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Objective: Several tests can be used to screen for alcohol dependence (AD), a prevalent disease with a heterogeneous etiology. 
As some patients with AD have a strong familial tendency in this regard, a family history of alcohol use disorders can affect 
the outcomes of screening tests and diagnostic evaluations for AD. In this study, we evaluated associations between a family 
history of alcohol use disorders and evaluations using the Cut down, Annoyed, Guilty, Eye-opener (CAGE) test, Alcohol Use 
Disorder Identification Test (AUDIT), and Diagnostic and Statistical Manual of Mental Disorders-fourth edition (DSM-IV) diagnostic 
criteria among patients with AD.
Methods: We recruited 487 male patients with AD from eight hospitals in Korea. Patients were evaluated using the CAGE, AUDIT, 
and DSM-IV diagnostic criteria. Patients with and without family histories were compared in terms of these assessment tools.
Results: Drinking initiation, uncontrollable drinking, and problem drinking occurred earlier and CAGE “annoyed” scores were 
higher in patients with a family history. Alcohol problems before the age of 25 years, frequency of spontaneous or compulsive 
alcohol-seeking behavior, and frequencies of psychological dependence and guilt related to alcohol use were also higher.
Conclusion: Earlier drinking problems, higher scores on specific items of the CAGE, and AUDIT, and meeting more diagnostic 
criteria indicate more dependent, harmful drinking by patients with AD who have a family history of this condition. Clinicians 
should consider patients’ family history of alcohol use disorders when screening for AD to identify the correct diagnosis and 
develop appropriate treatment plans for these patients.

KEY WORDS: Alcohol use disorders; Family history; Cut down, Annoyed, Guilty, Eye-opener test; Alcohol Use Disorder 
Identification Test; Diagnostic and Statistical Manual of Mental Disorder-fourth edition.

INTRODUCTION

According to a survey on mental disorders conducted 
by the Korean Ministry of Health and Welfare, the lifetime 
prevalence of alcohol use disorders, including alcohol de-
pendence (AD) and abuse, is 13.4% among the Korean 
population, which makes it the single most prevalent men-
tal disorder. Specifically, one of five male adults (20.7%) 
has suffered from an alcohol use disorder more than 
once.1) Excessive drinking damages health and leads to 
economic losses, which have estimated at up to 15 trillion 
KRW (13.9 billion USD) per year in Korea. In this con-

text, alcohol drinking has become an important health is-
sue, and preventing and treating alcohol-related problems 
have been emerged as a vital national task.2) Early de-
tection and effective and intensive treatment of those who 
are at risk from alcohol is a more effective approach to de-
creasing the damage from this condition than is trying to 
address the problem at a later stage.3) Healthcare centers 
and educational institutions in Korea have recommended 
distributing self-report tests and screening instruments.4) 
The tools most widely used in Korea to screen and diag-
nose alcohol use disorders include the Cut down, 
Annoyed, Guilty, Eye-opener (CAGE) test,5) the Alcohol 
Use Disorder Identification Test (AUDIT),6) the Michigan 
Alcoholism Screening Test,7) and the Diagnostic 
Statistical Manual of Mental Disorder fourth edition 
(DSM-IV) diagnostic criteria for alcohol use disorders.8)

Alcohol use disorders are caused by interactions among 
genetic, social, and environmental factors. Genetic fac-
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tors, in particular, are the most important risk factors for 
AD, and these presumably account for 60% of the var-
iance, with environmental factors accounting for 40%.9) 
Patients with AD with a family history of alcohol use dis-
orders show severe physical problems and high levels of 
antisocial behavior due to their problematic use of 
alcohol.10) However, no research has been published on 
how a family history of alcohol use disorders relates to 
each item on the screening tests or to each of the diag-
nostic criteria for AD, and questions about whether pa-
tients with AD with a positive family history should be 
evaluated differently from patients without such a family 
history during the screening or diagnostic process remain 
unanswered.

The purpose of this study was to compare differences in 
data from items on the CAGE and the AUDIT and from 
the DSM-IV diagnostic criteria for AD according to fam-
ily history of alcohol use disorders and to investigate how 
a family history of alcohol use disorders is related to the 
clinical characteristics of patients with AD.

METHODS

Subjects
The sample included male patients aged 20-80 years 

who met the DSM-IV diagnostic criteria for AD accord-
ing to more than two psychiatrists at Hallym University 
Hangang Sacred Heart Hospital and seven other hospitals 
in Korea between March 2008 and January 2012. In total, 
487 patients participated in the study after listening to a 
complete description of the study and voluntarily signing 
an informed consent form. The study was approved by the 
institutional review board of Hallym University Hangang 
Sacred Heart Hospital.

The exclusion criteria were: 1) substance use disorder 
involving a substance other than alcohol, nicotine, or caf-
feine; 2) current or past history of major psychiatric dis-
orders, such as schizophrenia or mood disorders; 3) major 
medical conditions other than alcohol-related disorders; 
and 4) the presence of severe behavioral or communica-
tion problems that would make a clinical examination 
difficult.

Research Methods and Tools
We collected data on participants’ demographic charac-

teristics including age, level of education, marital status, 
occupation, and religion. Participants also responded to 
questions about their drinking history and completed the 
CAGE to examine age, problems, and other variables re-

lated to drinking and the AUDIT to investigate alcohol 
consumption, harmful drinking, and hazardous drinking.

1. Questionnaire about drinking history
This self-report 16-item questionnaire examines per-

sonal characteristics related to drinking. It includes ques-
tions about the age at which various drinking habits 
emerged and the presence of alcohol use disorders in 
first-degree relatives (parents and siblings) of patients.

2. Cut down, Annoyed, Guilty, Eye-opener (CAGE) test
This survey was developed by Ewing11) in 1984. Indivi-

duals who endorse two items may have serious alcohol-re-
lated issues and should obtain a consultation. Individuals 
who endorse more than three items should receive clinical 
treatment or be hospitalized due to severe alcoholism.

3. Alcohol Use Disorder Identification Test (AUDIT)
This tool was developed by the World Health Organiz-

ation (WHO) in 1989 and is used to identify individuals 
who may be in danger due to their drinking problems. The 
test consists of 10 questions that measure three domains: 
drinking frequency and amount, hazardous drinking, and 
harmful drinking. In 2001, WHO defined scores between 
8 and 16 as indicative of dangerous drinking that requires 
simple advice, scores between 16 and 20 as indicative of 
the need for a simple consultation and continuous ob-
servation, and scores higher than 20 as indicative of the 
need for a special consultation and assessment for prob-
lem drinking.

One Korean study using the AUDIT categorized scores 
of 12-14 points as indicative of problem drinking, includ-
ing physical and psychosocial problems; those of 15-25 
points as indicative of an alcohol use disorder; and those 
of 26 points or more as indicative of AD.12) Additionally, 
Jeon4) proposed criteria that defined problematic drinking 
as 8-11 points for males and 4-11 points for females, harm-
ful drinking as 12-25 points (15-25 points for alcohol 
abuse), and AD as scores higher than 26.

Statistical Analysis
Baseline differences in demographic characteristics, re-

sponses to CAGE and AUDIT items, and endorsement of 
diagnostic criteria between patients with a family history 
of alcohol use disorders in first-degree relatives (parents 
and siblings) and without a family history were compared 
using t-tests for continuous variables and χ2 tests for cat-
egorical variables. The data are summarized as mean± 
standard deviation (SD) after normality was evaluated us-
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Table 1. Demographic and clinical characteristics of patients with alcohol dependence (AD) with and without a family history (FH) of alcohol 

use disorders 

Characteristic
AD patients with FH

(n=141)

AD patients without FH

(n=346)
t or χ2 df p value

Age (year)

Education (year)

Marital status

  Never married

  Married

  Separated/divorced

Living with children

Employed

Smoking status

Religious affiliation

Comorbid illness 

46.08±8.38

11.18±3.28

41/111 (35.3)

38/111 (32.8)

37/111 (31.9)

69/115 (60.6)

39/115 (34.2)

 59/63 (93.7)

 40/92 (43.5)

59/110 (53.6)

48.93±8.97

11.68±3.18

76/272 (27.9)

104/272 (38.2)

92/272 (33.8)

181/271 (66.8)

101/272 (37.3)

149/169 (88.2)

103/219 (47.0)

135/260 (51.9)

3.208

1.322

2.235

1.631

0.324

1.489

0.329

0.091

480

344

2

1

1

1

1

1

0.001

0.187

0.327

0.202

0.569

0.222

0.566

0.763

Age at drinking onset (year) 17.90±5.43 19.29±5.40 2.556 479  0.001*

Age at uncontrolled drinking (year) 30.99±9.41 33.53±9.47 2.568 449  0.012*

Age at problem drinking (year) 30.31±8.87 33.74±9.23 3.418 382  0.001*

Values are presented as mean±standard deviation or number (%). 
*Corrected for confounding variable, age.
df, degree of freedom.

Table 2. CAGE scores of patients with alcohol dependence (AD) with and without a family history (FH) of alcohol use disorders

CAGE score
AD patients with FH

(n=141)

AD patients without FH

(n=346)
t or χ2 df p value

Cut down 135/141 (95.7) 331/345 (95.9) 0.010 1 0.921

Annoyed 125/141 (88.5) 277/344 (80.5) 4.659 1  0.031*

Guilty 126/141 (89.4) 308/345 (89.3) 0.001 1  0.978*

Eye opener 113/140 (80.7) 256/246 (74.0) 2.467 1 0.116

CAGE total 3.54±0.76 3.39±0.94 1.863 316.9 0.063

Values are presented as number (%) or mean±standard deviation.
Cut down, cutting down on drinking; annoyed, annoyance at others’ concern about drinking; guilty, feeling guilty about drinking; eye 
opener, using alcohol as an eye opener in the morning. 
*Corrected for confounding variable, age.
df, degree of freedom.

ing Levene’s test. Correlation coefficients were used to in-
vestigate correlations involving drinking history, includ-
ing family history, the CAGE, the AUDIT, and the diag-
nostic criteria.

As the correlation analyses revealed several associa-
tions between demographic characteristics, items on the 
CAGE and AUDIT, and diagnostic criteria, on the one 
hand, and age, on the other, a multinomial logistic re-
gression analysis for categorical variables and a univariate 
general linear model for continuous variables were used to 
correct for the confounding effects of age.

Data were analyzed using the PASW Statistics software 
(ver. 18.0; IBM Co., Armonk, NY, USA). Two-sided α
=0.05 was considered to indicate statistical significance.

RESULTS

Patient Characteristics
According to the data, 141 patients with AD had a fam-

ily history of alcohol use disorders, whereas 346 did not. 
The average age of patients with a family history was 
46.08, whereas it was 48.93 in patients with no family his-
tory (t(480)=3.208, p=0.001). Patients with a family his-
tory started drinking at a younger age (t(479)=2.556, 
p=0.001) and reported drinking dyscontrol (t(449)=2.568, 
p=0.012) and behavioral problems during a drunken state 
(t(382)=3.418, p=0.001) at earlier ages than did patients 
with no family history. However, we found no significant 
difference between the groups in terms of educational level, 
marital status, occupation, religion, or smoking (Table 1).

CAGE Items in Relation to Family History of Alcohol Use 
Disorder

We compared patients with AD with and without a fam-
ily history in terms of their responses to each item on the 
CAGE. Patients with a family history had significantly 
higher scores on “annoyed” than did patients with no fam-
ily history (t(1)=4.659, p=0.031), and the average total 
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Table 3. AUDIT scores of patients with alcohol dependence (AD) with and without a family history (FH) of alcohol use disorders

AUDIT score
AD patients with FH

  (n=141)

AD patients without FH

(n=346)
t df p value

AUDIT 1 3.36±0.86 3.31±0.84 0.652 485 0.515

AUDIT 2 3.56±0.86 3.44±0.90 1.402 483 0.162*

AUDIT 3 3.33±0.88 3.18±0.91 1.577 484 0.115

AUDIT 4 2.82±1.13 2.51±1.23 2.503 794 0.016

AUDIT 5 2.49±1.24 2.07±1.29 3.311 481 0.001

AUDIT 6

AUDIT 7

AUDIT 8

AUDIT 9

AUDIT 10

AUDIT total

2.44±1.33

2.66±1.22

2.28±1.67

2.07±1.49

3.46±1.07

28.46±7.04

2.03±1.38

2.49±1.30

1.85±1.20

1.64±1.67

3.30±1.19

25.70±7.30

3.011

1.306

3.645

2.803

1.454

4.094

485

484

482

286.7

288.8

524

0.002

0.192*

＜0.001

0.005*

0.147*

＜0.001*

AUDIT, Alcohol Use Disorder Identification Test; AUDIT 1, frequency of drinking; AUDIT 2, typical quantity; AUDIT 3, frequency of heavy drinking; 
AUDIT 4, impaired control over drinking; AUDIT 5, increased salience of drinking; AUDIT 6, morning drinking; AUDIT 7, guilt after dinking; AUDIT 
8, blackouts; AUDIT 9, alcohol-related injuries; AUDIT 10, others concerned about drinking. 
*Corrected for confounding variable, age.
df, degree of freedom.

Table 4. Endorsement of DSM-IV diagnostic criteria by patients with alcohol dependence (AD) with and without a family history (FH) of 

alcohol use disorders

DSM-IV diagnostic criteria
AD patients with FH

(n=141)

AD patients without FH

(n=346)
t or χ

2
df p value

DSM-IV 1a 107 (75.9) 202 (58.4) 13.236 1 0.001

DSM-IV 1b

DSM-IV 2a

DSM-IV 2b

DSM-IV 3

DSM-IV 4

DSM-IV 5

DSM-IV 6

DSM-IV 7

DSM-IV total

35 (24.8)

68 (48.2)

43 (30.5)

107 (75.9)

120 (85.1)

100 (70.9)

115 (81.6)

87 (61.7)

5.19±1.74

126 (36.4)

147 (42.5)

109 (31.5)

224 (64.7)

272 (78.6)

204 (59.0)

229 (66.2)

193 (55.8)

4.87±1.92

6.084

1.139

0.047

5.717

2.690

6.111

11.418

1.437

1.739

1

1

1

1

1

1

1

1

485

0.014

0.247

0.828

0.017

0.101*

0.013

0.001

0.231*

0.083

Values are presented as mean±standard deviation or number (%). 
Dignostic Statistical Manual of Mental Disorder fourth edition (DSM-IV) 1, tolerance, as defined by either of the following: a) a need for 
markedly increased amounts of alcohol to achieve intoxication or desired effect, b) markedly diminished effect with continued use of 
the same amount of alcohol; DSM-IV 2, withdrawal, as defined by either of the following: a) the characteristic withdrawal syndrome for 
alcohol (refer to DSM-IV for further details), b) alcohol is taken to relieve or avoid withdrawal symptoms; DSM-IV 3, alcohol is often taken 
in larger amounts or over a longer period than was intended; DSM-IV 4, persistent desire or unsuccessful efforts to cut down or control 
alcohol use; DSM-IV 5, a great deal of time spent in activities necessary to obtain alcohol, use alcohol or recover from its effects; DSM-IV 
6, important social, occupational, or recreational activities are given up or reduced because of alcohol use; DSM-IV 7, 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 the alcohol (e.g., continued drinking despite recognition that an ulcer was made worse by alcohol consumption); df, 
degree of freedom.
*Corrected for confounding variable, age.

CAGE scores of patients with a family history were mark-
edly higher than were those of patients with no family his-
tory (t(316.9)=1.863, p=0.063). The two patient groups 
did not significantly differ with regard to the other items 
(Table 2).

AUDIT Items in Relation to Family History of Alcohol Use 
Disorder

We compared patients with AD with and without a fam-
ily history in terms of their responses to each AUDIT item. 
In particular, the scores of patients with a family history 
were significantly higher than were those without such a 

history on AUDIT items 4 (impaired control over drink-
ing), 5 (increased salience of drinking), 6 (morning drink-
ing), 8 (blackouts), and 9 (alcohol-related injuries). The 
average total AUDIT scores of patients with a family his-
tory were higher (mean=28.46, SD=7.04) than were those 
of patients with no family history (mean=25.70, SD=7.30; 
t(524)=4.094, p＜0.001). The two groups did not differ 
significantly with respect to other items (Table 3).

DSM-IV Diagnostic Criteria in Relation to Family History 
of Alcohol Use Disorder

We compared patients with AD with and without a fam-
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ily history in terms of the DSM-IV diagnostic criteria. 
Patients with a family history were more likely than those 
without such a history to endorse items 1a (need for mark-
edly increased amounts of alcohol to achieve intoxication 
or desired effect), 1b (markedly diminished effect with 
continued use of the same amount of alcohol), 3 (frequent 
consumption of alcohol in larger amounts or over a longer 
period than was intended), 5 (a great deal of time spent en-
gaging in activities necessary to obtain alcohol, use alco-
hol, or recover from its effects), and 6 (abandonment of or 
reduction in important social, occupational, or recrea-
tional activities because of alcohol use). The groups did 
not differ significantly in terms of other items (Table 4).

DISCUSSION

The purpose of this study was to investigate associa-
tions between a family history of alcohol use disorders and 
scores on the CAGE and AUDIT and endorsement of 
DSM-IV diagnostic criteria among alcohol-dependent 
patients.

Patients with AD with a family history obtained higher 
scores on the “annoyed” item of the CAGE, leading to 
higher total CAGE scores in this group than in patients 
with no family history. This suggests that patients with a 
family history of alcohol use disorders are exposed to a 
family environment in which family members are sensi-
tive to and critical of the drinking of other family mem-
bers, resulting in annoyance about being blamed for 
drinking. Patients with AD commonly use defense mecha-
nisms involving projection, turning against others, and 
denial. These defenses are related to low levels of insight 
about drinking,13) which renders the comments made by 
family members about drinking more annoying. Some 
studies have shown that AD leads to criticism and neg-
ative feelings among family members regarding alco-
hol-related issues, yielding decreased conversation, which 
interferes with the development of non-verbal social 
skills, including the ability to express emotions and rap-
idly respond to reactions from other people.14) It has been 
reported that children raised in an environment without 
emotional support face a greater risk of abusing alcohol in 
adulthood.15) This may be interpreted as evidence support-
ing the role of alcohol use disorders in the creation of an 
overall family atmosphere and as indicative of the harmful 
impact of these disorders on normative emotional devel-
opment and problems related to alcohol use among 
children. These phenomena contribute to a vicious cycle 
in which the family history of alcoholism is perpetuated. 

Thus, it would be useful to further investigate responses to 
the “annoyed” item among patients with AD with a family 
history of alcohol use disorders.

Patients with a family history of alcohol use disorders 
obtained higher scores on AUDIT items 4, 5, and 6, which 
inquired about the symptoms of AD, on items 8 and 9, 
which addressed harmful drinking, and on the AUDIT as 
a whole. This may show that problems related to AD and 
harmful drinking are more strongly related to family his-
tory than are those related to hazardous drinking. This is 
consistent with studies concluding that a family history of 
alcohol use disorders is related to the development and 
chronicity of AD.16,17) The AUDIT is more accurate and 
effective than other screening tests in distinguishing 
harmful drinking and alcohol use disorder, with a sensi-
tivity of 51-97% and a specificity of 78-96%.18) However, 
it is difficult to use for screening in primary care setting 
because it includes 10 questions, is complex, and takes a 
long time to answer. Many studies have focused on devel-
oping shorter tests summarizing the AUDIT items in the 
service of simple and easy application. Brief versions of 
AUDIT include the AUDIT-C,19) which includes items 
1-3, and the AUDIT-PC20) with AUDIT items 1, 2, 4, 5, 
and 10. Additionally, AUDIT-3,21) with AUDIT item 3 
alone, and AUDIT-5,22) with AUDIT items 2, 3, 5, 9, and 
10, are widely used in clinical settings. However, these ab-
breviated versions of the AUDIT usually consist of ques-
tions related to hazardous alcohol use and are more useful 
in screening for less severe hazardous drinkers than for se-
vere harmful alcohol users.23) Furthermore, scores on the 
dependence subscale of the AUDIT may increase the like-
lihood of meeting criteria for a diagnosis of AD.24) When 
using a brief version of the AUDIT with patients with a 
family history of alcohol use disorders, we should not 
overlook the risk of neglecting factors related to AD and 
harmful drinking.

In this study, the DSM-IV diagnostic criteria include 
more items related to tolerance for alcohol-dependent pa-
tients with a family history, including drinking more than 
before and drinking more than expected or longer than in-
tended, compared with patients with no family history. 
Furthermore, patients with a family history devote more 
time to drinking, which leads them to give up or reduce 
important social, occupational, and recreational activities. 
It may be inferred that patients with AD with a family his-
tory are used to watching other family members drink at 
home and that this accustoms them to drinking, which 
leads to excessive drinking and failure in the performance 
of other activities.
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The limitations of this study include difficulties gen-
eralizing results for hospitalized patients to all patients 
with AD. The reliability of the results may be increased by 
recruiting patients from various treatment settings and the 
community. Additionally, self-report screening tests are 
limited due their use of subjective methods and the possi-
ble difficulties experienced by respondents in under-
standing the questions. Moreover, participants may pro-
vide unrealistically positively responses to such ques-
tionnaires, under-reporting the severity of their condition 
by minimizing or denying their symptoms due to poor in-
sight and use of defense mechanisms such as denial and 
projection.

AD is a heterogeneous disease. Many researchers have 
tried to examine and identify subtypes of AD to determine 
the causes of and treatments for each clinical subtype. 
Understanding the various subtypes of AD could help in 
providing individualized treatment for patients. Data on a 
family history of alcohol use disorders obtained from the 
CAGE and AUDIT and use of the diagnostic criteria for 
AD may be useful for subtyping and individualizing the 
treatment of AD.

This study found several differences between patients 
with AD with and without a family history of alcohol use 
disorder in terms of responses to the CAGE, AUDIT, and 
the DSM-IV diagnostic criteria: the data showed in-
creased annoyance, AD symptoms, harmful drinking, and 
tolerance and reduced recreational and social activities 
among patients with AD with a family history of alcohol 
use disorders. The earlier drinking problems, higher 
scores on specific items of the CAGE and AUDIT, and en-
dorsement of more diagnostic criteria among patients with 
AD with a family history imply greater dependence and 
more harmful drinking in these patients than in patients 
with AD with no family history. Thus, these character-
istics should be considered in the process of screening, di-
agnosing, and treating patients with AD with a family his-
tory of alcohol use disorder. Clinicians should consider a 
family history of alcohol use disorders in the process of 
screening for and diagnosing AD to facilitate the appro-
priate assessment and treatment of these patients.
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