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Background: The Alcohol Use Disorder Identification Test (AUDIT) has been widely used to identify alcohol use
disorder (AUD). This study evaluated the validity of the AUDIT-Korean revised version (AUDIT-KR) for screening
AUD according to Diagnostic and Statistical Manual of Mental Disorders, fifth edition (DSM-5) criteria.

Methods: This research was conducted with 443 subjects who visited the Chungnam National University Hospital
for a comprehensive medical examination. All subjects completed the demographic questionnaire and AUDIT-KR
without assistance. Subjects were divided into two groups according to DSM-5 criteria: an AUD group, which in-
cluded patients that fit the criteria for AUD (120 males and 21 females), and a non-AUD group, which included 146
males and 156 females that did not meet AUD criteria. The appropriate cut-off values, sensitivity, specificity, and
positive and negative predictive values of the AUDIT-KR were evaluated.

Results: The meanz+standard deviation AUDIT-KR scores were 10.32+7.48 points in males and 3.23+4.42 points in
females. The area under the receiver operating characteristic curve (95% confidence interval, CI) of the AUDIT-KR
for identifying AUD was 0.884 (0.840-0.920) in males and 0.962 (0.923-0.985) in females. The optimal cut-off value
of the AUDIT-KR was 10 points for males (sensitivity, 81.90%; specificity, 81.33%; positive predictive value, 77.2%;
negative predictive value, 85.3%) and 5 points for females (sensitivity, 100.00%; specificity, 88.54%; positive predic-
tive value, 52.6%; negative predictive value, 100.0%).

Conclusion: The AUDIT-KR has high reliability and validity for identifying AUD according to DSM-5 criteria.
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INTRODUCTION

Many questionnaires have been designed for the early detection of al-
cohol use disorder (AUD), including the Alcohol Use Disorder Identifi-
cation Test (AUDIT), developed by the World Health Organization.
The AUDIT is composed of 10 questions addressing the quantity and
frequency of alcohol consumption and is particularly useful for
screening for heavy drinking and binge drinking.” In Korea, heavy
drinking and binges are common forms of alcohol abuse; thus, several
studies have been conducted to confirm the validity of the Korean-
language AUDIT for screening for AUD in Korea. In 1999, Kim et al.?
confirmed that the AUDIT is a useful screening tool for AUD in Korea.
They suggested cut-off values of 12 or more for problem drinking, 15
or more for AUD, and 26 or more for alcohol dependence.

However, because questions 2 and 3 defined one standard drink as
14 g of pure alcohol, AUDIT was difficult to apply in Korea. In Korea, a
variety of alcoholic beverages are consumed, and the serving size
changes depending on the type of alcohol. In 2014, Kim et al.” devel-
oped the AUDIT-Korean revised version (AUDIT-KR), which overcame
these problems. According to this study, the appropriate cut-off value
for AUD was 10 for males and 8 for females.

The Diagnostic and Statistical Manual of Mental Disorders, fifth edi-
tion (DSM-5) was created by the American Psychiatric Association® and
revised in 2013 (Appendix 1). In the DSM, fourth edition (DSM-IV), AUD
was divided into alcohol abuse and alcohol dependence. However, in
the DSM-5, these categories were integrated into AUD, and the severity
of AUD was classified into three levels: mild, moderate, and severe.” Ad-
ditionally, the DSM-IV criterion regarding legal problems was eliminat-
ed, and a criterion about craving alcohol was added. The DSM-5 defini-
tion of AUD is composed of 11 criteria. Satisfying two or three criteria
within the past 12 months is defined as mild AUD, satisfying four or five
as moderate AUD, and satisfying more than six as severe AUD.

The objective of this study was to verify the validity of the AUDIT-KR
for screening for AUD according the DSM-5 criteria and to determine

appropriate cut-off values.

METHODS

1. Subjects

This study was conducted among patients who visited the health pro-
motion center of Chungnam National University Hospital for a com-
prehensive medical examination from December 2014 to May 2015.
Initial interviews included 500 participants who agreed to complete a
demographic questionnaire and the AUDIT-KR. Fifty-seven respon-
dents who did not fully complete the questionnaires were excluded.
The AUD group consisted of 141 subjects (male, 120; female, 21), while
the non-AUD group consisted of 302 subjects (male, 146; female, 156),
with groups being formed based on the results of the interview and
DSM-5 criteria. This study was approved by the institutional review
board of Chungnam National University Hospital. The study protocol
followed the Declaration of Helsinki and included written consent by
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the participants.

2. Diagnosis and Data Collection

Subjects completed the demographic questionnaire and AUDIT-KR
without assistance. The version of the AUDIT-KR created by Kim et al.”
in 2014 was used (Appendix 2). Demographic data, such as age, smok-
ing history, educational level, marital status, employment, and reli-
gion, were also collected.

Subjects were interviewed, and classified into AUD or non-AUD
groups according to DSM-5 criteria. Subjects who met two or more
criteria were diagnosed with AUD and classified into the AUD group.
Subjects who met fewer than two criteria were classified into the non-

AUD group.

3. Data Analysis

A chi-square test was used to compare categorical demographic vari-
ables (smoking history, educational level, marital status, and employ-
ment) between the AUD and non-AUD groups. Between-group com-
parisons of continuous variables (age and AUDIT-KR score) were per-
formed using the Student t-test. The receiver operating characteristic
(ROC) curve and area under the ROC curve (AUROC) of the AUDIT-
KR scores were obtained to determine the ability of the AUDIT-KR to
identify AUD in male and female subjects. The sensitivity, specificity,
positive predictive value, and negative predictive value of each cut-off
value were calculated. The most appropriate cut-off value was deter-
mined by the highest Youden index, which is the sum of sensitivity
and specificity. Data analysis was performed with IBM SPSS ver. 21.0
(IBM Co., Armonk, NY, USA) and MedCalc Statistical Software ver. 15.6
(MedcCalc Software, Mariakerke, Belgium). P-values less than 0.05 were

considered significant.

RESULTS

1. Demographic Characteristics and Alcohol Use Disorder
Identification Test-Korean Revised Version Scores of the
Subjects

Of the 443 respondents, 266 were male and 177 were female. The mean

age of the male and female differed significantly (51.84+11.14 years and

48.84+10.11 years, respectively; P-value=0.004) (Table 1). There were a

significantly higher proportion of current smokers in males than in the

females (34.1% vs. 5.3%, P-value <0.001). There were also significant dif-
ferences between males and females with regard to educational level,
employment, and religion. However, there were no significant differ-
ences in marital status between males and females. The average AU-
DIT-KR score was significantly higher in the males than in the females
(10.32+7.48 points vs. 3.23+4.42 points, P-value <0.001).

2. Validity of the Alcohol Use Disorder Identification Test-
Korean Revised Version and Optimal Cut-Off Values for
Alcohol Use Disorder Screening

The AUROC (95% confidence interval, CI) of the AUDIT-KR with re-
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gard to screening for AUD was 0.884 (0.840-0.920) for male subjects
and 0.962 (0.923-0.985) for female subjects (Figure 1). An appropriate
cut-off value for AUD screening in males was 10 points. At this value,

Table 1. General characteristics and mean AUDIT-KR scores of subjects

Characteristic Male (n=266) Female (n=177) P-value
Age () 51.84+11.14 48.84+10.11 0.004*
Smoking <0.001*
Smokers 89 (34.1) 9 (5.3
Nonsmokers 129 (49.4) 159 (93.5)
Ex-smokers 43 (16.9) 2(1.2)
Education level <0.001%
Elementary school 1143 15(8.6)
Middle school 19 (7.3) 13(7.5)
High school 76 (29.3) 80 (46)
>University/college 153 (59.1) 66 (37.9)
Marital status 0.17
Married 222 (84.1) 144 (81.4)
Unmarried 24 (9.1) 21 (11.9)
Divorced 93.4) 423
Remarried 4(1.5) 0(0)
Bereavement 5(1.9) 8 (4.5)
Employment <0.001"
Employed 228 (87) 98 (68.5)
Unemployed 8 (3.1) 37 (25.9)
Retired 26 (9.9 8 (5.6)
Religion 0.0071
Catholic 20 (8.8) 25 (15.8)
Christian 49 (21.5) 37 (23.4)
Buddhism 75 (32.9) 61 (38.6)
No religion/other religion 84 (36.8) 35 (22.2)
AUDIT-KR 10.32+7.48 3.23+4.42 <0.001*
Values are presented as mean=standard deviation or number (%).
AUDIT-KR, Alcohol Use Disorder Identification Test-Korean revised version.
*By independent samples t-test. By chi-square test.
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the Youden index was 0.6323; the sensitivity and specificity of the AU-
DIT-KR were 81.90% and 81.33%, respectively; and the positive and
negative predictive values were 77.2% and 85.3%, respectively. An ap-
propriate cut-off value for AUD screening in females was 5 points. At
this value, the Youden index was 0.8854; the sensitivity and specificity
of the AUDIT-KR were 100.0% and 88.54%, respectively; and the posi-
tive and negative predictive values were 52.6% and 100.0%, respective-
ly (Table 2).

DISCUSSION

The recently revised DSM-5 integrated the categories of alcohol abuse
and alcohol dependence into AUD, and patients fulfilling two or more
DSM-5 criteria meet the diagnostic criteria for AUD. The severity of
AUD was classified into three levels: fulfillment of two or three criteria
defines mild AUD, fulfillment of four or five defines moderate AUD,
and fulfillment of six or more defines severe AUD. Because of this
change in AUD diagnostic criteria, it is necessary to confirm the validi-
ty of existing questionnaires in screening for the presence of AUD in a
Korean population. Until now, the AUDIT-KR has been a valuable tool
for AUD screening in Korea. This study examined the differences in
AUDIT-KR scores between AUD and non-AUD groups and the validity
of the AUDIT-KR according to DSM-5 criteria.

In this study, an appropriate cut-off value when using the AUDIT-KR
for AUD screening was 10 points for males and 5 points for females.
The cut-off values suggested in the present study were higher than
those suggested by Kim et al.? in 2014: 3 points for all at-risk people.
Compared with previous studies, the cut-off value for AUD was the
same in males (10 points) and lower in females (8 points).® This dis-
crepancy may have resulted from the changes in the diagnostic criteria
for AUD in the DSM-5 compared with the DSM-IV. We used the DSM-
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Figure 1. Receiver operating characteristic curves of AUDIT-KR for identifying alcohol use disorders according to the Diagnostic and Statistical Manual of Mental Disorders,
fifth edition criteria. (A) Male: AUROC (95% Cl)=0.884 (0.840-0.920). (B) Female: AUROC (95% CI)=0.962 (0.923-0.985). AUDIT-KR, Alcohol Use Disorders Identification
Test-Korean revised version; AUROC, area under the receiver operating characteristic curve; Cl, confidence interval.
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Table 2. Cut-off points and performance of Alcohol Use Disorder Identification Test-Korean revised version for identifying alcohol use disorder according to Diagnostic and

Statistical Manual of Mental Disorders, fifth edition criteria

Cut-off points Sensitivity (%) Specificity (%)

Positive predictive value (%)

Negative predictive value (%) Youden index

Males
>8 106/120 (87.93) 107/146 (73.33) 106/145 (71.8) 107/121 (88.7) 0.6126
>9* 98/120 (81.90) 119/146 (81.33) 98/125 (77.2) 119/141 (85.3) 0.6323
>10 92/120 (76.72) 122/146 (83.33) 92/116 (78.1) 122/150 (82.2) 0.6005
Females
>3 21/21 (100.0) 127/156 (81.29) 21/50 (42.00) 127/127 (100.0) 0.8129
>4* 21/21 (100.0) 138/156 (88.54) 21/39 (52.6) 138/138 (100.0) 0.8854
>5 20/12 (95.00) 139/156 (89.17) 20/37 (52.8) 139/140 (99.3) 0.8417

*Optimal cutoff point.

5 diagnostic criteria for classifying the AUD and non-AUD groups.
There were two major changes in the diagnostic criteria from the
DSM-IV to the DSM-5. First, the diagnoses of alcohol abuse and alco-
hol dependence were integrated into the diagnosis of AUD. Second,
the DSM-1V criterion about legal problems was eliminated, and a cri-
terion about alcohol craving was added."® Because of these changes,
the DSM-5 regrouped AUD patients and also potentially changed opti-
mal cut-off values for screening questionnaires.

Some reports have suggested regrouping AUD patients according
the new diagnostic criteria. The study conducted by Mewton et al.”
suggested that only 50% of patients diagnosed with AUD under the
DSM-1V were diagnosed with this condition under the DSM-5 and that
40% of AUD patients were newly diagnosed according to DSM-5 crite-
ria. Although the degrees of discrepancy differed, other articles also
found that some AUD patients were newly diagnosed under DSM-5
criteria.*'» Therefore, we hypothesized that AUD patients would be re-
grouped under the DSM-5, and that the optimal cut-off values would
also be redefined. However, because our study did not include the cri-
terion regarding legal problems, a direct comparison between DSM-IV
and DSM-5 could not be performed. Further research is needed to ex-
amine the diagnostic concordance between DSM-IV and DSM-5 in
Korea.

In the present study, the AUROC (95% CI) of the AUDIT-KR in
screening for AUD was 0.884 (0.840-0.920) for males and 0.962
(0.923-0.985) for females. An AUROC value of 1 signifies a perfect di-
agnostic tool; a value lower than 0.5 reflects the inappropriateness of a
diagnostic tool. Thus, the closer the AUROC value is to 1, the better it is
as a diagnostic tool."” The AUROC results in our study suggested that
the AUDIT-KR was an appropriate diagnostic tool for screening for
AUD according to DSM-5 criteria. A previous article from the United
Kingdom reported that the AUDIT was useful for AUD screening in
both genders, ranging in age from 18 to 35 years according to DSM-5
criteria (males: AUROC, 0.70; 95% CI, 0.60 to 0.78; females: AUROC,
0.73; 95% CI, 0.67 to 0.78).)> The AUROC results in that article were
lower than the results found by our study. This discrepancy was most
likely due to the ages of subjects. In Korea, Kim et al.”’ conducted a
study to verify the validity of the AUDIT-KR for AUD screening accord-
ing to DSM-IV criteria. This study suggested that the AUDIT-KR was
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useful for AUD screening, with AUROC results of 0.946 (95% CI, 0.918
t0 0.975) for male subjects and 0.898 (95% CI, 0.857 to 0.939) for female
subjects. Among male subjects, the AUROC in the current study
(0.884) was lower than that found by Kim et al.¥ and among female
subjects, the AUROC in the present study (0.962), was higher than that
in the previous one. Thus, the AUDIT-KR was more effective in males
under DSM-1V criteria, but it is now more effective in females under
DSM-5 criteria.

To our knowledge, this is the first study to confirm the validity of the
AUDIT-KR for AUD screening according to DSM-5 criteria. The AU-
DIT-KR remains an effective tool for AUD screening, especially with
regard to the changes made to the AUDIT to reflect the Korean culture
of alcohol consumption.

There are several limitations concerning the generalization of the
results obtained in the current study. First, because this was a screen-
ing accuracy test, we could not identify the prevalence of AUD accord-
ing to DSM-5 diagnostic criteria. Second, the subjects in the present
study were limited to patients from only one hospital, and selection
bias might have affected our results. To address this issue, a similar
study of the Korean general population is needed. Finally, the number
of female subjects in AUD group was small. The AUROC of females
could be affected by this limitation and might be artificially elevated
when compared to the actual value.

Despite these limitations, it is meaningful that this is the first study
to confirm the validity of the AUDIT-KR, as well as suggesting optimal
cut-off values according to DSM-5 criteria. Furthermore, the current
study suggests cut-off values for each gender, providing an effective

tool for AUD screening in clinics.
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Appendix 1. Alcohol use disorder criteria of the Diagnostic and Statistical Manual of Mental Disorders, fifth edition
Within a 12-month period:

Alcohol is often taken in larger amounts or over a longer period than was intended. Specify current severity:

There is a persistent desire or unsuccessful efforts to cut down or control alcohol use. Mild: the presence of 2 to 3 symptoms

A great deal of time is spent in activities necessary to obtain alcohol, use alcohol, or recover from its effects,  Mderate: the presence of 410 5 symptoms
. ! Severe: the presence of 6 or more symptoms

Craving, or a strong desire or urge to use alcohol.

Recurrent alcohol use resulting in a failure to fulfill major role obligations at work, school, or home.

Continued alcohol use despite having persistent or recurrent social or interpersonal problems caused or
exacerbated by the effects of alcohol.
Important social, occupational, or recreational activities are given up or reduced because of alcohol use.
Recurrent alcohol use in situations in which it is physically hazardous.
9 Alcohol use is continued despite knowledge of having a persistent or recurrent physical or psychological
problem that is likely to have been caused or exacerbated by alcohol.
10 Tolerance, as defined by either of the following:
a) A need for markedly increased amounts of alcohol to achieve intoxication or desired effect.
b) A markedly diminished effect with continued use of the same amount of alcohol.
11 Withdrawal, as manifested by either of the following:
a) The characteristic withdrawal syndrome for alcohol.

b) Alcohol (or a closely related substance, such as a benzodiazepine) is taken to relieve or avoid withdrawal
symptoms.
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Appendix 2. Alcohol Use Disorders Identification Test-Korean revised version®
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