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Background/Aims: This study evaluated the validity and reliability of the Ko-
rean version of the Wisconsin Smoking Withdrawal Scale (WSWS-K) for use in
clinical practice and research on Korean smokers.

Methods: The Wisconsin Smoking Withdrawal Scale was translated into Korean
and then back-translated into English. The authors reviewed the translation and
back-translation and approved the final questionnaire draft. The validity and
reliability of the WSWS-K were evaluated based on data collected from 300 par-
ticipants. Construct validity was evaluated with a confirmatory factor analysis.
Criterion-related validity was assessed by examining the relationships between
the subscales of the WSWS-K and the matched items of the Korean version of
the Minnesota Nicotine Withdrawal Scale (MNWS-K).

Results: The participants were predominantly male (93.6%) and the mean age
was 59.23 + 15.19 years. The confirmatory factor analysis revealed that fit indices
(namely, the goodness-of-fit index, adjusted goodness-of-fit index, comparative
fit index, and the normed fit index) exceeded or approached o.9. Cronbach’s
alpha for the entire scale was 0.87. The total score of the WSWS-K had a sta-
tistically significant positive correlation with that of the MNWS-K (Pearson’s
correlation coefficient, 0.768; p < 0.01). Additionally, we performed linear regres-
sion between the WSWS-K and MNWS-K scores after adjusting for age, gender,
comorbidity, and smoking history. After this adjustment, the p value of the WS-
WS-K was < 0.001.

Conclusions: The WSWS-K had satisfactory validity and reliability. The WS-
WS-K can be used with acceptable validity and reliability in research and clini-
cal evaluation of Korean smokers.
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INTRODUCTION

lost productivity [1]. In 2015, approximately 36.5 million
adults in the United States smoked cigarettes and more

Cigarette smoking is the leading cause of preventable
disease and death in the United States, accounting for
more than 400,000 deaths every year [1]. Smoking-relat-
ed illnesses in the United States cost more than $300
billion each year, including nearly $170 billion for direct
medical care for adults and more than $156 billion in
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than 16 million lived with a smoking-related disease [2].
In Korea, the prevalence of smoking is quite high: the
2015 Korean National Health and Nutrition Examina-
tion Survey reported an overall smoking rate of 22.6%,
with rates of 39.3% and 55% among men and women
over the age of 19, respectively [3].
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People who smoke may have their lifespan shortened
by more than a decade compared with those who have
never smoked [4]. Current smokers have significantly
higher risk of major cause-specific mortality than never
smokers, including all cardiovascular disease, sudden
death, pulmonary disease, lung cancer, and smoking-re-
lated cancers including larynx, oral cavity, esophageal,
pancreatic and stomach cancer. Compared with cur-
rent smokers, the risk of death is significantly reduced
among past smokers within 10 years of smoking cessa-
tion. By 20 years of smoking cessation, the risk is further
decreased to the level of never smokers [5].

Nicotine is the substance in tobacco that causes ad-
diction [6]. When quitting smoking, nicotine withdraw-
al syndrome occurs, because the body has developed a
homeostatic response [7]. Withdrawal syndrome is char-
acterized by symptoms such as irritability, frustration,
anger, restlessness, insomnia, anxiety, depression, poor
concentration, increased appetite, and intense cravings
for nicotine [7,8]. Accurate and effective assessment of
withdrawal symptoms is important, both theoretically
and clinically.

The Minnesota Nicotine Withdrawal Scale (MNWY)
was developed in 1986 [9] and later revised in 2005 by
John Hughes. The MNWS is sensitive enough to mea-
sure ‘difficulty concentration’ and ‘restlessness’ but not
‘depression’ and ‘disturbed sleep.” Furthermore, each
withdrawal symptom is measured with a single item,
which may lead to problems of decreased validity and
reliability [10]. The Wisconsin Smoking Withdraw-
al Scale (WSWS) was developed to more reliably assess
withdrawal symptoms. The WSWS contains 28 items
and seven subscales, including anger, anxiety, concen-
tration, cravings, hunger, sadness, and sleep [11]. Ques-
tions are answered on 5-point Likert-type scales rang-
ing from ‘strongly agree’ to ‘strongly disagree.’ In the
WSWS, each withdrawal symptom is measured with
several items, thus increasing reliability.

Alpha coefficients for the subscales range from o0.75
to 0.93. This self-reported outcome measure combines
the strength of sensitivity to smoking withdrawal and
is predictive of smoking cessation outcomes. Further-
more, the WSWS is sufficiently brief to be used in gen-
eral clinical practice and research context [10-12]. Addi-
tionally, the psychometric properties of the WSWS have
been tested in an internet cohort study (n = 4,644) [10].
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Cronbach’s alpha was 0.91, and the test-retest correla-
tion coefficient over a 14-day period was 0.80 for the to-
tal score, thus supporting the validity of this scale [10].

The Korean version of the MNWS (MNWS-K) has
been validated previously [13]. However, the MNWS has
had its name changed to Minnesota Tobacco Withdraw-
al Scale to reflect that non-nicotine factors can influence
the scores. The Minnesota Tobacco Withdrawal Scale
includes eight well-validated items reflecting smoking
withdrawal symptoms and seven other promising can-
didate items. This new scale has not yet been translated
into Korean. Therefore, validation of tools for measur-
ing smoking withdrawal symptoms in Korean smokers
is required. The aim of this study was to validate the
Korean version of the Wisconsin Smoking Withdrawal
Scale (WSWS-K).

METHODS

Translation of the WSWS

After obtaining the original author’s permission, step-
wise processing was used to develop the WSWS-K:
forward translation, backward translation for quali-
ty control, and pilot testing [14,15]. To ensure lexical
equivalence, the translation of the original English ver-
sion of the WSWS into the Korean language used the
“back-translation” technique. First, the first and second
authors, who are Korean-born and fluent in both En-
glish and Korean, translated the questionnaire into the
Korean language. Back-translation was performed by
two people. One was a professional translator, and the
other was an American who lives in Korea and teaches
the Korean language to non-native speakers at a univer-
sity in Seoul. They independently and blindly translated
the Korean version back into English; the back-transla-
tions were then compared to the original version. The
authors reviewed the translation and back-translation
and approved the final questionnaire draft (Supplemen-
tary Table 1). The Korean version was piloted with 20
physicians in our institute. When asked to comment on
the clarity, comprehensibility, and readability of the Ko-
rean version, they reported that all items were clear and
easy to understand.
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Subjects and measurement

Participants for the validation study were enrolled from
among outpatients visiting St. Paul’s Hospital between
December 2016 and February 2017. Eligible participants
were 15 years of age or older and were current smokers
or had stopped smoking within the last year. Eligible
participants had to be able to complete the scales inde-
pendently and to provide informed consent after being
informed of all the pertinent aspects of the question-
naire. We excluded participants who had a past or pres-
ent history of depression or anxiety disorders accord-
ing to the Diagnostic and Statistical Manual of Mental
Disorders (DSM)-V, a past or present history of schizo-
phrenia or other mental disorder, concomitant antide-
pressant, antianxiety, hypnotic or sedative medication,
or current abuse of alcohol.

Participants were asked to complete the WSWS-K
(Supplementary Table 2) based on the time since quit-
ting smoking, and for criterion-related validity, they
were asked to complete the MNWS-K [13] simultane-
ously. This study was approved by the Institutional
Review Board/Ethics Committee of St. Paul’s Hospital,
the Catholic University of Korea (PC16QISIoos4). All pa-
tients gave written informed consent to participate in
the study.

Sample size determination

The WSWS has 28 items. Therefore, a minimum of 280
participants were required to fulfill the requirement of
at least 10 participants per item for factor analysis [16].
Taking the noneligibility of 15%, the sample size was
calculated to be at least 318.

Statistical methods

Descriptive statistics and appropriate validity and re-
liability statistical tests were completed using SAS
version 9.4 (SAS Institute, Inc., Cary, NC, USA) and R
version 33.2 (R Foundation for Statistical Computing,
Vienna, Austria). Data are expressed as mean + standard
deviation (SD). To test construct validity, a confirmato-
ry factor analysis (CFA) was performed. Welsch et al. [11]
performed a CFA and compared the seven-factor mod-
el that guided the original scale development with al-
ternative models including four-factor, one-factor, and
second-order models. The result was a comparative fit
index (CFI) of 0.91 for the seven-factor model, and the
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fit indices revealed that the seven-factor model provid-
ed superior fit compared to the other models [11]. Thus,
we also performed a CFA for the seven-factor model.
Multiple indicators and multiple causes (MIMIC) CFA
was used to test the effects of covariates; gender, age,
comorbidity and smoking history. We used a struc-
tural equation model to understand how the WSWS is
predicted by these variables. Model verification in the
CFA can be conducted on the basis of chi-squared tests,
degrees of freedom, goodness-of-fit index (GFI), adjust-
ed goodness-of-fit index (AGFI), CFI, normed fit index
(NEI), root mean square residual (RMR), and root mean
square error of approximation (RMSEA). The model fit
is judged to be good if the GFI, AGFI, CFI, and NFI are
0.90 or greater and the RMR is o.5 or less [17]. For the
RMSEA, the model fit is judged to be good model if'it is
below 0.05 and desirable ifit is below o.10 [18-20].

The Pearson’s correlation coefficient method was
used to assess the relationship among subscales of WS-
WS-K and to assess criterion-related validity between
the scores of the subscales of the WSWS and MNWS
questionnaires. Simple linear regression was performed
to examine the predictive validity of the two question-
naires. Cronbach’s alpha was used to examine the in-
ternal consistency, and item-to-total correlation coeffi-
cients were also computed. The cut-off of the correlation
of Cronbach’s alpha was o.y0.

RESULTS

Participant characteristics

A total of 318 participants were initially enrolled in this
study. Of those 18 were excluded (five had a history of
depression, six were taking sedatives, and seven had cur-
rent abuse of alcohol). Finally, 300 participants were in-
cluded in analysis. (Fig. 1); their baseline characteristics
are summarized in Table 1. The participants were pre-
dominantly male (93.67%) and the mean age was 59.23 +
15.19 years. The mean total cigarette pack-years was 32.83
+18.19.

Construct validity

According to the results of the seven-factor model in the
original version of the WSWS, the CFA was performed
to examine the suitability of the seven-factor structure
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318 Participants were enrolled
between Dec 2016 and Feb 2017

5 Participants had history of
depression

6 Participants were taking
sedatives

7 Participants had current
abuse of alcohol

300 Participants were included

Figure 1. Flow diagram of the study.

Table 1. Baseline characteristics of the participants (n = 30)

Variable Value
Sex

Male 281 (93.67)

Female 19 (6.33)
Age, yr 59.23 *15.19
Height, cm 166.62 +7.67
Weight, kg 66.75 £ 13.70
Pack-years of smoking 32.83+£18.19

Current smoker 254 (84.7)

Ex-smoker 46 (15.3)
Comorbidity®

No 08 (32.67)

Yes 202 (67.33)

Values are presented as number (%) or mean + SD.
!Comorbidity includes hypertension, diabetes mellitus, thy-
roid disease, and dyslipidemia.

of the WSWS. Additionally, MIMIC CFA was performed
with the seven-factor model, which was found to be
more appropriate than the one-factor model. The fit in-
dices obtained in the CFA and MIMIC CFA are shown
in Table 2. The CFA of the seven-factor structure result-
ed in a GFI of 0.917, AGFI of 0.891, CFI of 0.849, NFI of
0.808, and RMSEA of 0.098. The MIMIC CFA resulted in
a GFI of 0.905, AGFI of 0.082, CFI of 0.843, NFI of 0.788,
and RMSEA of 0.086. As the age increased, the WSWS
score decreased and was statistically significant. Other
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variables were not statistically significant. The results of
the CFA were generally better than those of the MIM-
IC CFA. However, the GFI of the MIMIC CFA was also
greater than 0.9 and the RMSEA was less than o.1. The
CFA model is shown in Fig. 2. A standard coefficient
estimation demonstrates statistical significance at the
level of 0.05.

Distribution and correlation

Table 3 shows the distributions of the subscale scores of
the 28-item WSWS-K and the correlations among the
scores of the subscales of the WSWS-K. Overall, the sub-
scales were positively correlated with each other. Anxiety
was strongly positively correlated with anger, sadness,
and concentration (r = 0.749, r = 0.726, and r = 0.636, re-
spectively), and sadness was strongly positively correlat-
ed with anger (r = 0.654). Some correlation coefficients
were negative and statistically significant. Hunger was
negatively correlated with sleep (r = —0.257). Some cor-
relation coefficients were statistically significant (less
than o.01), but the effects size were all less than o.250: =
0.231 (craving, anxiety), r = 0.238 (craving, concentration),
r = 0.170 (craving, sadness), r = 0.201 (sleep, anxiety), and
r=0.218 (sleep, concentration).

Criterion-related validity

Criterion-related validity was assessed by examining
the relationships of the subscale scores of the WSWS-K
with the matched items of the MNWS-K. The total score
of the WSWS-K was statistically significantly positively
correlated with the MNWS-K questionnaire’s total score
(0.768; p < 0.01) (Table 4). Additionally, the subscales of
the WSWS-K were statistically significantly positive-
ly correlated with the matched items of the MNWS-K.
Thus, the WSWS-K was highly correlated with the MN-
WS-K, and the WSWS-K is sufficiently valid to mea-
sure smoking withdrawal symptoms among Koreans
(the Pearson’s product moment correlation was 0.768,
indicating a strong linear correlation). A simple linear
regression was performed to examine the predictive va-
lidity of the two questionnaires. A good correlation was
found between the total scores of the WSWS-K and MN-
WS-K (Fig. 3). Additionally, we performed linear regres-
sion between the WSWS-K and MNWS-K with adjust-
ment of age, gender, comorbidity, and smoking history.
After adjustment for these variables, the WSWS-K was
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Table 2. Confirmatory factor analysis and multiple indicators and multiple causes confirmatory factor analysis of the Korean

version of the Wisconsin Smoking Withdrawal Scale

Factor analyses

CFA (seven-factor)

CFA (one-factor) MIMIC CFA (seven-factor)

Variable
Male sex -
Age -
Comorbidity -
Smoking -

Goodness of fit indices

df 329
Chi-square 1,275.12
pvalue <0.001
GFI 0.917
AGFI 0.891
CFI 0.849
NFI 0.808
RMR 0.095
RMSEA 0.098

- —0.404
- -o0.013%
- 0.112
- 0.006
350 451
4,433.03 1,438.13
< 0.001 < 0.001
0.824 0.905
0.782 0.882
0347 0.843
0.331 0.788
0.201 0.588
0.197 0.086

CFA, confirmatory factory analysis; MIMIC, multiple indicators and multiple causes; df, degree of freedom; GFI, goodness-

of-fit index; AGFI, adjusted goodness-of-fit index; CFI, comparative fit index; NFI, normed fit index; RMR, root mean square

residual; RMSEA, root mean square error of approximation.
< 0.05.

also statistically significantly positively correlated with
the MNWS-K. The results are shown in Table 5.

Internal consistency reliability

As a result of the internal consistency of the scales,
Cronbach’s alpha of the overall scale was 0.87 (above
the pre-specified criterion of 0.70), thus reflecting good
internal consistency reliability [21]. Cronbach’s alpha of
the seven subscales ranged from 0.68 to 0.95. Generally,
Cronbach’s alpha exceeded o.70; it was below o.70 (0.68)
only for concentration. Although, the value for concen-
tration was lower than that for the other variables, the
overall Cronbach’s alpha value demonstrated compe-
tent reliability. The Cronbach’s alpha coefficients for the
WSWS-K are summarized in Table 6.

DISCUSSION

To our knowledge, this is the first report on the transla-
tion and validation of the WSWS in the Korean language.

https://doi.org/10.3904/kjim.2018.355

Previous studies of interval consistency reliability of the
seven subscales of the original version of the WSWS
had reported values of Cronbach’s alpha of 0.91 (range,
0.75 to 0.93) [11] and 0.91 (range, 0.76 to 0.91) [10]. In this
study, Cronbach’s alpha coefficient was 0.8y (range, 0.68
to 0.95). As Cronbach’s alpha coefficients for the overall
instrument were shown to be relatively high and above
the standard of 0.70, the WSWS-K was considered to be
reliable. The value for concentration was relatively lower
than that for the other variables. This difference could
be explained by the fact that, compared to a previous
validation study, this study had many older participants.
The average age of the participants in this study was
59.23 years, and the study included 95 people over the age
of 7o years. This demographic may have influenced the
results of the survey because concentration decreases
with age [22,23]. We conducted CFA to assess construct
validity. In this study, the AGFI of the seven-factor mod-
el was 0.891 and RMSEA was 0.098. In a previous study,
Etter and Hughes [10] examined validity by comparing
the WSWS and the MNWS. They performed CFA of the
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Figure 2. Path diagram of a
confirmatory factor analysis
of the Korean version of Wis-
consin smoking withdrawal

scale. *p < 0.01.
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Table 3. Distributions of subscale scores and Pearson’s correlation coefficients among 28-items of Korean version of the Wis-

consin Smoking Withdrawal Scale (n = 300)

Correlation coefficients

Subscale Mean+SD  Median (min-max)
1 3 4 5 6 7
1. Anger 3.10 £3.14 3.00 (0-11) -
2. Anxiety 5.13 £3.65 5.00 (0—-16) 0.749°
3. Concentration 4.27 £2.74 4.00 (0-12) 0557°  0.636° -
4. Craving 10.51 +3.77 12.00 (0-16) 0.289° 0.231° 0.238° -
5. Hunger 11.47 % 4.10 12.00 (0—20) -0.079 -0.126* -o0.111 0.011 -
6. Sadness 4.46 £ 2.92. 3.50 (0—14) 0.654° 0726° 055° 0170° -0.166"
7. Sleep 6.78 £ 4.84 4.00 (0—20) 0.201° 0.296b 0.218" —0.003 —0.257b 0.409b -
8. Whole score 45.71 £ 14.25 43.00 (15-90) 0.775b 0.817° 0.697b 0.470" 0.099 0.778" 0.5,11b
< 0.05.
bp <0.01.
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original version of WSWS and AGFI was 0.87 [10], which
falls below o.9o. Hence, the AGFI value obtained in the
current study was above the value in the original study
[10], and it would be appropriate to conclude that the

Table 4. Validity of items on the Korean version of the Wis-

consin Smoking Withdrawal Scale (n = 300)

Wisconsin Minnesota
Anger 0.778*
Anxiety 0.672%
Concentration 0.621%
Cravings 0.820"
Hunger 0.741%
Sadness 0.657%
Sleep 0.797*
Whole score 0.768%
ip<o.o1.
30 .
[ 25 7 ) ° . - Pid . - g
L o e
o 201
]
Z 154
e
S 104
£
5 -
04 .

T
20 40 60 80 100

Wisconsin whole score

Figure 3. Regression plot of the Wisconsin questionnaire to-
tal score versus Minnesota questionnaire total score ( = 0.35,
p<o0.001, R*=0.59).

KJIM™

structure of the questionnaire has been adequately de-
signed. These results indicated that the WSWS-K was
psychometrically sound and appropriate for evaluating
nicotine withdrawal symptoms among Koreans.

Hughes and Hatsukami [9] developed the MNWS in
1986, and the scale was modified to reflect changes made
in the DSM-1IV criteria for nicotine withdrawal in 1996 [24].
The MNWS includes eight items (depressed mood [sad],
insomnia, irritable/frustrated/angry, anxious [nervous],
difficulty concentrating, restless [impatient], increased
appetite, and desire or craving to smoke) answered on
5-point Likert-type scales raging from ‘none’ to ‘severe.’ It
is the briefest scale available among the self-report mea-
sures of nicotine withdrawal currently used, and its psy-
chometric properties have been reported to be as good as
those for other, longer questionnaires (Cronbach’s alpha
was 0.85, and the test-retest intraclass correlation coeffi-
cient over a 14-day period was o.71). Thus, we decided to
assess the criterion-related validity by examining the re-
lationship of the subscales of the WSWS-K with matched
items on the MNWS-K. Seven of eight items on the MN-
WS-K, except ‘restless,” were matched to each other. The
total score and the subscales of the WSWS-K were highly
correlated with the MNWS-K, and the correlation analy-
sis demonstrated that the WSWS-K has good validity to
measure nicotine withdrawal symptoms.

Continuous and accurate assessment of nicotine de-
pendence and withdrawal symptoms is required for ef-
fective smoking cessation and smokers’ education. The
Fagerstrém Test for Nicotine Dependence (FIND) [25]
is the most commonly used measure of nicotine depen-
dence. However, it only measures physiological depen-
dence, and has limitations that it cannot measure psy-
chological dependence such as craving. The Mood and

Table 5. Linear regression between the MNWS-K and the WSWS-K with adjustment of age, sex, comorbidity, and smoking

Variable B SE tvalue p value
Intercept -6.07 1.62 —3.74 0.0002
WSWS-K 035 0.02 20.76 <0.001
Age 0.01 0.02 0.59 0.5538
Sex, male (ref) vs. female -0.22 1.04 —-0.21 0.8319
Comorbidity, no (ref) vs. yes 0.43 0.56 0.77 0.4415
Smoking —0.01 0.02 —0.63 0.5310

MNWS-K, Korean version of the Minnesota Nicotine Withdrawal Scale; WSWS-K, Korean version of the Wisconsin Smoking

Withdrawal Scale; SE, standard error.

https://doi.org/10.3904/kjim.2018.355
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Table 6. Cronbach’s alpha coefficient for items on the Korean

version of the Wisconsin Smoking Withdrawal Scale (n =300)

Subscale Cronbach’s alpha
Anger 0.86
Anxiety 0.77
Concentration 0.68
Cravings 0.95
Hunger 0.83
Sadness 0.80
Sleep 0.93
Whole scale 0.87

Physical Symptoms Scale (MPSS) [26] and MNWS have
been widely used to measure withdrawal symptoms.
However, both the MPSS and MNWS have the disadvan-
tage that one withdrawal symptom is measured with on
single item. Because the WSWS measures one withdraw-
al symptom with several items, it is able to measure with-
drawal symptoms more accurately [10]. In this study, we
developed the Korean version of the WSWS and its va-
lidity and reliability were confirmed in Korean smokers.

Our study has several limitations. First, the majority
of participants (93.7%) in this study were male. However,
from the Korean statics in 2016, the smoking rate was
39.1% and 3.1% in adult men and women, respectively
[27]. More specifically, the smoking rates of men in fif-
ties, sixties and seventies were 36.3%, 25.3%, and 15.5%,
respectively. In contrast, the smoking rates of women in
fifties, sixties and seventies were 2.9%, 1.9%, and 1.1%,
respectively [28]. Overall, the smoking rate of women in
Korea is very low, particularly at the age of 50 toyo years,
which is reflective of the subjects in this study. In this
respect, the number of women in this study was not very
small. Second, the participants comprise current smok-
ers and former smokers had stopped smoking within
the last year. Therefore, there may be a difference in
severity of the withdrawal symptoms. However, from
the previous study [29], withdrawal symptoms can be
last until 1 year after smoking cessation and significant
craving symptom disappear after 1 year. Third, the par-
ticipants were a convenient sample recruited exclusive-
ly from outpatients visiting our hospital, which means
that no evaluation was made for smokers who do not
visit the hospital. Fourth, the lack of sociodemographic
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information limits the ability to generalize the results.
Finally, because the study utilized self-reported mea-
sures of nicotine withdrawal symptoms, there was no
way of determining whether these symptoms were over-
reported or underreported.

Considering the appropriate psychometric evidentia-
ry properties provided by our study, we conclude that
the WSWS-K is an appropriate, reliable, and valid in-
strument for assessing nicotine withdrawal symptoms
including cravings, among Korean smokers. In Korea,
the national reimbursement program for medical costs
of smoking cessation was launched in 2015. If a smoker
succeeds in quitting smoking, all medical costs relat-
ed to smoking cessation are supported by the Korean
government. The smoking cessation program only eval-
uates the dependence of nicotine using the FTND [25]
at the initiation of treatment, and there are no Korean
language tools available to assess nicotine withdrawal
symptoms that can occur during treatment. The WS-
WS-K can be used to evaluate the withdrawal symptoms
in smokers who joined the reimbursement program for
medical costs of smoking cessation. Additionally, the
WSWS-K can be used in future research and clinical
evaluations of Korean smokers with acceptable validity

and reliability.

KEY MESSAGE

1. The original version of the Wisconsin Smok-
ing Withdrawal Scale was translated into the
Korean language.

2. The Korean version of the Wisconsin Smoking
Withdrawal Scale (WSWS-K) was validated in
smokers.

3. Satisfactory internal consistency coefficients
together with the validity findings suggest the
use of the WSWS-K in the Korean population.
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Supplementary Table 1. Comparison of the 28-item Wisconsin Smoking Withdrawal Scale sorted by subscale between the

original and the Korean version

The original version The Korean version Subscale T}:;z(i);;an
13.1 have been irritable, easily angered. 13. U= AR50] yat, 444 s} bk Anger B2y
15. T have been bothered by negative moods such 15. U= 3L 8, 75 59 £440 1

as anger, frustration, and irritability. o] ¥]Etk
18. T have felt frustrated. 18. U= A7 =7ick
3. I have been tense or anxious. 3. U IAEAY S0ttt Anxiety =9t
6. T have felt impatient. 6. U=E&Ado] gl
8. I have found myself worrying about my problems. 8. U= U] =A|of tial] Z7do] @k

10. T have felt calm lately. 10. U= T R2be))?

4. My level of concentration is excellent.? 4. 4 JFEL skt Concentration ~ F2%5

23. Itis hard to pay attention to things. 23. U= AF3l] ofch

27. It has been difficult to think clearly 27. U= BEsHA AZsh= Aol jlo] £tk
9. Ihave had frequent urges to smoke. 9. U= A gl F5S 27| itk Craving 4

11. Ihave been bothered by the desire to smoke 11. U= gl E u]e- a1 A8 ul-S- ufj o

a cigarette. A7 A ),
20. T have thought about smoking a lot. 20. U= ol thsf 2k A2tk
26. T have trouble getting cigarettes off my mind. 26. U= Eufjof] gk 22 G717t
=Tk
1. Food is not particularly appealing to me.* 1. U= gduto] gick? Hunger 3=

14. I want to nibble on snacks or sweets. 14. U= IR 21 A R E WAl Al

16. T have been eating a lot. 16. U= 2| Wo] wi=t},

21. Thave felt hungry. 21. U HjaES =71ch

28. I think about food a lot. 28. U= =4)of ok A7+ Ap= gk
7. Thave felt upbeat and optimistic.a 7. U= 384 e|a Yy o|c)? Sadness &

12. T have felt sad or depressed. 12. U= S 7L 9-&38)c)

19. Ihave felt hopeless or discouraged. 19. U= UEsiAY 3o] gl AXE

7tk
24. T have felt happy and content.? 24. U= PESHL pHERbeR?
2. Tam getting restful sleep.? 2. U= HYRE A F3boh? Sleep Sk
5. Iawaken from sleep frequently during the night. 5. U= o]l o7} 245 70Tt
17. Tam satisfied with my sleep.? 17. U U] Rof| ghERt)?
22. Ifeel that I am getting enough sleep.? 22, U= S83) oF9] S F3iciar
AYzeiet?
25. My sleep has been troubled. 25. U= S 2 F514] 3t

*These items are reverse scored.
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Supplementary Table 2. The Korean version of the Wisconsin Smoking Withdrawal Scale (WSWS-K) (§t=o{ $AZ Al Fok

4 HE)

ofee] ool thal of BA] A=A EAEAL

(0} 1

A3 234 srck 34 gt

w9 g

2. U WIS S Fheh
5 U U bl

10. U= 2|7 2)25}c)2

1 s S 7191 48 ukS o] A7hAIck
12. U= AU 8510t

3. U Aol yaL, 4A| 87k

4. U PR FRAAE B e,

15. U= 3, &, A5 59 8291 7 el HEth

16. U= 2 @ol Btk

17. U= L] erof] RSt

18, UH= 27 Lk,

19. U= HEsAY sle] gl A B2l

R S

o~ o~ o~ o~ e~ o~~~ o~~~ o~ N N~ N~ N~ N~ N~ NN~~~
v v e e v e e e e e e e e e e e e e S~ e —

]’]"C_‘ H 'a_ — h;]'
22. tHe %85k 9F0) 401 Hgbth Azt
23. Y= RE5P7] ofFek
24. Y Sk HHEJTE?
25. U= e & FskA] et
26. U= gHlloll it A4S @AU7I7E A5tk
27. Y= B st o] Aol &0t
28. L= 4ol tigh A2 A4 ik
e
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