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Objective The aim of this study was to examine the reliability and validity of the Korean version of the Impaired Control Scale (K-ICS),

a scale to screen patients with alcohol use disorder.

Methods Participants were 173 inpatients with alcohol use disorder (AUD), and 174 normal controls (NC). Both AUD and NC groups

completed the K-ICS as well as the Alcohol Dependence Scale (ADS), the Alcohol Abstinence Self-Efficacy Scale (AASES), the Brief
Self-Control Scale (BSCS), and the Hospital Anxiety and Depression Scale (HAD).
Results The internal consistencies of K-ICS were good in both AUD and NC. A good convergent validity was clearly shown by significant correlations with the ADS and the AASES, respectively. But the K-ICS had no or weak correlations with the BSCS and the HAD.
The ROC curve analyses indicated that the optimal cut-off points of failed control (FC) and predicted control (PC) were estimated as
>15 and >13, respectively. Hierarchical multiple regression analysis suggested that FC is a robust predictor of the severity of AUD.
Conclusion The K-ICS, especially FC subscale of it appears to be a valid and reliable measure of impaired control among both clinical
Psychiatry Investig 2018;15(9):852-860
and non-clinical sample.
Key Words Impaired control scale, Alcohol use disorder, Reliability, Validity.

INTRODUCTION
Alcohol use disorder (AUD) is characterized by a very
high relapse rate. For example, the AUD relapse mostly occurs within 3–4 months after treatment, with 80% of inpatients suffering a relapse within six months after being discharged, while no more than 14.5% and 12.4% of them are
known to remain abstinent from alcohol for more than 1 and
2 years, respectively.1 Thus, as an addiction disorder, AUD
has long been defined as a chronic self-regulation failure.2-5
By the same token, DSM-56 included in the key symptoms of
AUD the “a persistent desire or unsuccessful efforts to cut
down or control alcohol use,” describing AUD as a serious
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mental illness causing physical, emotional, social and occupational dysfunctions with the self-regulation failure and the repeated and chronic alcohol use.7
Thus, examining the cause of the high relapse rate of AUD
based on theories and empirical findings relevant to self-regulation may have significant clinical implications. Researchers on self-regulation define human self-regulation as “a process to change or override a dominant reactive tendency to
regulate one’s own emotion, thinking or behavior.”8-10 Specifically, according to the behavioral neurological decision-making system hypothesis, which is one of the overarching theories in research on self-regulation,11 the repeated relapse of
AUD may be explained by the overactivation of impulse system and the under-activation of executive decision-making
system. Therefore, AUD patients find it challenging to become free from alcohol use problems as they can hardly stay
focused on their goals, set up and implement specific action
plans to achieve the goals, and tend to impulsively react to
positive or negative emotional stimuli. In addition, delay discounting referring to one’s preference for a short-term smaller reward to a long-term larger reward is often manifested in
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AUD patients.12-14
Although definitions of self-regulation vary, they include
goals in common as an important aspect of self-regulation.7,15
In particular, the commitment of AUD patients to their alcohol abstinence goals is possibly an important predictor of the
relapse. For example, AUD patients increase their alcohol consumption after a certain period of alcohol abstinence, which
is called an abstinence violation effect.16,17 The abstinence violation effect is a very useful concept for explaining the behavioral aspect of AUD patients who think of a single mistake as
a ‘complete failure’ and diverge from the existing abstinence
goals. Thus, in treating and preventing the relapse of AUD,
precisely measuring the chronic alcohol self-regulation failure referring to the divergence from abstinence goals overrides
anything else. Without doubt, alcohol abstinence self-efficacy18 is known to be highly important to alcohol self-regulation. Conceptually, the alcohol abstinence self-efficacy is
considered a cognitive trait and defined as a positive expectation of the extent to which one can cope with diverse situations
that require self-regulation including negative emotion, social pressure, physical pain, withdrawal and craving. Many researchers agreed the alcohol abstinence self-efficacy was an
important predictor of AUD relapse.16,19,20 Yet, in that the alcohol abstinence self-efficacy predicts the relapse based on a
cognitive variable, or an individual’s expectation about certain
situations in near future, it may have limitations as an objective measure of the chronic self-regulation failure at present.
Hence, it is necessary to develop an instrument for measuring the behavior of AUD patients so that they can check their
drinking habits whether those habits are related to surroundings or learned.
Heather et al.21-23 developed the Impaired Control Scale
(ICS) to measure the reversible intermittent ‘impaired control’ instead of the irreversible fixed ‘lost control’ based on
the concept of alcohol dependence symptoms suggested by
Edwards and Gross.24 The ICS is comprised of three parts designed to measure the severity of impaired control episodes
over the past six months and in the future, i.e., Part 1 with 5
question items on attempted control (AC) (e.g., “During the
last 6 months, I tried to limit the amount I drank”), Part 2
with 10 question items on failed control (FC) (e.g., “During
the last 6 months, I found it difficult to resist drinking, even
for a single day”), and Part 3 with 10 question items on predicted control (PC) in the future (e.g., What do you think
would happen now? “It would start to drink, even after deciding not to”), adding up to 25 items in total. The FC and PC
are composed of identical items excluding the point of time
of the impaired control. Each item of the ICS is rated on a
5-point scale (0–4). The subscale scores are not totaled in the
ICS. The ranges of subscale scores are 0–20 for AC, and 0–40

for FC and PC. Notably, in Part 2 (FC), in case one has not
attempted any control, the AC is replaced by the responses to
the PC items. The reliability and validity of the ICS have been
verified in both clinical and non-clinical samples.23 Also,
Marsh et al.5 conducted a confirmatory factor analysis and
confirmed each sub-factor was a single factor in both social
drinker and AUD patient samples.
Moreover, a study on adolescent’s alcohol consumption25
used the ICS as the criterion-related scale. Particularly, the
FC was used as an important factor in predicting the effects
of the controlled drinking treatment on adult AUD patients,22
and proved to predict the alcohol-related problems better
than the weekly alcohol consumption in undergraduate samples.26 Also, a cross-sectional study found the FC was negatively correlated with general self-regulation,27 whilst a study
on adult binge drinking demonstrated the PC mediated the
relationship between impulsivity and alcohol problems.28 A
longitudinal study following up undergraduates for three years
established the FC was a significant predictor of future alcohol-related problems. Also, a large-scale neuroimaging study
on binge drinkers29 found significantly positive correlations
between the FC and bilateral amygdala, left dorsolateral prefrontal cortex and left nucleus accumbens.
Given the ICS has consistent reliability and excellent validity, predicts alcohol use problems in many studies, and is widely
used to verify the effects of addiction treatment, a standardized Korean version of ICS would have substantial clinical
benefits. Thus, this study adapted the ICS in Korean, and verified its reliability and validity, so as to present the cut-off points
for distinguishing the AUD patient group from the general
population based on the K-ICS, and shed light on the clinical
benefits of the K-ICS by determining its predictability about
the severity of symptoms in the AUD patient group.

Methods
Subjects

The subjects of this study were AUD patients (n=173) and
normal controls (n=174). Both groups consisted of males
aged 20–69. The AUD patients were recruited at four sites
including 2 alcohol addiction centers run by an alcohol clinic
in Gwangju Metropolis and a psychiatric hospital in Gyeonggido, respectively, and an alcohol addiction center attached
to a general hospital in Daejeon Metropolis. The AUD patients
were inpatients who met the criteria for diagnosing AUD as
per DSM-56 and were diagnosed with AUD by psychiatrists.
Among those who were willing to participate in the study,
those who met at least one of the following criteria were excluded: 1) expressing severe aggressiveness and hostility, 2)
being unable to read and write Korean, 3) being unable to rewww.psychiatryinvestigation.org 853
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spond to the self-report questionnaire due to organic issues
such as visual impairment and brain injury, and 4) having
other psychiatric disorders such as major depressive disorder,
bipolar disorder, and so on.
The normal control group was recruited at diverse sites, e.g.,
local communities, religious groups and companies, through
public notices seeking study participants. The criteria for selecting the normal control group included those who had
not been diagnosed with AUD, scored no more than 11 out
of 40 on the Korean Version of Alcohol Use Disorder Test
(AUDIT-K) in accordance with the criterion as suggested by
Lee et al.,30 and scored no more than 12 out of 49 on the Alcohol Dependence Scale developed by Lee et al.31 The present
study was approved by Ajou University Institutional Review
Board (IRB No. 201412-HR-SB-002-02). All subjects were fully informed of the study objective and process prior to signing
the consent form. Subjects provided their demographics and
history of alcohol use and completed the following subscales.

Measures
Korean Version of the Impaired Control Scale
To measure the alcohol self-regulation failure, the ICS21,23
developed to measure the impaired control manifested in
AUD was used in this study. The ICS was translated by a
clinical psychologist and a psychiatrist and was proofread by
a bilingual person proficient at Korean and English before the
adaptation. In addition, a question item selection committee
comprised of the first author and 10 graduate students majoring in psychology assessed the fidelity of the translation
and the readability of question items before selecting the final items.
Korean Version of Alcohol Use Disorders Identification
Test
To screen the alcohol use problems in the normal control
group, the AUDIT-K, Korean version of AUDIT32 standardized by Kim et al.,33 was used in this study. The total score of
the AUDIT-K is within the range of 0–40, where 12+ is rated
as ‘problem drinking.’ In the current study, the cutoff score
required to be qualified for the normal control group was 11
or under on the AUDIT-K.
Alcohol Dependence Scale
To determine the severity of alcohol problems in the normal control group and to verify the convergent validity of the
K-ICS, the Alcohol Dependence Scale (ADS) developed by
Skinner and Allen34 was used. The ADS, standardized for
Koreans by Lee et al.,31 is a self-report scale composed of 25
items: 5 on obsessive compulsive drinking, 8 on alcohol-re-
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lated behavior control disorder, 6 on alcohol-related physical
withdrawal, and 6 on alcohol-related perceptual withdrawal.
The total score on the ADS is within the range of 0–49,
where the criteria for mild, moderate and severe dependences are 13 or under, 14–21, and 22 or over, respectively. In this
study, the cutoff score for the normal control group was 12
or under on the ADS.
Alcohol Abstinence Self-Efficacy Scale
The Alcohol Abstinence Self-Efficacy Scale (AASES) is a
self-report test composed of 20 question items developed by
Diclemente et al.18 and standardized by Kim35 in Korean.
Specifically, the AASES is designed to test the extent to which
one is confident about not drinking alcohol in diverse situations including negative emotion, social pressure, physical
pain, withdrawal and craving. This study used the instrument
to confirm the convergent validity of the K-AASES.
Brief Self-Control Scale
To verify the discriminant validity of the K-ICS, we used
the Brief Self-Control Scale (BSCS) designed to measure the
general self-control. The BSCS is a self-report scale composed
of 13 question items adapted to Korean respondents by Hong
et al.36 from the Self-Control Scale (SCS) developed by Tangney et al.37
Hospital Anxiety and Depression Scale
Zigmond and Snaith38 developed the Hospital AnxietyDepression Scale (HAD), which is a self-report test designed
to simultaneously measure depression and anxiety before respondents see doctors. The HAD consists of 14 question items,
where 7 odd-numbered and 7 even-numbered items are anxiety and depression subscales, respectively. Each item is rated
on a 4-point scale (0–3). The total anxiety and depression
scores are within the range of 0–21, respectively. In a study
on the standardization of the Korean version, Oh et al.39 reported the cutoff score of each subscale was 8. The present
study used the HAD to verify the discriminant validity of the
K-ICS.

Statistical analysis

Collected data was analyzed in the following order. First,
to verify the homogeneity of the two groups, the demographics including age and education and the age at first alcohol
use underwent independent samples t-test. Second, to determine the validity of the constructs of the K-ICS, the exploratory factor analysis was conducted, and the item-total correlation and internal consistency were calculated. As for the
size of the factor loading, whether to select each item was determined based on 0.40 as suggested by Kline.40 Third, to
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verify the convergent and discriminant validity of the K-ICS,
the K-ICS, ADS, AASES, BSCS, and HAD scores underwent
the Pearson’s correlation analysis. In accordance with Cohen,41 correlation coefficients (r) are interpreted as follows:
under 0.20 as a weak correlation, 0.20–0.40 as a moderate
correlation, 0.40–0.60 as a relatively strong correlation, 0.60–
0.80 as a strong correlation, and over 0.80 as a very strong
correlation. Fourth, the inter-group differences on the K-ICS
were determined with the analysis of covariance, where age
and education were set as covariates, while the optimal cutoff
scores were found with the receiver operating characteristic
(ROC) curve analysis. Finally, to verify the criterion-related
validity of the K-ICS in the AUD group, we conducted the
hierarchical multiple regression analysis and calculated the
incremental explanatory power of the K-ICS after setting the
ADS as a dependent measure and controlling for education,
BSCS and AASES. When the correlation between variables is
high in the hierarchical multiple regression analysis, the multicollinearity issue may arise that the accuracy of results decreases with the increasing variance of regression coefficients. Therefore, to determine if the multicollinearity
occurred, we took into account the tolerance (≤0.1) and the
variance inflation factor (VIF>10).
IBM® SPSS® version 23.0 (IBM Corp., Armonk, NY, USA)
and Medcalc® verion 17.6 (MedCalc Software, Ostend, Belgium) were used for data and ROC analyses, respectively. The
statistical significance level was <0.05 based on the two-sided test.

RESULTS
Characteristics of subjects

The mean age at first alcohol use showed no significant
difference between NC and AUD groups (Table 1). To secure
the demographic homogeneity between the two groups, we
attempted to have their age and education match. Yet, the
mean age of the AUD group was significantly older than that
of the NC group (t =-7.141, p<0.001), while the education level
of the former was significantly lower than that of the latter
(t=10.254, p<0.001). Although the demographic difference
between the NC and AUD groups was well documented,5,42
this study increased the external validity of its results by using
the two variables as control variables in the verification of the
inter-group difference on the K-ICS and the analysis of criterion-related validity.

Factor analysis and item-total correlation

The exploratory factor analysis was conducted of the three
subscales of the K-ICS (Table 2). The factor loadings of the
AC, FC and PC exceeded 0.40 as suggested by Kline,40 respectively, in both NC and AUD groups. Also, the explanatory

Table 1. Demographic and clinical characteristics of subjects

Variables
Age (years)
Education (years)
Age of first alcohol
drinking (years)

Group

M

SD

p-value

NC

41.86

12.19

<0.001

AUD

50.03

8.88

NC

15.29

2.55

AUD

12.49

2.44

NC

18.37

4.16

AUD

18.71

6.24

<0.001
0.566

AUD: alcohol use disorder, NC: normal control, M: mean, SD: standard deviation

variance of each subscale exceeded 40%, which means each
subscale properly explains the entire scale.
The item-total correlation of each item exceeded 0.40 in
both NC and AUD groups. Also, in the NC group, the AC, FC
and PC showed high internal consistency of 0.853, 0.903,
and 0.919, respectively, which indicates high reliability. In the
AUD group, the internal consistency of AC, FC, and PC was
0.770, 0.907, and 0.931, respectively.

Convergent and discriminant validity of K-ICS

In the NC group, the AC was correlated with neither FC nor
PC, whereas the FC and PC were strongly correlated (Table 3).
This finding suggests the AC could be an independent variable in the alcohol self-regulation. Both FC and PC had strong
positive correlations with the ADS, which indicates the good
convergent validity and the comparable correlation sizes. Still,
the AC was not correlated with the ADS but positively correlated with AASES. Both FC and PC showed significantly negative correlations with the AASES. The AC was not significantly correlated with BSCS, HAD-D, and HAD-A, whilst the
FC and PC showed relatively weak correlations with BSCS,
HAD-D, and HAD-A, which indicates the good discriminant validity.
In the AUD group, the AC showed a weak negative correlation with the FC and PC. Also, a relatively strong correlation
was found between the FC and PC. The FC showed a relatively strong positive correlation with the ADS, whereas the
PC had a weak correlation with the ADS. That is, the convergent validity of the FC was largely high, whereas that of the
PC was rather low. Meanwhile, the weak negative correlation
between the AC and ADS suggests the AC could be a variable
independent of the ADS. Also, the FC had a relatively strong
negative correlation with the AASES, whereas the PC had a
weak negative correlation with the AASES. The AC had a weak
positive correlation with the AASES.
As in the NC group, the AC had a weak positive correlation with the BSCS, whilst the HAD-D had a weak negative
correlation with the HAD-A (in the AUD group). In addition,
the FC had a relatively strong negative correlation with the
www.psychiatryinvestigation.org 855
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BSCS, whilst the PC had a weak negative correlation with the
BSCS. Thus, the FC converges on general self-regulation,
whereas the PC has a relatively low degree of convergence.

Meanwhile, both FC and PC showed largely weak correlations
with HAD-D and HAD-A, which indicates the good discriminant validity.

Table 2. The factor loadings and items-total correlations of the K-ICS

Factors

No. of items

AC

1.

FC

PC

Factor loadings

% of variance

Cronbach’s α

Item-total correlations

NC

AUD

NC

AUD

NC

AUD

NC

AUD

0.647

0.531

55.84

42.34

0.601

0.469

0.853

0.770

0.903

0.907

0.919

0.931

0.950

0.933

2.

0.795

0.737

0.726

0.626

3.

0.761

0.530

0.674

0.458

4.

0.887

0.846

0.779

0.706

5.

0.613

0.543

0.573

0.458

50.13

51.15

1.

0.674

0.611

0.673

0.580

2.

0.644

0.622

0.636

0.592

3.

0.708

0.745

0.713

0.707

4.

0.711

0.702

0.717

0.657

5.

0.673

0.696

0.627

0.658

6.

0.806

0.866

0.732

0.814

7.

0.807

0.807

0.728

0.768

8.

0.817

0.851

0.737

0.810

9.

0.528

0.599

0.481

0.575

10.

0.659

0.581

1.

0.669

0.609

55.56

58.52

0.607

0.556

0.660

0.587

2.

0.749

0.797

0.740

0.770

3.

0.731

0.804

0.724

0.768

4.

0.807

0.848

0.800

0.814

5.

0.639

0.761

0.593

0.732

6.

0.820

0.855

0.762

0.817

7.

0.861

0.867

0.806

0.830

8.

0.845

0.780

0.796

0.747

9.

0.495

0.590

0.447

0.572

10.

0.762

0.680

0.728

0.663
Total items:

AUD: alcohol use disorder, NC: normal control, AC: attempted control, FC: failed control, PC: predicted control
Table 3. Correlations among variables of interest

1.

2.

1. AC

3.

-0.214

†§

2. FC

-0.038

3. PC

-0.142

0.840‡

4. ADS

-0.113

0.603‡

4.

5.

6.

-0.216

-0.157*

0.387

0.496

0.589

-0.471

0.367‡§

†§
‡§

§

‡§

0.566‡

‡§

7.

0.186*

-0.279

‡§

0.275

0.333‡§

-0.388‡§

-0.362‡§

0.308‡§

0.311‡§

-0.411‡§

-0.311‡§

0.392‡§

0.438‡§

-0.369

-0.414

-0.327

6. BSCS

0.099

-0.336‡

-0.262‡

-0.266‡

7. HAD-D

0.012

†

0.237

0.178*

0.192*

-0.051

-0.266

0.261‡

0.210†

0.248‡

-0.042

-0.309‡

8. HAD-A

0.026

‡

-0.141§

-0.426

0.240

‡

‡§

‡§

‡§

5. AASES

†

8.

§

0.399

‡

‡§

0.386‡

‡§

-0.360

-0.378‡§

-0.448‡§

-0.476‡§
0.760‡§

‡

0.608‡

*p<0.05, p<0.01, p<0.001, alcohol inpatients’. AC: attempted control, FC: failed control, PC: predicted control, ADS: Alcohol Dependence
Scale, AASES: Alcohol Abstinence Self-Efficacy Scale, DSRS: Drinking Self-Regulation Scale, BSCS: Brief Self-Control Scale, HAD-D: Hospital Anxiety and Depression Scale-depression, HAD-A: Hospital Anxiety and Depression Scale-anxiety
†

856

‡

§
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Inter-group difference on K-ICS

Prior to the ROC curve analysis, we verified the differences
in the three subscale scores on the K-ICS between AUD and
NC groups. To that end, we conducted the analysis of co-variance with the age and education level set as covariates. As
shown in Table 4, the AC showed no significant inter-group
difference, whereas the FC and PC showed significant intergroup differences. Given η2 ≥0.14 as per the criterion suggested by Cohen,41 the group effects were substantially large. That
is, although the control attempted by the AUD group paralleled that by the NC group, the former showed higher failure
rates and presumed future control failures.

ROC curve analysis

Since the AC showed no significant inter-group difference
in the foregoing analysis of covariance (ANCOVA), the ROC
curve analysis was applied to the FC and PC, not AC (Table
5 and 6). The ROC curve analysis found the optimal cutoff
score of the FC was 15 or over (AUC=0.962, SE=0.010, 95%
CI=0.936–0.980, p<0.001) (Figure 1), whilst that of the PC
was 13 (AUC=0.913, SE=0.016, 95% CI =0.877–0.940, p<0.001)
(Figure 2).

100

Table 4. Comparison of K-ICS scores between AUD and NC
group

AC

Group

M

SD

p-value*

η2

AUD

10.09

5.21

0.355

0.003

NC

10.02

4.17

6.07

5.75

FC

AUD

PC

AUD

NC
NC

25.75

8.53

5.35

5.96

21.38

9.78

<0.001

0.557

<0.001

0.409

80

Sensitivity

Variables

60

40

20

*analysis of covariance adjusted for age and education. AUD: alcohol use disorder, NC: normal control, AC: attempted control, FC:
failed control, PC: predicted control, M: mean, SD: standard deviation

0
0

Cut-off scores Sensitivity

95% CI

Specificity

95% CI

>13

93.68

89.0–96.8

88.44

82.7–92.8

>14

92.53

87.6–96.0

92.49

87.5–95.9

>15*

91.38

86.2–95.1

94.80

90.4–97.6

>16

89.66

84.1–93.8

95.95

91.8–98.4

>17

87.93

82.1–92.4

96.53

92.6–98.7

*cut-off score recommended by this study. K-ICS-FC: Korean version of the Impaired Control Scale-Failed Control, CI: confidence
interval
Table 6. The values of accuracy indices according to various cutoff scores of K-ICS-PC

95% CI

Specificity

95% CI

11

Cut-off scores Sensitivity
81.29

74.6–86.8

86.47

80.4–91.2

>12

80.12

73.3–85.8

87.06

81.1–91.7

>13*

78.95

72.1–84.8

91.18

85.9–95.0

>14

76.02

68.9–82.2

92.94

88.0–96.3

>15

72.51

65.2–79.1

94.12

89.4–97.1

*cut-off score recommended by this study. K-ICS-PC: Korean version of the Impaired Control Scale-Predicted Control, CI: confidence interval

20

40

60

80

100

100-specificity

Figure 1. Receiver operating characteristic curves of the Korean
version of the Impaired Control Scale-Failed Control.

100

80

Sensitivity

Table 5. The values of accuracy indices according to various cutoff scores of K-ICS-FC

60

40

20

0
0

20

40

60

80

100

100-specificity

Figure 2. Receiver operating characteristic curves of the Korean
version of the Impaired Control Scale-Predicted Control.
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Table 7. Results of hierarchical multiple regression analysis of K-ICS on ADS among AUD group

Model
Model 1

B

SE

β

t

R2

-0.163

0.089

-0.146

-10.827

0.208

0.014

0.326

0.003

0.043

BSCS

-0.194

0.145

-0.116

-10.337

AASES

-0.221

0.052

-0.358

-40.223*

Age

-0.125

0.078

-0.112

-10.600

Predictors
Age
Education

Model 2

Education

0.269

0.288

0.067

0.934

BSCS

0.288

0.131

0.017

0.219

AASES

0.067

0.053

-0.134

-10.544

AC

0.075

0.173

0.032

0.431

FC

0.572

0.097

0.500

50.903*

PC

0.116

0.080

0.115

10.454

0. 415

ΔR2

F
8.587*

0.208*

12.987*

*p<0.001. ADS: Alcohol Dependence Scale, AC: attempted control, FC: failed control, PC: predicted control, AASES: Alcohol Abstinence
Self-Efficacy Scale, DSRS: Drinking Self-Regulation Scale, BSCS: Brief Self-Control Scale, HAD-D: Hospital Anxiety and Depression Scale-depression, HAD-A: Hospital Anxiety and Depression Scale-anxiety, K-ICS: Korean version of the Impaired Control Scale, SE: standard error

Criterion-related validity

To determine the criterion-related validity of the K-ICS, we
conducted the hierarchical multiple regression analysis, where
the ADS was set as the dependent variable, while age, education, general self-regulation (BSCS) and abstinence self-efficacy were set as control variables. As shown in Table 7, the
three subscales of the K-ICS explained the ADS by extra 20.8%
even when age, education, general self-regulation (BSCS) and
abstinence self-efficacy were controlled. In particular, among
the subscales of the K-ICS, the FC had the greatest explanatory power about the ADS, whereas the AC and PC had no significant explanatory power.

DISCUSSION
Developed by Heather et al.21,23 to assess the impaired selfregulation in AUD, the ICS has been widely used abroad in
research on youths and adults with alcohol use problems to determine the predictors of alcohol use problems, the measures
of treatment effects, and the criterion measures of neurobiologically abnormal reactions relevant to AUD. Despite the
empirical grounds supporting the utility of the ICS, the ICS
had not been standardized in Korea.
Therefore, the present study adapted the ICS in Korean to
test the impaired self-regulation in AUD, and verified its reliability, validity and clinical utility. The present findings highlighted the following.
First, each item of the three subscales of the K-ICS showed
a very high factor loading and a satisfactory explanatory power in both NC and AUD groups. In brief, the K-ICS appropriately reflected the constructs of AC, FC, and PC.
Second, the AC, FC, and PC showed good internal consis-
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tency overall in both groups. In particular, the FC (NC: 0.903,
AUD: 0.907) and PC (NC: 0.919, AUD: 0.931) had the internal
consistency higher than that reported in Heather’s research
on cross-validation23 or comparable to the result reported by
Marsh et al.5 By contrast, in the AUD group, the internal consistency of AC (α=0.770) was relatively lower than that reported in previous research. This finding may be attributable
to the fact that the present study included long-term inpatients
in the AUD group (mean frequency of hospitalization: 6
times, range: 1–40 times), whereas the previous studies included not only inpatients but also outpatients and patients in
day hospitals,23 or to the relatively mild AUD with 72% of subjects having been treated for less than 6 months.5
Third, the K-ICS had good convergent and discriminant
validity overall. Particularly, in both NC and AUD groups, the
FC showed a strong correlation with the ADS, and a relatively strong correlation with the AASES, indicating the high convergent validity. In contrast, the FC showed a relatively weak
correlation with the BSCS, inconsistent with the general selfregulation. In addition, in both groups, the FC showed a very
weak correlation with each of the two subscales, i.e., depression and anxiety, of HAD which specifies emotional problems, and indicated good discriminant validity.
Fourth, the inter-group difference in the AC was not significant in the ANCOVA. This finding disagrees with Marsh
et al.5 result that the AC was significantly higher in their
AUD patient group in comparison to their social drinker
group. Yet, the disagreement between the two studies may be
attributable to the fact that the subjects Marsh et al.5 included
in their AUD group were not inpatients. That is, the AUD patients included in the present study had been treated for addiction and thus attempted to control their alcohol use like
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the NC group. With age and education controlled, the FC
and PC showed significant inter-group differences. That is,
compared to the NC group, the AUD group had failed to control the alcohol use over the past 6 months, and was expected
to do so in the coming months.
Fifth, in the ROC curve analysis of FC and PC, but not AC
because of the inter-group differences in the subscales of the
K-ICS, the AUD group scored over 0.90 in the FC and PC,
which indicates a high discriminant power between the AUD
and NC groups. Also, the optimal cutoff scores for the FC
and PC were minimum 15 and 13, respectively.
Finally, in the analysis of criterion-related validity with the
effects of control variables eliminated, the K-ICS showed an
incremental explanatory power by 21% or so. Notably, even
after the effects of control variables were taken into account,
the FC showed an excellent predictive power about the ADS.
Yet, the AC and PC showed no significant incremental explanatory power about the ADS. That is, in predicting the alcohol use problems, behavioral variables such as self-monitoring of one’s past behavior are likely to be a stronger predictor
of the PC than cognitive variables such as presumptions. This
is why the FC was primarily used among the three subscales
of the ICS in previous studies on treatment effects and neuroimaging.22,26,29
The present study has the following limitations. First, other
variables such as family history and medication that could
impact on the subjects’ self-regulation of alcohol were not duly
considered. Second, the self-report ratings in the AUDIT-K
and ADS used to select the normal controls may have triggered
some positive biases. Hence, future studies need to conduct indepth interviews with mental health specialists in selecting
the normal controls. Third, this study used the ADS as the
only criterion variable of the K-ICS. Thus, future studies need
be based on actual behavioral measurements such as alcohol
consumption when subjects sleep out or go out to test the convergent validity of the K-ICS. Fourth, this study did not measure the test-retest reliability of the K-ICS, failing to secure the
consistency of the K-ICS over time, although the consistency
of results over time may be less required of the K-ICS which
measures individuals’ behavioral aspects or states for a certain
period of time instead of their general tendencies or traits.
Despite the foregoing limitations, the present study should
be noted in that it verified the objectivity and validity of the
K-ICS as an instrument for measuring the impaired self-regulation of alcohol in both normal control and clinical samples in research on AUD. Particularly, the finding that the
predictive power of FC over the past six months outstripped
that of PC in predicting the severity of alcohol dependence
suggests behavior-oriented approaches need be taken in research on AUD in lieu of cognitive approaches.

The present study adapted the ICS widely used abroad to
measure the impaired self-regulation of alcohol into the KICS and verified its reliability, validity and clinical utility. Hence,
the proposed cutoff scores of the FC and PC are deemed conducive to duly screening people for alcohol problems, regularly monitoring clinical patients for impaired self-regulation
of alcohol, and ultimately preventing the relapse of AUD. Furthermore, the limitations of the present study warrant further studies.
REFERENCES
1. Kim CM, Kim SG, NamKoong K, Cho DH, Lee BO, Choi IG, et al. A
study on relapse predictors in Korean alcohol-dependent patients. Korean J Biol Psychiatry 2007;14:249-255.
2. Kim KH. Addiction and self-regulation: a cognitive neuroscience approach. Korean J Health Psychol 2006;11:63-105.
3. Hull JG, Slone LB. Alcohol and Self-Regulation. In: Vohs KD, Baumeister RF, Editors. Handbook of Self-Regulation: Research, Theory, and
Applications. New York: Guilford Press, 2004, p.466-491.
4. Kim KH. Theories and Practices of Addiction Counseling. Seoul:
Hakjisa; 2017.
5. Marsh A, Smith L, Saunders B, Piek J. The Impaired Control Scale:
confirmation of factor structure and psychometric properties for social
drinkers and drinkers in alcohol treatment. Addiction 2002;97:13391346.
6. American Psychiatric Association. Diagnostic and Statistical Manual
of Mental Disorders (DSM-5®). Washington DC: American Psychiatric Pub; 2013.
7. Won SD, Oh SI, Park Sh, Rhee MK. Development and Validation of
The Goal-focused Self-Regulation Scale (GF-SRS). Korean J Health
Psychol 2015;20:785-802.
8. Baumeister RF, Heatherton TF, Tice DM. Losing Control: How and
Why People Fail at Self-Regulation. San Diego, CA: Academic Press;
1994.
9. Hofmann W, Fisher RR, Luhmann M, Vohs KD, Baumeister RF. Yes,
but are they happy? Effects of trait self‐control on affective well‐being
and life satisfaction. J Pers 2014;82:265-277.
10. Kopp CB. Antecedents of self-regulation: a developmental perspective.
Dev Psychol 1982;18:199-214.
11. Bickel WK, Yi R, Kowal BP, Gatchalian KM. Cigarette smokers discount past and future rewards symmetrically and more than controls:
Is discounting a measure of impulsivity? Drug Alcohol Depend 2008;
96:256-262.
12. Petry NM. Delay discounting of money and alcohol in actively using
alcoholics, currently abstinent alcoholics, and controls. Psychopharmacology (Berl) 2001;154:243-250.
13. Hirsh JB, Morisano D, Peterson JB. Delay discounting: interactions between personality and cognitive ability. J Res Pers 2008;42:1646-1650.
14. Bickel WK, Marsch LA. Toward a behavioral economic understanding
of drug dependence: delay discounting processes. Addiction 2001;96:
73-86.
15. Carver CS, Scheier MF. Self-Regulation of Action and Affect. In: Vohs
KD, Baumeister RF, Editors. Handbook of Self-regulation: Research,
Theory, and Applications. New York: Guilford Press, 2011, p.3-21.
16. Marlatt GA, George WH. Relapse prevention: Introduction and overview of the model. Br J Addict 1984;79:261-273.
17. Baumeister RF, Heatherton TF. Self-regulation failure: an overview. Psychol Inq 1996;7:1-15.
18. DiClemente CC, Carbonari JP, Montgomery R, Hughes SO. The alcohol abstinence self-efficacy scale. J Stud Alcohol 1994;55:141-148.
19. Miller WR, Westerberg VS, Harris RJ, Tonigan JS. What predicts re-

www.psychiatryinvestigation.org 859

The Korean Version of the Impaired Control Scale

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

lapse? Prospective testing of antecedent models. Addiction 1996;91:
155-172.
Ilgen M, McKellar J, Tiet Q. Abstinence self-efficacy and abstinence 1
year after substance use disorder treatment. J Consult Clin Psychol
2005;73:1175-1180.
Heather N, Tebbutt JS, Mattick R, Zamir R. Development of a scale for
measuring impaired control over alcohol consumption: a preliminary
report. J Stud Alcohol 1993;54:700-709.
Heather N, Dawe S. Level of impaired control predicts outcome of
moderation‐oriented treatment for alcohol problems. Addiction
2005;100:945-952.
Heather N, Booth P, Luce A. Impaired control scale: cross‐validation
and relationships with treatment outcome. Addiction 1998;93:761771.
Edwards G, Gross MM. Alcohol dependence: provisional description
of a clinical syndrome. Brit Med J 1976;1:1058-1061.
Chung T, Martin CS. Concurrent and discriminant validity of DSM‐
IV symptoms of impaired control over alcohol consumption in adolescents. Alcohol Clin Exp Res 2002;26:485-492.
Leeman RF, Fenton M, Volpicelli JR. Impaired control and undergraduate problem drinking. Alcohol Alcohol 2007;42:42-48.
Neal DJ, Carey KB. A follow-up psychometric analysis of the self-regulation questionnaire. Psychol Addict Behav 2005;19:414-422.
Wardell JD, Quilty LC, Hendershot CS. Impulsivity, working memory,
and impaired control over alcohol: a latent variable analysis. Psychol
Addict Behav 2016;30:544-554.
Claus ED, Ewing SWF, Filbey FM, Sabbineni A, Hutchison KE. Identifying neurobiological phenotypes associated with alcohol use disorder
severity. Neuropsychopharmacology 2011;36:2086-2096.
Lee BO, Lee CH, Lee PG, Choi MJ, Namkoong K. Development of Korean version of Alcohol Use Disorders Identification Test (AUDIT-K):
its reliability and validity. J Korean Acad Addict Psychiatry 2000;4:83-92.
Lee D, Shin J, Yun S, Byun W. A reliability and validity study of the Ko-

860

Psychiatry Investig 2018;15(9):852-860

32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

rean version of the alcohol dependence scale in alcoholics. J Korean
Acad Addict Psychiatry 2000;4:30-37.
Saunders JB, Aasland OG, Babor TF, de la Fuente JR, Grant M. Development of the alcohol use disorders identification test (AUDIT): WHO
collaborative project on early detection of persons with harmful alcohol
consumption‐II. Addiction 1993;88:791-804.
Kim JS, Oh MK, Park BK, Lee MK, Kim GJ, Oh JK. Screening criteria
of alcoholism by alcohol use disorders identification test in Korea. J
Korean Acad Fam Med 1999;20:1152-1159.
Skinner HA, Allen BA. Differential assessment of alcoholism. Evaluation of the Alcohol Use Inventory. J Stud Alcohol 1983;44:852-862.
Kim SJ. Modeling Relapse of Alcoholism: Male Alcoholic In-Patients
of Psychiatric Ward. Doctoral dissertation. Seoul: Seoul National University; 1996.
Hong H, Kim H, Kim J, Kim J. Validity and reliability validation of the
Korean version of the Brief Self-Control Scale (BSCS). Korean J Psychol Gen 2012;31:1193-1210.
Tangney JP, Baumeister RF, Boone AL. High self‐control predicts good
adjustment, less pathology, better grades, and interpersonal success. J
Pers 2004;72:271-324.
Zigmond AS, Snaith RP. The hospital anxiety and depression scale.
Acta Psychiatr Scand 1983;67:361-370.
Oh SM, Min KJ, Park DB. A study on the standardization of the hospital anxiety and depression scale for Koreans. J Korean Neuropsychiatr
Assoc 1999;38:289-296.
Kline P. A Handbook of Test Construction: Introduction to Psychometric Design. New York: Methuen; 1986.
Cohen J. Statistical Power Analysis for the Behavioral Sciences. 2nd
Edition. Hillsdale, New Jersy: Lawrence Erlbaum; 1988.
Anton RF, Moak DH, Latham P. The obsessive compulsive drinking
scale: a self‐rated instrument for the quantification of thoughts about
alcohol and drinking behavior. Alcohol Clin Exp Res 1995;19:92-99.

