; telephone interview by
experienced interviewers

Quantity and frequency of consumption
questions; in-person interview

Quantity and frequency of consumption
questions; self-administered questionnaire

Systematic Interview of Alcohol Consumption;
in-person interview by the general practitioner

Munich-Composite International Diagnostic
Interview; interview by trained and supervised
interviewers

Munich-Composite International Diagnostic
Interview; interview by trained and supervised
interviewers

Timeline followback; in-person interview by a
research assistant

Diagnostic Interview Schedule; in-person interview
by a research assistant

Graduated frequency scale; interview

ICD-10 checklist as interview

Diagnostic Interview Schedule; in-person interview
by a psychiatrist

Quantity and frequency of consumption
questions; in-person interview by nurses

Funding Source

NR
Merck-Belgolabo (partially); Orange Medical

Merck-Belgolabo (partially); Orange Medical

U.S. Department of Veteran Affairs

National Institute on Alcohol Abuse and Alcoholism;
Bureau of Health Professions, Health Resources
and Services Administration

U.S. Department of Veteran Affairs; Washington
Alcohol and Drug Abuse Institute; Veteran Affairs
Puget Sound Health Care System

NR
National Institute on Alcohol Abuse and Alcoholism
NR

Federal Ministry of Education and Research

Medcen Foundation of Macon

NR

National Science Council

NR

DSM-III-R = Diagnostic and Statistical Manual of Mental Disorders (Third Edition Revised); DSM-IV = Diagnostic and Statistical Manual of Mental Disorders (Fourth Edition); ICD-10 = International Classification of Diseases, Tenth Edition; NR = not reported.
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Appendix Table 2. Reviewer Judgments about Methodological Quality

Study, Year (Reference)

Aalto et al., 2006 (36)
Aertgeerts et al., 2001 (38)
Aertgeerts et al., 2002 (37)
Bradley et al., 2003 (20)
Bradley et al., 2007 (39)
Bush et al., 1998 (19)
Goémez et al., 2006 (40)
Gordon et al., 2001 (41)
Gual et al., 2002 (42)
Rumpf et al., 2002 (43)
Seale et al., 2006 (44)
Selin, 2006 (21)

Tsai et al., 2005 (45)
Tuunanen et al., 2007 (46)

Representative
Spectrum of
Patients

Yes
Yes
Yes
Unclear
Yes
Unclear
Yes
No
Unclear
Yes
Yes
Yes
Yes
Yes

Acceptable
Delay
between
Tests

Unclear
Yes
Yes
Yes
Yes
Yes
Yes

Reference
Standard
Results
Blinded

Unclear
Yes
Yes
Yes
Yes
Yes
Unclear
Unclear
Unclear
Yes
Unclear
Unclear
Yes
Unclear

Index
Test
Results
Blinded

Unclear
Yes
Yes
Yes
Yes
Yes
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Yes

Relevant
Clinical
Information
Available
When the
Test Is
Used in
Practice

Unclear
Yes
Yes
Yes
Yes
Yes
Unclear
Unclear
Unclear
Yes
Unclear
Yes
Unclear
Yes

Uninterpretable
Results
Reported

Withdrawals
Explained

No
Yes
Yes
Yes
Yes
Yes
No
No
Yes
Yes
No
Yes
Yes
Yes
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Appendix Table 3. Diagnostic Accuracy Measures in the Included Studies

Study, Year (Reference) Subgroup Target Condition Prevalence, % Test Threshold Sensitivity Specificity Positive Likelihood Ratio Negative Likelihood Ratio Positive Predictive Value Negative Predictive Value
Aalto et al., 2006 (36) All Risky drinking 6.2 AUDIT 6* 0.87t 0.88t 7.25% 0.14% 0.32t1 0.99t
AUDIT-C O 0.84t1 0.88t 6.95% 0.19% 0.31t1 1t
Aertgeerts et al., 2001 (38) Men Alcohol use disorders 13.6 AUDIT 5% 0.83t 0.73t 3.05t 0.24t 0.32t 0.96t
AUDIT-C 5% 0.78% 0.75% 3.10t 0.29t 0.331 0.961
Women Alcohol use disorders 4.5 AUDIT 5% 0.65t 0.92t 8.05t 0.35t 0.28t 0.98t
AUDIT-C 5% 0.50t 0.931 7.39t 0.54t 0.261 0.98+
All Alcohol use disorders 8.9 AUDIT 5% 0.78% 0.83% 4.63% 0.26% 0.31% 0.97%
AUDIT-C 5% 0.71% 0.85% 4.64% 0.34% 0.31% 0.97+
Aertgeerts et al., 2002 (37) All Alcohol use disorders 12.4 AUDIT 5% 0.83t 0.85t 5.631 0.201 0.44t 0.97t
AUDIT-C 68 0.661 0.94t 10.281 0.371 0.59t 0.95t
Bradley et al., 2003 (20) All Alcohol use disorders 9.9 AUDIT 2§ 0.95t 0.641 2.60t 0.08t 0.22% 0.99%
AUDIT-C 28 0.92t 0.78% 4.201 0.10t 0.32% 0.99+
All Unhealthy alcohol use 22.6 AUDIT 3* 0.70t 0.861 4.90t 0.35% 0.59% 0.91%
AUDIT-C 2* 0.811 0.861 5.90t 0.22t 0.63+ 0.94%
Bradley et al., 2007 (39) Men Alcohol use disorders 16.8 AUDIT 5§ 0.89t 0.78t 4.051 0.14t1 0.45% 0.97%
AUDIT-C 48 0.88t1 0.75t 3.54t 0.161 0.41% 0.97%
Unhealthy alcohol use 32.7 AUDIT 4*§ 0.91t 0.80t 455t 0.111% 0.69% 0.95%
AUDIT-C 4* 0.861 0.89t 7.821 0.161 0.79% 0.93%
Women Alcohol use disorders 9.0 AUDIT 38 0.94t 0.81t 4.90t 0.07t 0.33% 0.99%
AUDIT-C 38 0.87t 0.85t 5.72t 0.161 0.36% 0.98%
Unhealthy alcohol use 19.1 AUDIT 3* 0.79t 0.871 5.831 0.25% 0.58% 0.94%
AUDIT-C 3* 0.73t 0.91t 7.87t 0.29t 0.65% 0.93%
All Alcohol use disorders 11.3 AUDIT SSR 0.92% 0.80% 4.64% 0.10% 0.37% 0.99%
AUDIT-C SSR 0.87% 0.82% 4.88% 0.16% 0.38% 0.98%
Unhealthy alcohol use 231 AUDIT SSR 0.84% 0.85% 5.51% 0.19% 0.62% 0.95%
AUDIT-C SSR 0.78% 0.90% 8.19% 0.24% 0.71% 0.93%
Bush et al., 1998 (19) All Risky drinking 35.4 AUDIT 58 0.85t 0.811 4.39t 0.19t 0.71% 0.91%
AUDIT-C 3* 0.98+ 0.571 2.26% 0.04+ 0.55% 0.98%
All Alcohol use disorders 21.4 AUDIT 8§ 0.71t% 0.85t 4.85t 0.34t1 0.55% 0.92%
AUDIT-C 3* 0.90t 0.45% 1.641 0.21t 0.30+ 0.95%
All Unhealthy alcohol use 41.2 AUDIT 58 0.81t1 0.84t 5.04t 0.231 0.78% 0.86%
AUDIT-C 3* 0.95+ 0.601 2.38% 0.08t 0.63+ 0.95%
Gomez et al., 2006 (40) Adults Risky drinking 11.9 AUDIT 8* 0.83t1 0.95t 16.03+ 0.17% 0.68t 0.98%
AUDIT-C 3* 1t 0.79t 4.67% (054 0.39t 1%
Elderly Risky drinking 9.5 AUDIT 8* 0.67t 0.95t 14.25% 0.35% 0.60t 0.96%
AUDIT-C 3* 1t 0.81t1 5.18% 0F 0.351 1%
All Risky drinking 1.1 AUDIT 8* 0.79% 0.95% 15.67+ 0.22% 0.66% 0.97%
AUDIT-C 3* 1% 0.79% 4.82% (054 0.38% 1%
Gordon et al., 2001 (41) All Risky drinking 10.8 AUDIT 8* 0.76t1 0.92t 9.41 0.25t 0.54% 0.97%
AUDIT-C 3* 1t 0.481 1.9t 0.01t 0.19+ 1%
Gual et al., 2002 (42) Men Risky drinking 41.7 AUDIT 7* 0.87t 0.81t1 4.59% 0.16% 0.77t 0.90%
AUDIT-C O 0.921 0.74t 3.60% 0.10% 0.72t 0.93%
Women Risky drinking 8.6 AUDIT 5 0.73t 0.961 17.02% 0.28% 0.611 0.97%
AUDIT-C 4* 0.91t 0.68t 2.87% 0.13% 0.21% 0.99%
All Risky drinking 25.1 AUDIT SSR 0.84% 0.90% 8.48% 0.17% 0.74% 0.95%
AUDIT-C SSR 0.92% 0.71% 3.14% 0.11% 0.51% 0.96%
Rumpf et al., 2002 (43) All Risky drinking 5.4 AUDIT 5% 0.77t 0.80t 3.85% 0.29% 0.18% 0.98%
AUDIT-C 5% 0.74% 0.831 4.34% 0.32% 0.20+ 0.98+
All Alcohol dependence 1.4 AUDIT 6* 0.921 0.881 7.66% 0.09% 0.10% 1%
AUDIT-C 5% 0.881 0.811 4.62F 0.15% 0.06+ 1%
All Unhealthy alcohol use 7.9 AUDIT 5% 0.78t 0.81t1 4.10% 0.27% 0.26% 0.98%
AUDIT-C 5% 0.74% 0.851 4.94% 0.31+ 0.30+ 0.97+
Seale et al., 2006 (44) All Risky drinking 25.7 AUDIT 48 0.89t 0.72t 3.16% 0.16% 0.52% 0.95%
AUDIT-C 48 0.851 0.77t 3.71% 0.19% 0.56% 0.94%
All Alcohol use disorders 21.8 AUDIT 58 0.72t 0.79t 3.44% 0.35% 0.49% 0.91%
AUDIT-C 58 0.611 0.89t 5.50% 0.44% 0.61% 0.89%
All Unhealthy alcohol use 35.2 AUDIT 4* 0.84t1 0.77t 3.65% 0.21% 0.66% 0.90%
AUDIT-C 3* 0.88t1 0.64t 2.46% 0.19% 0.57% 0.91%
Selin, 2006 (21) All Risky drinking 10.0 AUDIT 8* 0.78t 0.861 552t 0.25t 0.38% 0.97%
AUDIT-C 6% 0.95+ 0.811 5.001 0.06t 0.36% 0.99+
All Alcohol dependence 2.0 AUDIT 8* 0.79t 0.85t 5.15t 0.25t 0.34% 0.98%
AUDIT-C 6% 0.79t 0.781 3.561 0.27t 0.26% 0.97%
Tsai et al., 2005 (45) All Alcohol use disorders 31.3 AUDIT 8* 0.96t1 0.85t 6.41% 0.05% 0.85t 0.96t1
AUDIT-C 3* 0.98t 0.73t 3.68% 0.03% 0.761 0.98t
All Alcohol dependence 15.2 AUDIT 1% 0.94t 0.63t 2.55% 0.09% 0.31t 0.98t
AUDIT-C 5 0.94t 0.58t 2.24% 0.10% 0.29t 0.98t
Tuunanen et al., 2007 (46) All Risky drinking 36.5 AUDIT 7*§ 0.76t1 0.74t 2.91% 0.33% 0.76t1 0.75t
AUDIT-C 6% 0.75% 0.75% 3.00+ 0.33% 0.77% 0.74%

AUDIT = Alcohol Use Disorders Identification Test; AUDIT-C = Alcohol Use Disorders Identification Test—Consumption; SSR = subgroup-specific recommendation.
* Author recommendation.

T Reported in primary publication.

¥ Recalculated by the reviewers.

§ Chosen by Youden index.
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Appendix Figure 1. Receiver-operating characteristic curves from the primary studies for each reference standard.
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AUDIT = Alcohol Use Disorders Identification Test; AUDIT-C = Alcohol Use Disorders Identification Test—Consumption. A. Risky drinking.
B. Alcohol use disorders. C. Alcohol dependence. D. Unhealthy alcohol use.
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Appendix Figure 2. Summary point estimates for the Alcohol Use Disorders Identification Test (AUDIT) and the Alcohol Use
Disorders Identification Test-Consumption (AUDIT-C).
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Solid circles indicate summary point estimates, dotted lines indicate 95% Cls, and pairs of connected points indicate single studies. A. Accuracy for risky
drinking in primary care. B. Accuracy for alcohol use disorders in primary care. C. Accuracy for unhealthy alcohol use in primary care. D. Accuracy for
risky drinking in the general population.
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Appendix Table 4. Regression of Accuracy against Effective Sample Size to Test for Possible Small-Study Effects

Target Condition Standardized Level of Significance
Regression for Testing whether
Coefficient Coefficient Differs from

Zero (P Value)

Risky drinking in primary care*
AUDIT —0.005 0.99
AUDIT-C —0.564 0.32

Alcohol use disorder in primary care*

AUDIT —0.057 0.93

AUDIT-C 0.032 0.96
Unhealthy alcohol use in primary caret

AUDIT —0.674 0.33

AUDIT-C -0.172 0.83

Risky drinking in general populationt
AUDIT 0.767 0.23
AUDIT-C 0.829 0.171

AUDIT = Alcohol Use Disorders Identification Test; AUDIT-C = Alcohol Use Disorders Identification Test—Consumption.
* Based on 5 studies.
1 Based on 4 studies.
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Appendix Figure 3. Funnel plots of accuracy against effective sample size to test for possible small-study effects.
A B
0 0 , O AUDIT
]
: < AUDIT-C
o 1
;"' :
_ al ; _ i
0.02 ‘<> 0.02 i Pooled accuracy
AUDIT
@ 0.04 B 0.04 | <y T AUDIT-C
8 & < 0O
e oo
o . .
o Regression line of accuracy
~ - E: —
A\ 0.06 h S 0.06 on effective sample size
t &
i £ T AUDIT
0.08 | 0.08 | S - AUDIT-C
i 0O
H
!
0.10 0.10 !
T T T 1 T T . T 1
1 10 100 1000 1 10 100 1000
C D
07 Py 07
0.02 | il 0.02 |
il
7
fae
g 0.04 oalfi 0.04
° i
e II ..':
= 0.06 a;s ;& 0.06
P ke
0.08 PR | 0.08—
II,’
0.10 / 0.10
T T T 1 T T T 1
1 10 100 1000 1 10 100 1000
Diagnostic Odds Ratio

Diagnostic Odds Ratio

AUDIT = Alcohol Use Disorders Identification Test; AUDIT-C = Alcohol Use Disorders Identification Test—Consumption; ess = effective sample size.
A. Risky drinking in primary care. B. Alcohol use disorders in primary care. C. Unhealthy alcohol use in primary care. D. Risky drinking in the general

population.
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