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Purpose: This study aimed to validate the psychometric properties of the CRAFFT (Car, Relax, Alone,
Forget, Family/Friends, Trouble) by using item response theory (IRT) and further examine gender dif-
ferences in item-level responses.

Methods: This study used the 13™ (2017) Korea Youth Risk Behavior Survey data conducted by the
Korean Centers for Disease and Prevention and analyzed data of 8,568 students who reported drinking
alcohol in the previous 30 days. IRT assumptions including unidimensionality, local independence, and

fg{) YZZZ‘;; monotonicity were tested. A one-factor two-parameter IRT model was fitted for item parameterization
alcohols (M3 = 76.92, 20 df, p < .001, root mean square error of approximation = 0.02). Graphics for item char-

acteristic curves and item and test information curves were provided. Differential item functioning (DIF)

analysis was evaluated to measure item equivalence between boys and girls.

Results: Unidimensionality and local independence were satisfied, and the dominant factor eigenvalue

and variance were 2.48 and 41.3% in boys and 2.08 and 34.7% in girls, respectively, and residual corre-

lations in paired items were less than .2. The discrimination parameters were estimated as 1.32—3.59 for

boys and 1.30—3.64 for girls. The severity parameters estimated verity as —0.23 to 1.67 for boys

and —0.32 to 2.17 for girls. DIF was detected for four of six items, “Car,” “Relax,” “Forget,” and “Family/

friends.” However, its impact on the total score was negligible.

Conclusion: The CRAFFT is a valid and reliable screening tool to identify alcohol use problems for both

boys and girls, exhibiting good discrimination, good coverage of severity, and negligible DIF.

© 2019 Korean Society of Nursing Science, Published by Elsevier Korea LLC. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

psychometrics
validation studies

Introduction The 2018 Korea Youth Risk Behavior Survey (KYRBS) reported

that 18.7% of boys and 14.9% of girls in Korea aged between 13 to 18

Adolescent drinking is a common social issue in all countries.
Alcohol use in adolescents is associated with serious negative
consequences, such as self-harm, suicidal attempts, truancy, de-
linquency, unintended pregnancy, and academic failure [1,2].
Furthermore, adolescents who drink at an early age are at higher
risk of developing alcohol use problems and disorders [3].
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currently drink, among whom 37.2% of the boys and 38.9% of the
girls showed problematic drinking behaviors [4]. These numbers
for adolescent drinkers in Korea are higher than those in other
countries as the United Kingdom, in which the adolescent drinking
rate was 9.9%, as found in the Millennium Cohort Study [1]. Such
statistics suggest that Korean drinking adolescents might face even
higher risks for alcohol abuse.

Although the Korean government has been enforcing a strict
policy prohibiting supplying alcohol to adolescents and conducting
rigorous public education and campaigns against alcohol abuse
among adolescents [5], adolescent alcohol consumption is not
decreasing [5]. These circumstances have led practitioners and
clinicians to pay more attention to the importance of early inter-
vention and treatment, such as early identification of adolescent
alcohol abuse.
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The Korea Centers for Disease Control and Prevention (KCDC)
has conducted the KYRBS annually since 2005 to examine the
health status of Korean middle- and high-school students [4]. The
KYRBS surveys 16 areas of health and risk behaviors, including
mental, physical, oral, and reproductive health; substance abuse;
internet addiction; dietary and bodyweight control; and personal
hygiene [4]. The KYRBS is conducted nationally, and its data enable
health indicators to plan and evaluate youth health—related pro-
jects sponsored by the Korean government.

To monitor problematic drinking behaviors among Korean ad-
olescents, the KYRBS uses the CRAFFT (an acronym for the first
letter of the key words Car, Relax, Alone, Forget, Family/Friends,
Trouble [6]). The CRAFFT, which is a six-item instrument, was
developed by Knight et al. [6] to screen problematic alcohol use in
adolescents. Although there are many other instruments to di-
agnose alcohol use problems, such as the Alcohol Use Disorders
Identification Test [6], the Problem Oriented Screening Instrument
for Teenagers [7], and the CAGE (an acronym for the first letter of
key words in Cut down, Annoyed, Guilty, Eye Opener) [8], the
CRAFFT has many advantages over the other tools. First, the CRAFFT
is specifically designed for adolescents [9]. Second, the CRAFFT is
time-efficient because testing takes approximately three minutes
to complete, which makes it easy to administer as an interview or
self-report [10].

Currently, the CRAFFT has been translated into different lan-
guages. To serve as a valid screening tool for alcohol use problems
in adolescents in different parts of the world, some adjustments
have been necessary. For example, the Argentine [11], French [12],
Norwegian [13], Turkish [14], and Korean versions of the CRAFFT
[15] have been evaluated for sensitivity and specificity, showing
that there were variations in sensitivity and specificity, which
suggests that these results were affected by each country's own
societal and cultural factors. As for the Korean version of the
CRAFFT, the question related to “Car” (“have you ever ridden in a car
driven by someone including yourself who was high or had been
using alcohol or drugs?”) was not sensitive enough to identify
problematic alcohol use in Korean adolescents, suggesting that this
item could be modified [15]. Similarly, in the Argentinian version of
the CRAFFT, questions related to “Car” and “Alone” (e.g., “Do you
ever use alcohol or drugs while you are by yourself, or alone?”) had
little influence on screening for alcohol use problems [11]. Adap-
tation of the CRAFFT to each country's unique circumstances is
necessary to ensure that the measure is culturally and develop-
mentally appropriate for its adolescent population [14].

These aforementioned studies that validated different language
versions of the CRAFFT used classical test theory (CTT), which in-
volves examining reliability and factor structure [11,12,14,15],
whereas there is a lack of studies conducted to validate the CRAFFT
using item response theory (IRT) [13]. To validate an instrument,
IRT has some advantages in overcoming the limitations of CTT, for
which reason this study used IRT. The following section includes
two parts: (1) an overview of IRT and (2) the aims of this study.

Overview of IRT

In general, a measure is composed of multiple items; IRT focuses
on the item level of a measure, while CTT focuses on the full scale
[16]. IRT can evaluate how each item functions within a scale and
how much information each item contributes to a scale [17]. IRT,
which developed from CTT, has some advantages over CTT. First, IRT
computes item statistics that are independent of the sample from
which they were estimated [18]. Second, a respondent’s scores in a
measure are independent of item difficulty [18], that is,

independent of the particular choice of item. Third, in IRT, the
standard error of measurement is not assumed to have a constant
value regardless of the respondent's location on the range of a scale
[18]. This means that a measure is not equally precise across the full
range of possible item scores [19]. For example, respondents’'
highest scores on a measure will not have the same level of pre-
cision as their scores in the middle of the measure [20].

IRT uses a statistical model to provide item characteristics,
including item difficulty, item discrimination, and differential item
functioning (DIF) [21]. Item difficulty is an arbitrary value of pro-
ficiencies or traits that measures how difficult the item is [22]. For
example, when the response format of a scale is dichotomous, item
difficulty identifies the proficiency at which about 50% of re-
spondents are expected to answer the item correctly. In addition,
item discrimination identifies how well an item can differentiate
between respondents with different trait levels [19]. Higher
discrimination means that the item differentiates well between
respondents with different levels of the trait measured by it.
Moreover, IRT provides DIF, that is, an identification of items for
bias that evaluates true differences for different populations (e.g.,
gender or ethnicity) [22]. One of IRT's assumptions is that item
parameters are consistent among subgroups. Thus, DIF is a
powerful IRT statistic to help identify biased items.

To sum up, IRT can provide a critical view of item functioning
without sample and test biases and the impact of item biases across
different populations [19,22]. Applying IRT to analyze the CRAFFT
scale can give us greater insight into the functioning of each item as
well as the full scale and the different meanings that an item may
have for different subgroups.

Aim of the study

The CRAFFT was originally developed to screen for alcohol and
drug use problems. According to the 2017 KYRBS, the prevalence of
current drinking in adolescents was 16.9%, whereas that of current
drug use was 1.0% [23]. These statistics show that adolescents have
more problems with alcohol than drug use, and a possible reason
for the higher use of alcohol use than drugs is that adolescents have
easier access to alcohol than drugs. Accordingly, as alcohol is more
readily available, the government pays more attention to alcohol
use problems. Given these circumstances, the CRAFFT question-
naires in the KYRBS ask only about alcohol use, and the focus of the
present study is on alcohol use problems in the CRAFFT.

To our knowledge, only one study has used IRT to evaluate the
CRAFFT in a representative Norwegian adolescent population [13];
however, this study did not provide details of item response and
functioning, presenting only difficulties across items. In addition,
most previous validation studies have been conducted in hospital
settings [9—11] or with clinical patient samples [12], yet little
research has been conducted in a school-based adolescent popu-
lation [13]. Furthermore, substantial evidence shows variations in
alcohol use patterns, problems, and motives by gender [24—26], yet
a paucity of research is available examining gender differences in
item-level responses in the CRAFFT. It is important that any
screening instrument functions well regardless of setting and
gender [27].

Gender differences in drinking patterns and drinking motives
have been found in several studies [25,26]. Male adolescents re-
ported drinking for social or enjoyment enhancement reasons,
while female adolescents tend to drink as a coping mechanism to
deal with their emotions [25]. Thus, it is necessary to examine
whether CRAFFT indiscriminately identifies drinking problems in
both boys and girls.
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Overall, the aims of this study were twofold. First, this study
examined the psychometrics of the CRAFFT among the general
population of Korean adolescents using IRT. Second, this study
investigated item equivalence between genders.

Methods
Study design and data source

The study evaluated the psychometric properties of the CRAFFT
using the 13™ (year 2017) KYRBS data. The KYRBS, which was
designed to provide health-risk behavior epidemiological infor-
mation on middle- and high-school students nationwide, has been
conducted annually by the KCDC in Korea since 2005 [28]. The
KYRBS collected information during the month of June 2016 from a
nationally representative sample of students who attended middle
and high schools in 17 provinces.

The KYRBS used a multi-stage cluster probability sampling
design to recruit participants. First, the primary sampling units
(PSUs) were schools. Second, once PSUs were selected, a systematic
sampling method was used to sample one classroom of each grade
[28]. All students in the sampled classes were eligible to participate
and use a Web-based survey (p. 1076) [28]. The mean time to
complete the survey was 45—50 minutes. A more detailed
description of the KYRBS data is found on the KCDC website [23].

Participants

The total sample size of the KYRBS was 62,276 adolescents aged
12—18 years. Of the total sample, this study used 8,568 students
who reported that they had drunk alcohol in the previous 30 days.
The mean age of the participants was 1594 + 150
(mean + standard deviation). The participants comprised 4,997
boys (58.3%) and 3,571 (41.7%) girls, and there were 2,070 middle-
school students (24.2%) and 6,498 high-school students (75.8%).
Approximately 21% answered that they had used alcohol for the
first time during elementary school. About 40% answered that they
had consumed 5—6 drinks at a time during the last month. There
were differences in alcohol consumption between boys and girls:
Boys were more likely to binge-drink (consume 5—6 drinks at a
time [29]) than girls (46.1% in boys and 37.2% in girls, p < .01), and
the prevalence of heavy alcohol use (defined as binge-drinking on
five or more days in the past month) in boys was higher than in girls
(14.4% in boys and 8.5% of girls, p < .05).

Measures

The CRAFFT comprises six items that ask about problems related
to alcohol use to detect alcohol use problems over the past year [6].
As mentioned previously, the KYRBS modified the CRAFFT ques-
tionnaire for the current Korean situation; thus, only alcohol use
was asked in the original CRAFFT instrument. As mentioned earlier,
the name CRAFFT was formed from the first letters of the key words
in six questions: (1) Have you ever ridden in a “Car” driven by
someone (including self) who was high or had been using
alcohol? (2) Do you ever use alcohol to “Relax,” feel better about
yourself, or fit in? (3) Do you ever use alcohol while you are by
yourself, “Alone”? (4) Do you ever “Forget” things you did while
using alcohol? (5) Do your “Family or friends” ever tell you that you
should cut down on your drinking? and (6) Have you ever gotten
into “Trouble” with the law while you are using alcohol? The in-
strument uses dichotomous responses of yes (1) or no (0), and the
sum of scores ranges from O to 6. Higher scores indicate greater
severity of alcohol use problems.

Ethical considerations

This study involved the secondary analysis of a preexisting,
deidentified, and publicly available data set, KYRBS. This study was
approved by Chungnam National University (Approval no. 201903-
SB-021-01).

Data analysis

Before IRT analysis, a total of 8,568 students who completed
the CRAFFT questionnaire were selected for a separated data set.
Factor analysis was conducted using eigenvalue and variance.
Model fit was tested by examining the difference in -2 log
likelihood of the one-parameter and two-parameter model. The
difference in -2 log likelihood of two models is distributed as 2
values by degrees of freedom (df). A one-factor two-parameter
logistic model was used to examine item responses and their
relationships with the trait measured by the scale. The essential
prerequisites for an IRT model, such as unidimensionality, local
independence, and monotonicity, were assessed by examining
eigenvalues on a scree plot, residual correlations, and the shape
of the item characteristic curve. Factor loadings (1), discrimina-
tion (a) parameters, and difficulty (severity of the alcohol use
problem in this study) (b) parameters were estimated and pre-
sented with item characteristic curves. The (b) parameter indi-
cated the position of the item characteristic curve on the latent
trait continuum. The (a) parameter measured the degree of
precision with which an item was distinguished between low-
trait and high-trait individuals (lower alcohol use problems vs.
higher alcohol use problems in this study). An item and test
information curve described the amount of information pro-
vided by each item and the items as a set of the test along the
severity continuum. The more information a test provides at a
particular trait level, the smaller the standard errors in that
range. Model fit was determined by S-y? fit statistics, which
express the degree of fit or misfit between observed and ex-
pected values, along with M fit statistics and root mean square
error of approximation in the data.

DIF analysis was conducted to evaluate item variance between
genders by examining item parameters that were significantly
different between boys (reference group) and girls (test group). An
iterative process for DIF analysis was conducted: (1) identifying
items without DIF, (2) iterative testing of each item for DIF, and (3)
fitting a final model. For the first step, anchor items (items without
DIF) and test items (items with DIF) were identified by comparing
a parsimonious model, in which all parameters constrained to be
equal were set free to be estimated distinctly for the two groups.
The Wald statistic was used to test the significance of DIF, yielding
a 2 value and df for each parameter estimate between the two
groups. For each item, the significance of the %> value was
considered an indication of DIF. After identifying anchor items, the
process was repeated until no test items were identified as having
DIF. The marginal maximum likelihoodestimation method of Bock
and Aikin was used to fit the final models and estimate the
parameters.

The required sample size for conducting IRT analysis including
DIF detection is greater than 200 cases [30]. The aforementioned
sample size for the present study was 8,568, which was sufficient
for analysis. Descriptive statistics analyses of the participants were
performed using SPSS version 18 (IBM Corp., Armonk, NY, USA),
and other statistical analyses were conducted using IRTPRO
version 4.2 (Socientifit Software International, Inc., Lincolnwood,
IL, USA).
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Results
Model fit

A one-factor two-parameter logistic model was used to examine
item responses and their relationships with the trait measured by
the scale. The one-factor model was determined with the first
eigenvalue (2.48 in boys and 2.08 in girls) and variance (41.3% in
boys and 34.7% in girls). Internal consistency was determined by
Kuder—Richardson Formula 20 to be .69 and .60, respectively. The
difference between -2 log likelihood for the one-parameter and
two-parameter models was not significant (40592.30 -—
40569.69 = 22.61, 6 df, p = .070), which indicates that there is no
statistical significance in the difference in discrimination for the
items. However, we decided to use a two-parameter model to find
more information about the characteristics of items. It was inten-
ded to identify respondents' trait for alcohol use to pursue our
study aim, which is to evaluate different item function between
boys and girls as mentioned earlier.

Table 1 presents the parameters for each item and the %2 values
and probabilities for the tests of a and b DIF by gender. The p-values
for the S-y? fit statistics of the items were all less than .01, and the
model had adequate fit (M, = 76.92, 20 df, p < .001, root mean
square error of approximation = .02).

Item discrimination

Item discrimination (a) parameters indicate the differences in
item sensitivity to variations in alcohol use, demonstrating that
changes in certain items with larger discrimination may be more
clinically meaningful than others. Items on the CRAFFT scale
appeared to perform similarly across boys and girls as groups
(Figure 1). All items exhibited good discrimination (1.32—3.59 for
boys and 1.30—3.64 for girls). “Trouble” had the greatest discrimi-
nation (a = 3.59 for boys and a = 3.64 for girls), indicating that this
item was most sensitive in distinguishing individual differences in
the severity of alcohol use problems, while “Alone” showed the
least discrimination (a = 1.32 for boys and a = 1.30 for girls) and
thus the least sensitivity to individual differences in the severity of
alcohol use problems.

Item difficulty

The item difficulty (b) parameters indicated differences in levels
of severity of alcohol use problems, such that higher b estimates on
the continuum of f reflect more severe alcohol use problems. The b
estimates indicated good coverage of severity and ranged
from —0.23 to 1.67 in boys and from —0.32 to 2.17 in girls. In boys,
the items with highest scores were “Car” (b = 1.67), “Friends”
(b = 1.52), and “Trouble” (b = 1.49), and the lowest score was on
“Relax” (b = —0.23), which reflected that items with higher b es-
timates may be more clinically relevant to problematic alcohol use.

Table 1 Differential Item Functioning by Gender (N = 8,568).

Similarly, in girls, the highest was “Car” (b = 2.17) and the lowest
was “Relax” (b = —0.32), reflecting that “Car” may be more clinically
relevant to problematic alcohol use than “Relax.”

Differential Item Functioning

Regarding measurement equivalence between boys and girls,
four items showed significant DIF: “Relax” exhibited both a DIF and
b DIF, while “Car,” “Forget,” and “Family/friends” showed only b DIF
(Table 1). The trace lines for the items “Car,” “Relax,” “Forget,” and
“Family/friends” were not identical between boys and girls, pre-
senting left-shifted lines for “Relax,” “Forget,” and “Family/friends”
and a right-shifted line for “Car” in girls compared with boys
(Figure 1). These shifts indicate differences between boys and girls
in responding “yes” to the items. For example, girls who were less
problematic were more likely to respond “yes” for “Relax,” “Forget,”
and “Family/friends” than boys with a similar trait level. There was
a reverse trend for “Car”: Girls who were more problematic were
more likely to respond “yes” to the item than boys with a similar
trait level. “Relax” had both a DIF and b DIF, which suggested that it
may sensitively distinguish severity of alcohol use problems among
girls with less severe alcohol use problems.

Item and test information functions

Item information curves showed that the information was
concentrated around the area defined by the severity parameters
(Figure 2). In both groups, “Trouble” was considered the most
informative item to identify problematic behavior, especially for
adolescents with more problematic behavior, while “Alone” pro-
vided the least information. Otherwise, the curve for “Relax” had a
reverse trend compared with the other items, functioning relatively
well at lower levels of problematic alcohol use, which implies good
measurement properties for moderate or lower levels of the con-
tinuum. It distinctively contributed more information about less
problematic behavior. The test information curve with standard
errors of measurement indicates the amount of information pro-
vided by the instrument across the continuum of problematic use
(Figure 3). The six items of the test performed better as a set at
measuring a slightly narrow range of moderately severe levels on
the continuum. It also showed that more information was provided
for girls at middle-lower levels (e.g., —1 < f < 1) than for boys at the
same level. However, the expected score did not substantially differ
between genders across the range of severity of alcohol use prob-
lems (Figure 3), indicating that differences in DIF did not essentially
change the total score level and canceled out at the test level.

Discussion
This study evaluated the psychometric properties of the CRAFFT

using IRT, suggesting that this screening instrument is valid for
identifying alcohol problems among Korean adolescents. Given the

Items Boys (n = 4,997) Girls (n = 3,571) 2 (p)

Response to yes (%) A a (SE) b (SE) Response to yes (%) A a (SE) b (SE) a DIF b DIF
Car 472 (9.4)*** 079 2.22(0.13) 1.67 (0.05) 132 (3.7)*** 086 1.95(025)  2.17(0.15) 1.0(319)  28.9(<.001)
Relax 2,815 (56.3)*** 0.68 1.58(0.09) —0.23(0.03) 2,246 (62.9)*** 096 239(023) -032(0.13) 11.3(<.001) 10.1(.002)
Alone 1,354 (27.1) 0.61 1.32 (0.07) 0.99 (0.05) 913 (25.6) 0.66 1.30(0.07) 1.00 (0.05)
Forget 932 (18.7)*** 079 2.15(0.12) 1.14 (0.04) 790 (22.1)** 104 289(044) 077(0.05) 26(105)  32.9(<.001)
Family/Friends 657 (13.1) 0.74 1.88(0.10) 1.52 (0.05) 491 (13.7) 0.95 2.35(0.27) 1.18(0.06)  2.7(.104)  15.7 (<.001)
Trouble 446 (8.9)** 091 3.59(0.34) 1.49 (0.03) 189 (5.3)** 112 3.64(0.34) 1.49 (0.03)

Note. DIF = differential item functioning; SE = standard error.
**p <.001
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Figure 1. Item characteristic curves for all 6 items.
Note. Solid line (G1) for boys and dotted line (G2) for girls.

brevity of the instrument, CRAFFT appears to be a practical and
effective tool to screen for alcohol use problems.

As for the details of the answer responses in this study, the
frequency of positive answers regarding alcohol use problems
ranged from 8.9% to 56.3% for boys and from 3.7% to 62.9% for girls.
Of the six items, “Car” (“Have you ever ridden in a car driven by
someone including yourself who was high or had been using
alcohol?”) had the least positive responses by both groups (9.4%
and 3.7% for boys and girls, respectively). However, other studies
showed a higher percentage of positive responses to the “Car”
question, such as 68% in the study by Bernard et al. [12] conducted
in Switzerland, and 42.6% in the study by Knight et al. [9] conducted
in the U.S. The differences in findings may be due to different so-
ciocultural factors, such as differences in the legal ages for drinking
and driving. The legal drinking age in Korea is 19 years, while in
Switzerland, teenagers can legally drink alcohol at the age of 15
years and at 21 years in the U.S. [12,15]. At the same time, a driver's
license is issued to persons aged 19 years and older in Korea, while
in Switzerland and in the U.S,, the legal driving age is 18 years and
16 years, respectively [12,15]. The combination of different legal
drinking and driving ages serves as a sociocultural variable. The
Korean legal drinking and driving ages are higher than in the other
two countries, allowing less access to alcohol and occasions these
legal-aged Korean teenagers to drive in their younger years, which
might have contributed to lower positive responses to “Car.”

In contrast, “Relax” (“Do you ever use alcohol to relax, feel better
about yourself, or fit it?”) received the highest rate of positive

Theta

responses by both groups (56.3% and 62.9% for boys and girls,
respectively). For this item, Bernard et al. [12] and Knight et al. [7]
found positive response rates of 73.0% and 15.6%, respectively.
These mixed findings may indicate differences in drinking attitudes
and patterns influenced by each country's distinct alcohol policy
and drinking culture, implying that CRAFFT needs to incorporate an
age-specific and culturally appropriate context.

IRT is a powerful technique to test items for bias using DIF
analysis, and in this study, gender-related item response bias was
examined with DIF. Gender differences in item response were
found for “Car,” “Relax,” “Forget,” and “Family/Friend.” This finding
may be explained by gender differences in drinking patterns and
drinking motives. Several studies have shown that boys were more
likely to drink frequently and be drunk than girls [25,26] and that
boys tend to drink for enjoyment and for social reasons [25],
whereas girls tend to use alcohol to cope with negative emotions,
such as depression or anxiety, but are less likely to drink in
response to peer pressure or to fit into a group [31]. The findings of
our DIF analysis suggest that boys and girls have different drinking
patterns and motives. Regarding the “Relax” question which tried
to track down the motivation for drinking, girls responded that they
drink for relaxation more than boys do. Thus, differences in motives
and attitudes toward alcohol consumption might have yielded a
different response to this item in CRAFFT. It also appears that the
discriminative power of this item was higher in girls than in boys.
Regardless of the apparent gender differences in the item proper-
ties, DIF was not reflected at the test level, meaning that DIF did not
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affect gender differences overall. In other words, as the six items of
the CRAFFT, whose scores were summed to yield the total score for
the whole scale, did not yield different results for boys and girls, the
CRAFFT is confirmed to be suitable as a screening tool to identify at-
risk alcohol users among Korean youth.

Several limitations of this study should be noted. First, there is a
limitation in the measurement that might have biased the results.
Specifically, the “Relax” question (“Do you ever use alcohol to Relax,
feel better about yourself, or fit it?”) may be taken as asking about
two different drinking attitudes at the same time, that is, drinking
for enjoyment and for social reasons [12]. It has been suggested that
these two different drinking attitudes should be asked about sepa-
rately. Second, owing to its nature as a secondary analysis, the
present study was limited by the sample. The KYRBS did not include
adolescents who were not enrolled in school (e.g., drop-outs). Thus,
the findings of this study apply only to adolescents who attend
school, not to those who have left. Third, owing to the nature of self-
reporting to measure alcohol use problems, it is unclear how hon-
estly the participants answered the questions. Some adolescents
might have overstated their alcohol use, while others might have
understated it, which might have biased the findings. Finally,
although this study used data with a complex sampling design, we
only used the adolescents who completed the CRAFFT in a separate
data set without multilevel structure or sample weights. Thus, it
must be kept in mind that the study results have a potential bias in
the estimates. Because the impact of test length, number of exam-
inees, and values of item parameters vary widely from one context
to another [32], it has been recommended that IRT analyses with a
complex sample design take a hybrid aggregated—disaggregated
approach, which could address biased characteristics of the items
and examinees [33]. However, it is known that hybrid methods have
a limited selection of specific statistical software (e.g., Mplus) among
current standard IRT packages, and there is a lack of empirical
analysis applying the method. Further studies performing data
analysis with weights are needed.

Despite these study limitations, this study has certain strengths.
This study used the KYRBS, a large nationally representative sample
of Korean general adolescents, suggesting that the findings can be
generalized to the in-school adolescent population. In addition, this
study used IRT, including the DIF method, and demonstrated dif-
ferences in item responses between boys and girls. These findings
may be useful for practitioners and clinicians to consider gender-
specific responses to drinking patterns and motives in the assess-
ment of alcohol use problems.

Conclusion

The results of this study provide evidence that the CRAFFT is a
reliable and practical screening tool to detect alcohol use problems
among Korean adolescents, showing high discrimination, good
coverage of severity, and negligible item response biases by gender.
The findings suggest that certain items function differently in boys
and girls, implying that approaches that consider gender differ-
ences are needed to reduce alcohol-related risky behavior.
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