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Background: This study aimed to develop a simple tool for identifying alcohol use disorders in female Korean 
drinkers from previous questionnaires.
Methods: This research was conducted on 400 women who consumed at least one alcoholic drink during the past 
month and visited the health promotion center at Chungnam National University Hospital between June 2013 to 
May 2014. Drinking habits and alcohol use disorders were assessed by structured interviews using the Diagnostic 
and Statistical Manual of Mental Disorders, 5th Edition diagnostic criteria. The subjects were also asked to answer 
the Alcohol Use Disorders Identification Test (AUDIT), AUDIT-Consumption, CAGE (Cut down, Annoyed, Guilty, 
Eye-opener), TWEAK (Tolerance, Worried, Eye-opener, Amnesia, Kut down), TACE (Tolerance, Annoyed, Cut down, 
Eye-opener), and NET (Normal drinker, Eye-opener, Tolerance) questionnaires. The area under receiver operating 
characteristic (AUROC) of each question of the questionnaires on alcohol use disorders was assessed. After com-
bining two questions with the largest AUROC, it was compared to other previous questionnaires.
Results: Among the 400 subjects, 58 (14.5%) were identified as having an alcohol use disorder. Two questions with 
the largest AUROC were question no. 7 in AUDIT, “How often during the last year have you had a feeling of guilt or 
remorse after drinking?” and question no. 5 in AUDIT, “How often during the past year have you failed to do what 
was normally expected from you because of drinking?” with an AUROC (95% confidence interval [CI]) of 0.886 
(0.850–0.915) and 0.862 (0.824–0.894), respectively. The AUROC (95% CI) of the combination of the two questions 
was 0.958 (0.934–0.976) with no significant difference as compared to the existing AUDIT with the largest AUROC.
Conclusion: The above results suggest that the simple tool consisting of questions no. 5 and no. 7 in AUDIT is use-
ful in identifying alcohol use disorders in Korean female drinkers.
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INTRODUCTION

In recent decades, alcohol consumption has increased in Kore-
an women due to several factors, including changes in social 
perception and norms associated with drinking, improved ed-
ucation levels, and increased participation in the workforce. 
According to alcohol consumption/ingestion-related statistics 
gathered by the Korea Food & Drug Administration in 2012,1) 
the percentage of women who were at high risk of drinking 
more than 5 glasses of soju in one drinking session once a week 
increased from 14.3% in 2011 to 18.1% in 2012, and that of those 
who drank more often than twice a week increased from 7.7% 
in 2011 to 11.1% in 2012. According to the 2012 National Health 
and Nutrition Examination Survey carried out by the Depart-
ment of Health and Human Services,2) the percentage of high-
risk drinking in females was 6%, the weekly percentage of ex-
cessive drinking of more than 5 glasses in one drinking session 
more often than once a week for the past year was 14.6%, and 
the percentage of problem drinking was 12.9%.
  Several studies of problem drinking report that a systematic 
approach to alcohol abuse disorders can reduce alcohol abuse 
in patients.3-5) Since primary care doctors often encounter pa-
tients who have problems with alcohol, they should be able to 
use effective screening methods to discover problem drinkers.
  Screening of problem drinking often involves use of the Cut 
down, Annoyed, Guilty, Eye-opener (CAGE) and Alcohol Use 
Disorders Identification Test (AUDIT). The AUDIT is known to 
be effective in screening all at-risk drinking, problem drinking, 
and alcohol use disorders,6) but it is somewhat difficult to carry 
out in the primary care setting due to its relatively long admin-
istration time. CAGE questionnaires consist of 4 questions, tak-
ing less time to administer, which is appropriate for outpatients 
in primary care.7) However, there are studies prove that Toler-
ance, Annoyed, Cut down, Eye-opener (TACE) or Tolerance, 
Worried, Eye-openers, Amnesia, Kut down(TWEAK) is more 
useful than CAGE for obstetric patients.8,9) TACE and TWEAK 
are suggested as the most effective tools to detect pregnant 
problem drinkers;10) they are easy to score and apply and are 
more sensitive at assessing at-risk drinking in pregnant wom-
en.11)

  AUDIT is a screening tool that is often used in primary care, 
but is problematic as it is complex and takes much time to screen 
patients.12,13) Consequently, interest in developing a simpler, 
shorter and more effective screening tool is increasing. Accord-
ingly, there were several attempts to make a questionnaire that 
consisted of 1 or 2 questions.14,15) However, they lost currency 
as further research did not progress in the clinical setting.
  Both globally and in Korea the prevalence of women’s alco-
hol use disorders is increasing, and drinking seems to have a 
greater impact on households and communities when it oc-
curs in women, making it especially important to screen and 

manage female drinkers. However, most studies are conducted 
on male drinkers or pregnant women who drink, leading to 
large numbers of undetected female alcohol users. Thus, this 
study aimed to find a useful and easy tool for screening female 
problem drinkers through the recombination of existing ques-
tionnaires.

METHODS

1. Subjects
This study was conducted on 2,840 women who visited the 
health promotion center at Chungnam National University 
Hospital between June 2013 and May 2014. The participants 
were 400 women who had drunk alcohol within the past month 
and had agreed to participate in the study.

2. Methods
1) Diagnostic interview

Through diagnostic interviews with a family doctor, the status 
of at-risk drinking and alcohol use disorders was assessed. First, 
to assess the status of heavy drinking and excessive drinking, 
subjects’ drinking quantity per time, the number of drinking 
sessions per week, and the largest drinking quantity were in-
vestigated. At this time, according to the criteria of the National 
Institute on Alcohol Abuse and Alcoholism (NIAAA),16) pure 
alcohol of 14 g was calculated as a standard drinking unit, and 
90 mL of 20% soju (1/4 bottle), a small bottle of beer, 1 bowl of 
rice wine or 1 glass of wine were converted to the standard drink 
unit of 14 g.
  According to the NIAAA criteria for female drinking, a largest 
drinking quantity exceeding 3 standard drink units at one time 
was defined as binge drinking, and drinking over 7 standard 
drink units per week was defined as heavy drinking. A case that 
came under heavy drinking or binge drinking was defined as 
at-risk drinking. Presence of alcohol use disorder was assessed 
by using a method of ’structured interviews’ according to the 
diagnostic criteria of the Diagnostic and Statistical Manual of 
Mental Disorders, 5th edition (DSM-5).17)

2) Survey

The subjects were asked to respond to 10 questions in AUDIT, 
4 in CAGE, 5 in TWEAK, 4 in TACE, and 3 in Normal drinker, 
Eye-opener, Tolerance (NET). In addition, socio-demographic 
characteristics including age, educational background, religious 
status, marriage status, smoking status, and age of first drinking 
were surveyed.

3) Research tools

(1) Alcohol Use Disorders Identification Test

AUDIT is a 10-question questionnaire developed by the World 
Health Organization in 1989, with a value of 4 points for each 
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question for a total of 40 points.6)

  “How often do you have a drink containing alcohol?” (ques-
tion no. 1), “How many drinks containing alcohol do you have 
on a typical day when you are drinking?” (no. 2), “How often do 
you have six or more drinks on one occasion?” (no. 3), “How 
often during the last year have you found that you were not 
able to stop drinking once you had started?” (no. 4), “How of-
ten during the last year have you failed to do what was normal-
ly expected from you because of drinking?” (no. 5), “How often 
during the last year have you needed a first drink in the morn-
ing to get yourself going after a heavy drinking session?” (no. 6), 
“How often during the last year have you had a feeling of guilt 
or remorse after drinking?” (no. 7), “How often during the last 
year have you been unable to remember what happened the 
night before because of your drinking?” (no. 8), “Have you or 
someone else been injured because of your drinking?” (no. 9), 
and “Has a relative, friend, doctor, or other health care worker 
been concerned about your drinking or suggested you cut down?” 
(no. 10).
  This study used AUDIT-Korean revised, which modified the 
quantity of the ‘standard drink unit’ in the questionnaire accor
ding to the guidelines proposed by the NIAAA in 2007.18,19)

(2) Alcohol Use Disorders Identification Test-Consumption
Alcohol Use Disorders Identification Test-Consumption (AU-
DIT-C)20,21) is calculated by adding up the scores of responses 
to questions 1 through 3, asking “the number of times of drink-
ing,” “drinking quantity in ordinary times,” and “frequency of 
binge drinking,” of the 10 questions of the AUDIT, and the max-
imum score is 12 points.

(3) Cut down, Annoyed, Guilty, Eye-opener
CAGE is a questionnaire developed in 1970, consisting of 4 ques-
tions, “Have you ever felt the need to cut down on your drink-
ing?” (cut-down), “Have you ever felt annoyed by criticism of 
your drinking?” (annoyed), “Have you ever felt guilty about 
your drinking?” (guilty), and “Have you ever felt the need to 
drink a morning eye-opener?” (eye-opener).7)

(4) Tolerance, Annoyed, Cut down, Eye-opener
TACE consists of 4 questions, designed by Sokol et al.8) to assess 
at-risk drinking in pregnant women. It is a questionnaire that 
substituted the question about guilt in CAGE with a question 
about tolerance: “How many drinks does it take to feel the first 
effect?” This consists of 4 questions about tolerance, annoy-
ance, cut down and eye-opener and judges over 2 points to be 
at-risk drinking.

(5) Tolerance, Worried, Eye-opener, Amnesia, Kut down
TWEAK consists of 5 questions, developed by Russell et al.11) to 
screen at-risk drinking during pregnancy. It consists of 5 ques-

tions: “How many drinks does it take to feel the first effect?” 
(tolerance), “Have close friends worried or complained about 
your drinking in the past year?” (worried), “Do you sometimes 
take a drink in the morning when you first get up?” (eye-open-
ers), “Has a friend or family member ever told you about things 
you said or did while you were drinking that you could not re-
member?” (amnesia), and “Do you sometimes feel the need to 
cut down on tour drinking?” (cut-down), and it is considered 
very likely to be problem drinking if one has 3 points or higher.

(6) Normal drinker, Eye-opener, Tolerance
NET is a questionnaire developed by Bottoms et al.22) It consists 
of 3 questions which measure heavy drinking in women in their 
childbearing years. This questionnaire asks whether one thinks 
oneself to be a normal drinker, whether one has ever had a mor
ning drink (eye-opener), and how many glasses one needs to 
feel intoxicated (tolerance: positive if over 3 glasses).

3. Data Processing
Area under receiver operating characteristic (AUROC) curve 
was calculated by the receiver operating characteristic (ROC) 
curves on the screening of alcohol use disorders for each ques-
tion of the screening tools. The difference between areas for 
each question were compared using the comparison of inde-
pendent ROC curves. For statistical analyses, IBM SPSS Win 
ver. 20.0 (IBM Co., Armonk, NY, USA) and Medcalc Statistical 
Software ver. 12.7 (MedC Software, Mariakerke, Belgium) were 
used, and the level of statistical significance was set to P-value 
below 0.05.

RESULTS

1. �General Characteristics and Alcohol-Related 
Characteristics of Research Subjects

The mean age of subjects±standard deviation (SD) was 42.2± 
12.8 years old, 234 of them had a religion (58.5%), 330 were liv-
ing with their guardians (82.5%), 7 were smokers (1.8%), 9 were 
elementary school graduates (2.3%), 38 were middle school 
graduates (9.5%), 122 were high school graduates (30.5%), and 
211 were college graduates (52.8%). The mean age of starting 
drinking was 22.5±6.3 years old; the mean frequency of drink-
ing per week was 0.5 ±0.7 times; the mean quantity per time 
was 1.6±1.6 drinks; the largest drinking quantity per time was 
2.4 ±1.2 drinks. The mean score ±SD of each tool was as fol-
lows: 3.9 ±4.7 in AUDIT; 0.4 ±0.8 in CAGE; 0.4 ±0.9 in TACE; 
0.9 ±1.4 in TWEAK; and 0.2 ±0.5 in NET. Thirty-five persons 
were heavy drinkers who drank more than 7 glasses per week 
(8.8%); 144 were excessive drinkers who drank more than 3 gla
sses per time (36.0%), 144 were at-risk drinkers (36.00%), and 
58 were drinkers with alcohol use disorders (14.5%) (Table 1).
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2. �Area under Receiver Operating Characteristic of Each 
Question about Screening of Alcohol Use Disorder

AUROCs of the 10 questions in AUDIT, 4 in CAGE, 5 in TWEAK, 
4 in TACE, and 3 in NET were compared. Of all the questions, 
10 questions with the highest AUROC (95% confidence interval 
[CI]) included question no. 7 in AUDIT with 0.886 (0.850–0.915), 
followed by question no. 5 in AUDIT with 0.862 (0.824–0.894), 
questions about guilt with 0.859 (0.821–0.891), question no. 2 
in AUDIT with 0.832 (0.792–0.867), question no. 3 in AUDIT 
with 0.829 (0.789–0.865), question no. 4 in AUDIT with 0.817 
(0.741–0.893), question no. 1 in AUDIT with 0.809 (0.759–0.859), 
question no. 8 in AUDIT with 0.790 (0.716–0.871), question 
about cut-down with 0.762 (0.683–0.841), and questions about 
tolerance with 0.734 (0.659–0.809) (Table 2).
  The existing AUDIT included a total of 7 questions. The ques-
tion about guilt in CAGE, the question about cut-down in CAGE 
and TACE, and the question about tolerance in TWEAK and 
TACE had a high AUROC as well.

3. �Comparison between AUROC of Existing Diagnostic 
Tools for Screening of Alcohol Use Disorders and AUROC 
of New Simple Combination of Questions

AUROCs of each screening (95% CI) were in the following or-
der 0.941 (0.914–0.962) in AUDIT; 0.887 (0.852–0.917) in AU-
DIT-C; 0.883 (0.848–0.913) in CAGE; 0.871 (0.834–0.902) in TW
EAK; 0.807 (0.765–0.844) in TACE; and 0.718 (0.671–0.761) in 
NET. AUROC of AUDIT was the broadest, with greater statisti-
cal significance than that of AUDIT-C (P <0.001), and there 
were significant differences from CAGE (P =0.014), TWEAK 
(P<0.01), TACE (P<0.001), and NET (P<0.001). There was no 
difference in AUROC of AUDIT-C as compared to those of CAGE 
(P=0.88) and TWEAK (P=0.47), while it was significantly great-
er than those of TACE (P =0.012) and NET (P <0.001). There 
was no difference between that of CAGE and that of TWEAK 

Table 1. Demographic characteristics of participants

Characteristic Value

Age (y) 42.2±12.8
Age of alcohol contact 22.5±6.3
Religion
   Yes
   No

234 (58.5)
166 (41.5)

Living state
   Housemate
   Alone

330 (82.5)
70 (17.5)

Smoking
   Non-smokers
   Ex-smokers
   Current-smokers

374 (93.5)
19 (4.8)
7 (1.8)

Education level
   Elementary school
   Middle school
   High school
   University/college
   > University/college

9 (2.3)
38 (9.5)

122 (30.5)
211 (52.8)

20 (5.0)
Frequency of drinking per week 0.5±0.7
Usual drinking amounts on an occasion (drink)* 1.6±1.6
Maximal drinks on an occasion (drink) 2.4±1.2
Score of screening questionnaires
   AUDIT
   AUDIT-Consumption
   Cut down, Annoyed, Guilty, Eye-opener
   Tolerance, Annoyed, Cut down, Eye-opener
   Tolerance, Worried, Eye-opener, Amnesia, Kut down
   Normal drinker, Eye-opener, Tolerance

3.9±4.7
2.7±2.4
0.4±0.8
0.4±0.9
0.9±1.4
0.2±0.5

At-risk drinking†

   Heavy drinking
   Binge drinking

144 (36.0)
35 (8.8)

144 (36.0)
Alcohol use disorder 58 (14.5)

Values are presented as mean± standard deviation or number (%).
AUDIT, Alcohol Use Disorders Identification Test.
*One standard drink unit was considered to be 14 g of alcohol. †Consumption of more 
than 3 drinks on an occasion or 7 in 1 week.

Table 2. AUROC of ten items with the largest AUROC in identifying alcohol use disorder

Variable AUROC 95% confidence interval

AUDIT-7 0.886 0.850–0.915
AUDIT-5 0.862 0.824–0.894
Guilty from CAGE 0.859 0.821–0.891
AUDIT-2 0.832 0.792–0.867
AUDIT-3 0.829 0.789–0.865
AUDIT-4 0.817 0.741–0.893
AUDIT-1 0.809 0.759–0.859
AUDIT-8 0.793 0.716–0.871
Cut down from CAGE, TACE 0.762 0.683–0.841
Tolerance from TACE, TWEAK 0.734 0.659–0.809

AUROC, area under receiver operating characteristic; AUDIT, Alcohol Use Disorders 
Identification Test; CAGE, Cut down, Annoyed, Guilty, Eye-opener; TACE, Tolerance, 
Annoyed, Cut down, Eye-opener; TWEAK, Tolerance, Worried, Eye-opener, Amnesia, 
Kut down.

Figure 1. Comparison of receiver operating characteristic curves of the combination 
(AUDIT-5 and AUDIT-7) with the AUDIT in identifying alcohol use disorder. There was 
no significant difference in AUROC (P = 0.18). AUROC, area under receiver operating 
characteristic; AUDIT, Alcohol Use Disorders Identification Test.
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(P=0.62), and there were significant differences from those of 
TACE (P=0.002) and NET (P<0.001). That of TWEAK was great-
er than those of TACE (P=0.013) and NET (P<0.001), and there 
was a significant difference between that of TACE and that of 
NET (P<0.001).
  Of the 10 questions discussed above, two questions with the 
greatest AUROC, that is, question no. 7 in AUDIT, “Have you 
ever regretted after drinking?” and question no. 5 in AUDIT, 
“Have you ever been affected negatively by drinking in your 
daily life for the past year?” were chosen. AUROC of the combi-
nation of the two questions (95% CI) was 0.958 (0.934–0.976), 
and there was no significant difference between that of AUDIT: 
0.941 (0.914–0.962), and the greatest AUROC of the existing al-
cohol use disorder screening tools (Figure 1). In contrast, AU-
ROC of the combination of the two questions was significantly 
broader than those of AUDIT-C (P=0.0003), CAGE (P=0.0028), 
TWEAK (P=0.0004), TACE (P<0.001), and NET (P<0.001) (Ta-
ble 3).

DISCUSSION

It has been reported that alcohol is more harmful to women’s 
health than men,23) and women often hide their drinking hab-
its due to negative public perception, making detection and 
early treatment of alcohol abuse in females challenging.24,25) 
Also it has been reported that women often fail to ask their pri-
mary care doctor questions about drinking due to a lack of 
awareness of problem drinking or the consultation hour.26) This 
study created a new questionnaire through a recombination of 
existing questionnaires and the combination showed signifi-
cance equal to the existing screening tools.
  Among the existing screening tools, AUDIT was found to 
have the greatest AUROC 0.941 (0.914–0.962). And AUROC of 
the our newly drawn simple combination of questions no. 7 
and no. 5 in AUDIT was 0.958 (0.934–0.976), noted that it would 
be a tool for problem drinking screening comparable to AUDIT.  
Previous studies to screen problem drinking in a short period 
of time at outpatients clinic have been performed, and new at-
tempts have been continuously made to screen for drinking 

problems with one or two questions. Studies have been con-
ducted using various methods for screening, including: using 
only question no. 3 of the AUDIT about the frequency of binge 
drinking;20,27,28) the QF method,14) which assesses the status of 
at-risk drinking based on alcohol intake calculated through 
drinking quantity and frequency; a method regarding the last 
time of binge drinking15) that screens problem drinking by ask-
ing the questions, “When was the last time you drank more 
than X units of alcohol?” (in general, 5 units for men and 4 
units for women) and, “When was the last time that you drank 
that much within 3 months”; and a method asking the ques-
tion,29) “What was the largest quantity you drank within the 
past 3 months?” There was an attempt to screen problem drink-
ing only using question no. 3 in AUDIT for men in a study car-
ried out in the US, and AUROCs of the entire questions and 
question no. 3 in AUDIT were respectively 0.81 and 0.795.20) In 
a study on women,27) AUROCs of AUDIT and Question no. 3 
only on the screening of alcohol use disorders were respective-
ly 0.80 and 0.76. In a study on visitors to the emergenct room, 
questions about alcohol intake (quantity-frequency method) 
calculated with the last time, quantity and frequency of exces-
sive drinking, AUROCs on alcohol use disorders were respec-
tively 0.70 and 0.76, which suggests that the QF method might 
be useful for primary screening.14) In Korea, Nam et al.29) pub-
lished a problem drinking screening tool with a single question 
about binge drinking. AUROCs of the largest quantity within 3 
months (4 units for men and 3 units for women based on the 
standard drink unit), the frequency of binge drinking within 3 
months, and the number of times of intoxication per week 
were respectively 0.937, 0.906, and 0.768 in men and 0.970, 
0.915, and 0.764 in women. In addition, it was noted that the 
question about the largest quantity within 3 months accounted 
for the largest area in both sexes regarding alcohol use disor-
ders. These results support the assertion that reinforced prob-
lem drinking screening tools using simple questions are as 
good as the existing tools.
  The details of the two questions asked were questions about 
“negative impacts on daily life” and “regret about drinking,” 
unlike the quantity of heavy drinking or excessive drinking to 

Table 3. Comparison of AUROC of screening questionnaires

Variable AUROC (95% confidence interval) AUDIT-C CAGE TWEAK TACE NET Combination

AUDIT 0.941* (0.914–0.969) P < 0.001 P = 0.014 P < 0.01 P < 0.001 P < 0.001 P = 0.18
AUDIT-C 0.887 (0.852–0.917) P = 0.88 P = 0.47 P = 0.012 P < 0.001 P = 0.003
CAGE 0.883 (0.848–0.913) P = 0.62 P = 0.002 P < 0.001 P = 0.028
TWEAK 0.871 (0.834–0.902) P = 0.013 P < 0.001 P = 0.004
TACE 0.807 (0.765–0.844) P < 0.01 P < 0.001
NET 0.718 (0.671–0.761) P < 0.001
Combination 0.958 (0.934–0.976)

P-values were obtained by comparison of independent ROC curves. Combination was obtained by AUDIT-5 and AUDIT-7.
AUROC, area under receiver operating characteristic; AUDIT-C, Alcohol Use Disorders Identification Test-Consumption; CAGE, Cut down, Annoyed, Guilty, Eye-opener; TWEAK, 
Tolerance, Worried, Eye-opener, Amnesia, Kut down; TACE, Tolerance, Annoyed, Cut down, Eye-opener; NET, Normal drinker, Eye-opener, Tolerance; AUDIT, Alcohol Use Disorders 
Identification Test.
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which the existing simple questions attached importance. It is 
judged that this has been caused by changes in both women’s 
gender roles and the criteria for diagnosing alcohol use disor-
ders in South Korea. Most of the existing studies of problem 
drinking have been conducted on men. However, it is known 
that there are differences in psycho-social characteristics of 
drinking behaviors between men and women. Women tend to 
drink alone secretly and say that they experience shame, guilt, 
and decreased self-esteem due to repeated drinking. Korean 
society is still strongly influenced by a Confucian value system 
based on patriarchy and strict gender roles.30) Traditionally, in 
fact, Confucianism forbids alcohol consumption by anyone ex-
cept adult males. Of the various questions, question no. 5 in 
AUDIT, “How often during the last year have you failed to do 
what was normally expected from you because of drinking?” 
and question no. 7 in AUDIT, “How often during the last year 
have you had a feeling of guilt or remorse after drinking?” were 
included in light of the fact that a negative perception of alco-
hol consumption by women still exists in Korean society, even 
though it has become permitted due to recent social and cul-
tural changes. Also each question seems to be related to the 
items, “Important social, occupational, or recreational activi-
ties are given up or reduced due to drinking” and “Repeated 
drinking prevents one from performing important tasks at the 
workplace, school, or home” among the criteria for the diagno-
sis of alcohol use disorders. This seems to be related to the des-
ignation of more than two symptoms as alcohol use disorder 
according to the DSM-5.
  In addition, regarding the results of a review of the usefulness 
of the existing tools in this study, it was found that AUROC of 
AUDIT had significant differences from those of AUDIT-C, CAGE, 
TWEAK, TACE, and NET. There was no significant difference 
between CAGE and TWEAK, while TACE showed significant 
difference in comparison to CAGE and TWEAK. This seems to 
be the result of the same eye-opener question in addition to 
the guilty, cut down, and tolerance questions that show a rela-
tively high AUROC. The difference in each screening tool seems 
to be the result of the guilty question with a relatively high AU-
ROC.
  Globally, several comparative studies have been carried out 
concerning the usefulness of the existing screening. AUDIT-C, 
known as a typical simple screening tool, is reported to have a 
lower capacity for screening alcohol use disorders as compared 
to AUDIT. According to a study carried out on the usefulness of 
AUDIT-C in 1998,18) AUROCs of AUDIT and AUDIT-C were re-
spectively 0.81 and 0.79, which showed that the capacity of 
screening problem drinking by AUDIT-C was significantly low-
er than that of AUDIT. Also in a study carried out in the UK,31) 
the capacity of screening problem drinking by AUDIT-C was 
significantly lower than that of AUDIT for women; and CAGE, 
too, had a lower capacity for screening problem drinking than 

that of AUDIT. According to this study, AUROCs of CAGE, AU-
DIT-C, and AUDIT were respectively 0.76, 0.82, and 0.87; and it 
was found that, among the screening tools, AUDIT had a high 
diagnostic value. In a study carried out in the US,32) AUROC of 
CAGE for women was 0.77, showing a significant difference 
from 0.94, that of AUDIT. However, there was a study showing 
that AUDIT-C was a comparable screening tool to AUDIT. In a 
study of American women, AUROCs of AUDIT and AUDIT-C 
on alcohol use disorders were respectively 0.90 and 0.91, which 
demonstrates that the capacity of screening problem drinking 
by 10-question AUDIT or AUDIT-C are almost equal.25) Anoth-
er study showed no difference between AUROCs of AUDIT and 
AUDIT-C in detecting women’s alcohol use disorders, which 
were respectively 0.94 and 0.91.32) Based on the above findings, 
AUDIT would be the most appropriate as a female problem 
drinker screening tool among the existing tools.
  It was found in this study that the ratio of at-risk drinking was 
36.0%, and the ratio of alcohol use disorders according to DSM-
5 diagnostic criteria was 14.5%. It has been reported that the 
ratio of female alcohol use disorders is 19.5% in the US33) and 
6.1% in South Korea.34)

  The limitations of this study are as follows: First, the subjects 
of the study were women who visited a single hospital at a cer-
tain period of time, making it difficult to apply the results of this 
study universally to the female population. Secondly, memory 
bias may have affected the survey results, particularly in the 
items of alcohol intake and frequency. Finally, the reliability for 
the tools’ examination and re-examination method was not 
verified, indicating a need for further research in the future.
  In spite of these limitations, in reality, there is currently no 
simple alcohol use disorder screening tool for the female pop-
ulation. The results of this study are significant in that they im-
ply that a simple combination of two questions can be used for 
screening women’s alcohol use disorders in the primary care 
setting.
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