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Objective  The Beck Depression Inventory-II (BDI-II) is one of the most popular scales for evaluating the severity of depression in ad-
olescents as well as adults. The prevalence of depression increases during adolescence, and it has shown a rapid increase with occurrence
at an earlier age and a tendency to continue into adulthood. Data from an adolescent nonclinical sample provides us more information
related to depressive symptoms as potential risk factors. The current study was designed to two objectives: 1) to analyze the reliability
and validity the BDI-II among Korean adolescents and 2) to evaluate the factorial structure in a Korean nonclinical adolescent sample.

Methods The participants included 1072 adolescent boys and girls. We assessed the internal consistency, corrected item-total correla-
tion, and the convergent validity of the BDI-II. We also performed confirmatory factor analyses to determine the internal structure of
the BDI-II for Korean adolescents using Mplus 6.1.

Results The Cronbach’s alpha for the BDI-II total score was 0.89. The correlation between the BDI-II and the PHQ-9 was strong
(r=0.75), and anxiety-related measures were 0.68 and 0.71, which were also in the high range. Among the five different factor structures,
the modified three-factor model demonstrated the best overall fit.

Conclusion The BDI-II is a reliable tool for measuring the severity of depressive symptoms in Korean adolescents. Therefore, the find-

ings can provide basic information for examining the prevalence rate, intervention strategies for depression in adolescents.
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INTRODUCTION

Depression has become a common disorder worldwide af-
fecting a significant number of populations.' The prevalence
of depression increases during adolescence, and it has shown
a rapid increase with occurrence at an earlier age and a ten-
dency to continue into adulthood.** Depression during ado-
lescence is associated with seriously negative outcomes such as
increased risk for adolescents substance abuse, school dropout
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and suicide attempts.>> Approximately 10-15% of all children
and adolescents are currently experiencing depressive symp-
toms,® with 2% of young children and 4-8% of adolescents
suffering from Major Depressive Disorder (MDD).” Har-
rington et al. reported that about sixty percent of the depressed
adolescent group had one or more episodes of MDD in adult-
hood.? In addition, a study performed in a community sample
showed that people with subthreshold depression in adoles-
cence had a similar prognosis to those who meet the criteria
for major depression, and sample members with subthreshold
depression are a group with elevated risks of later depression
and suicide behaviors.’ If adolescent depression is not detect-
ed early and properly, there is a possibility that it may become
chronic and may also become an obstacle to one’s personal
cognitive, emotional, and social functioning.>*?

The Beck Depression Inventory (BDI) is one of the most
popular scales not only as one of the most widely used self-re-
port instruments for evaluating the severity of depression, but



also for screening for depression in clinical practice and gen-
eral population of adolescents as well as adults.' Since it was
originally developed in English in 1961, the BDI has been
translated into many languages with high levels of reliability
and validity across cultures."* The BDI has undergone two
major revisions: in 1978 as the BDI-IA and in 1996 as the BDI-
IL"" In recent years, many attempts have been made to exam-
ine the psychometric properties of the BDI-II; however, these
studies focused mostly on data from adult populations,'*"
and a limited number of reliability and validity studies of the
BDI-II have been conducted in adolescents, either outpa-
tients or inpatients.”*'

It is especially important to obtain a greater understanding
of the influential results related to depressive symptoms as po-
tential risk factors in nonclinical adolescents, given the fact
that several mood-related disorders have their onset in child-
hood and adolescence.'® Data from a nonclinical sample are
crucial for evaluating the response of subclinical patients who
may potentially have mood symptoms or disorders.>'® Also,
given the high prevalence of depressive symptoms in the youth
population, assessing the reliability and validity of the BDI-II
provides significant background information for extending its
use to population beyond a clinical sample.

There have been a few studies that revealed the factor struc-
ture of the BDI-II in an adolescent clinical sample, and it has
been known that the factor structure of the BDI-II for adoles-
cents might be different from that for adults. Steer and his col-
leagues identified a three-factor solution for the BDI-II in ado-
lescent psychiatric outpatients.”> Another study conducted
confirmatory factor analyses of several first-order solutions,
but the analyses failed to provide adequate fit estimates for 408
adolescent psychiatric inpatients.” Thus, conducting EFA, the
model was composed of the two-factor solution, defined by
cognitive-affective and somatic, unlike those of the BDI-II in
an adult sample.”

Similar to the studies in a clinical adolescent sample, the
factor structure of the BDI-II has not been established in a
nonclinical adolescent sample. A research proposed the two-
factor model of the BDI-II for Turkish nonclinical adolescents,
defined by cognitive and somatic-affective.’ Also, bifactor an-
alytic models, an alternative strategy for evaluating the struc-
ture of the BDI-II, were suggested in a sample of 414 U.S. ado-
lescents.'® However, a study performed in Taiwanese nonclinical
adolescents reported a modified three-factor model consisting
of negative attitude, performance difficulty, and somatic fac-
tor. The author claimed that adding the three error correla-
tions might be explained by the features of the samples. Adoles-
cents in East Asia excessively value their academic performance
and exams. When individuals have low academic perfor-
mance, they devalue themselves, which may make them feel
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that there is no hope for the future. As they spend most of
their time studying, they do not have time to enjoy other lei-
sure activities. In addition, they frequently do not have enough
time to sleep, which leads to changes in their appetite.”> On the
other hand, the results in European and U.S. studies showed a
different factor structure from the above test result in Taiwan.
Therefore, it needs to be considered whether there is a cultur-
al difference in adolescent depression.

The present study aims to investigate the psychometric
properties of the BDI- IT in a large and stratified sample of Ko-
rean nonclinical adolescents. It was designed to fulfill two main
objectives: 1) to analyze the reliability and validity the BDI-II
among Korean adolescents and 2) to evaluate the factorial
structure in Korean nonclinical adolescents.

METHODS

Participants

The Korean Beck Anxiety and Depression Inventory (K-
BANDI) project is a cross-sectional, ongoing study designed
to standardize and investigate the psychometric properties of
the self-report measures (i.e., BDI-II, BAIL BHS) developed by
Beck and colleagues from 5 regional areas (i.e., Seoul, Incheon,
Cheongju, Daegu, Jinju) across South Korea.** The current
study used a subset of data drawn from the K-BANDI study.
The participants included 1072 adolescent boys and girls who
were recruited through education classes, recreational centers,
advertisement, and via word-of-mouth. The mean age of the
total sample was 15.35 (SD=1.73) years, wherein 51% of the
sample were female. Parents were asked to sign the consent
form and give the survey to their child to complete in a private
place. The adolescent respondents received an approximately
5$ reward for their participation. Completion of the survey
was taken as a form of assent by the adolescents. All partici-
pants participated on a voluntarily and anonymous basis. This
study was approved by the Samsung Medical Center Institu-
tional Review Board.

Measures

Beck Depression Inventory-II

The BDI-II is a 21-item self-report inventory designed to
assess the presence and severity in depressive symptoms. Each
item is rated on a 4-point Likert-type scale ranging from 0 to
3, based on the severity in the last two weeks. The total score
ranges from 0 to 63, with higher scores indicating more severe
depressive symptoms. With permission of the publisher, The
Psychological Corporation, two independent licensed clini-
cal psychologists (J.H.K. and S.T.H.) translated the original
English version of the BDI-II into Korean and confirmed the
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content of the questionnaire through debate among three re-
searchers. A proficient bilingual person who had a master’s de-
gree in clinical psychology re-translated it into English, and re-
searchers reviewed and revised into its final version. The
psychometric properties of the BDI-II among Korean adult
population showed strong internal consistency, test-retest reli-
ability and good concurrent and discriminant validity. And the
bi-factor model showed the best fit among Korean adults.”

Patient Health Questionnaire-9

The PHQ-9 is a 9-item depression-screening instrument.”
It was developed based on the MDD criteria from the Diag-
nostic and Statistical Manual of Mental Disorders, Fourth edi-
tion (DSM-1V). Each item was rated based on the frequency
of a depressive symptom in the past two weeks. The PHQ-9
score was calculated by assigning a score of 0, 1, 2, and 3, to
the response categories of “not at all”, “several days’, “more
than half the days”, and “nearly every day’, respectively. The

Korean PHQ-9 showed good reliability and validity.*

State-Trait Anxiety Inventory Korean YZ Form
The STAI-KYZ assesses two types of anxiety with two

scales: State Anxiety (STAI-S) and Trait Anxiety (STAI-T).
State Anxiety is measured by 20 short descriptive statements,
which the individual makes in reference to how he or she feels
at the moment, whereas Trait Anxiety is measured by 20
statements that refer to ones general feelings. The Korean ver-
sion of STAI showed good validity and reliability for adult
samples.”’

Statistical analysis

We used Mplus 6.1 to determine the factor structure of the
BDI-II. All analyses were conducted using the mean and vari-
ance-adjusted weighted least squares estimation (WLSMV)
method for the total adolescent sample. We tested the fitness
of several models: 1) the one-factor model (“general depres-
sion”); 2) the model with two correlated factors (“cognitive-
affective” and “somatic”); 3) the model with three correlated
first-order factors (“cognitive’, “somatic-affective’, and “guilty-
punishment”); 4) the bifactor model, with all items loading
on a general factor (“negative affect”), and two specific factors;
5) the model with three correlated factors (“negative attitude”,
“performance difficulty”, and “somatic elements”). All error
covariances and item cross-loadings described in the original

Table 1. Beck Depression Inventory-Il for Korean adolescents item means, standard deviations, percentages symptomatic, and corrected

item-total correlations (N=1072)

Symptom M SD % Tiot
Sadness 0.36 0.50 35.2 0.53
Pessimism 0.51 0.65 43.8 0.52
Past failure 0.39 0.61 32.8 0.54
Loss of pleasure 0.40 0.58 35.6 0.49
Guilty feelings 0.59 0.66 50.5 0.51
Punishment feelings 0.34 0.64 271 0.50
Self-dislike 0.34 0.68 22.9 0.63
Self-criticalness 0.43 0.67 34.3 0.61
Suicidal thoughts or wishes 0.34 0.52 32.3 0.50
Crying 032 0.63 234 0.44
Agitation 0.33 0.52 30.7 0.50
Loss of interest 0.29 0.54 25.0 0.44
Indecisiveness 0.54 0.62 47.5 0.47
Worthlessness 0.24 0.54 19.3 0.60
Loss of energy 0.47 0.62 39.6 0.56
Changes in sleeping pattern 0.93 0.67 74.7 0.37
Irritability 0.64 0.66 54.1 0.53
Changes in appetite 0.78 0.72 62.2 0.34
Concentration difficulty 0.53 0.66 44.0 0.50
Tiredness or fatigue 0.70 0.60 63.4 0.53
Loss of interest in sex 0.17 0.47 14.3 0.23

%: total percentage endorsing response choices 1, 2, or 3, ri:: corrected item-total correlations
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models were included in analyses. The fit of each model was
assessed by means of the following three goodness of fit indi-
ces: 1) the Comparative Fit Index (CFI good fit 20.95), 2) the
Tucker-Lewis Fit Index (TLI good fit >0.95), 3) the Root Mean
Square Error of Approximation (RMSEA good fit <0.05) and
its 90 % confidence interval (90% CI).?

In order to investigate the item reliability of the Korean ad-
olescents BDI-II items, we assessed their internal consistency
using Cronbach alpha indices, corrected item-total correla-
tions, and interitem correlations. To assess the convergent valid-
ity of the BDI-II, Pearson product-moment correlations with
other self-report measures were calculated.

RESULTS

Internal consistency

Item means, standard deviations, percentages symptomatic,
and corrected item-total correlations are summarized in Table
1. Cronbachs alpha estimates were computed to establish in-
ternal consistency of the BDI-II total. For the total sample of
1072 participants, the alpha estimate for the Korean BDI-II to-
tal scale score was 0.89, which was comparable to that in pre-
vious studies.” Examination of the corrected item-total correla-
tion coeflicients showed that each item contributed substantially
to the total BDI-II score (range=0.05 to 0.56). Item 21 (Loss of
Interest in Sex) showed the lowest correlation with item 13
(Indecisiveness) (Table 2).

Concurrent validity

Using Pearson correlation analysis, we investigated the rela-
tions between scores on the BDI-II and the other self-report
measures. The Pearson correlation coeflicient for the Korean

BDI-II and the PHQ-9 was 0.75, indicating a strong correla-
tion between these two measures of depression. Correlations
between the Korean BDI-II and anxiety related measures (i.e.,
STAI-S, STAI-T) were 0.68 and 0.71, which were also in the
strong range (Table 4).

Factorial validity

We conducted a series of confirmatory factor analyses (CFA)
to determine the factor structure of the Korean BDI-II. Sever-
al models were selected based on the previous findings using
an adolescent sample. We examined one-, two-, three-, and
modified three-factor models, and additionally evaluated a
bifactor solution for the BDI-II. Results of the CFA are sum-
marized in Table 3. Detailed descriptions of the models test-
ed in the present study are as follows.

Model A

In this model, we constrained all 21 items to load onto a sin-
gle factor. We tested this solution as a baseline model. The model
failed to provide a good fit to the sample data (CFI=0.919,
TLI=0.910, RMSEA=0.065).

Model B

This model is based on the findings by Osman et al.*® They
conducted a series of confirmatory factor analyses to establish
factor structure of the BDI-II among adolescent psychiatric
inpatients. This model is defined by two-correlated factors.
The cognitive-affective factor was composed of items 1-10
and 12-14; and items 11 and 15-21 defined the somatic fac-
tor. This model did not provide an acceptable fit to the sam-
ple data (CFI=0.921, TLI=0.912, RMSEA=0.064).

Table 3. Summary of results from confirmatory factor analyses for Korean adolescent samples (N=1072)

Model Study X df CFI TLI RMSEA 90% CI
Model A Null model 1007.561 189 0.919 0.910 0.065 0.061-0.069
Model B Osman et al.* 988.849 188 0.921 0.912 0.064 0.060-0.068
Model C Steer et al.* 851.004 186 0.934 0.926 0.059 0.055-0.063
Model D Osman et al.' 575.060 168 0.960 0.950 0.048 0.044-0.053
Model E Wu et al.” 532.477 183 0.965 0.960 0.043 0.039-0.047

CFI: comparative fit index, TLI: Tucker-Lewis index, RMSEA: root mean square error of approximation, CI: confidence interval

Table 4. Means, standard deviations, and scale intercorrelations (N=1072)

Scale M SD N 1 2 3 4
BDI-II 9.63 7.19 1071 1

PHQ-9 3.67 3.68 1069 0.745* 1

STAI-S 37.48 10.99 1069 0.676* 0.599* 1

STAI-T 38.86 11.67 1069 0.707* 0.620* 0.907* 1

*all tests are significant at the 0.001-level. BDI-II: Beck Depression Inventory-II, PHQ-9: Patient Health Questionnaire-9, STAI-S: State-Trait

Anxiety Inventory-State, STAI-T: State-Trait Anxiety-Trait
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Model C

Steer et al.** conducted an exploratory factor analysis to in-
vestigated factor structure of the BDI-II items using 210 ado-
lescent outpatients. This model consisted of three positively
correlated first-order factors: cognitive factor (items 2, 3, 7-9,
13, 14, and 19), somatic-affective factor (items 1, 4, 11, 12, 15—
18, 20, and 21), and guilty-punishment factor (items 5, 6, and
10). In the present study, we found that this model had a
moderate but unsatisfactory fit to the sample data (CFI=0.934,
TLI=0.926, RMSEA=0.059).

Model D

The Osman et al.'® nonclinical adolescent model consisted
of three orthogonal first-order factors - a general depression
factor (G), a somatic factor (items 15, 16, 18, 19, and 20), and
a cognitive-affective factor (items 1-14, 17, and 21). This
model provided a good fit to the sample data (CFI=0.960,
TLI=0.950, RMSEA=0.048). However, item 21 (Loss of Inter-
est in Sex) failed to load onto the cognitive-affective factor. In
addition, two items (Loss of Pleasure, Loss of Interest) showed
negative relationships with the cognitive-affective factor.
Based on these findings, we concluded that this model could
not explain the internal structure of the BDI-II in our sample.

Model E

This model consisted of three oblique factors: negative atti-
tude (items 1-3, 5-10, and 14), performance difficulty (items
4, 11-13, 17, and 19), and somatic elements (items, 15, 16,
18, 20, and 21). Wu et al.” investigated three different factor
structures and modified the previously reported factor struc-
ture; three correlated item errors were set (item 2, item 3; item
4, item 12; item 16, item 18). This model provided best fit es-
timates for the sample data (CFI=0.965, TLI=0.960, RM-
SEA=0.043). The factor loadings ranged from values of 0.15
(item 21: Loss of Interest in Sex) to 0.73 (item 7: Self-Dislike).
The correlations among the factors ranged from 0.75 to 0.94.

DISCUSSION

The purpose of the present study was twofold: 1) to evalu-
ate the reliability and validity and 2) to establish the factor
structure of the BDI-II in a nonclinical population of Korean
adolescents. The result of Cronbach alpha estimate was pretty
high, comparable to those reported in Taiwanese and U.S.
nonclinical adolescents.>'® It was demonstrated that the BDI-II
was internally consistent, and items were significantly correlat-
ed with the total score. Also, the mean of the Item 16 (changes
in sleeping pattern) was 0.93, which was the highest grade
among all. The result was similar to the findings of the study in
a US. nonclinical adolescent sample which reported that the
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mean of Item 16 was 1,' indicating that most adolescents who
were not depressed or who were slightly depressed also experi-
enced changed in sleep. Thus, it might be affected by hor-
mones released during adolescence.” In addition, the BDI-IT
showed a strong correlation with another depression-related
measure; the correlation of the BDI-IT with the PHQ-9 was
strong, which are the instruments that measure the same con-
struct (i.e., depression).” Also, the STAI is known to include
the items that reflect depression and general negative affect
(i.e., dysphoric mood, negative self-appraisal) rather than
pure anxiety,””' and the BDI-II and the STAT had moderately
positive correlations as in the previous research.'®

The present study tested five different model structures.
The Models A, B, and C failed to provide an acceptable fit,
and the Model D could not explain the internal structure of
the BDI-II. As a result, our current findings revealed that the
data for Korean adolescents are best represented by a modified
three factors including negative attitude, performance difficul-
ty, and somatic elements, supported by the previous research
conducted in Taiwan.” Unlike the two-factor model suggested
by previous studies on nonclinical adolescents or students in
Western countries,>' the three-factor structure with perfor-
mance difficulty revealed by the research on nonclinical adoles-
cents in East Asia may provide several possible explanations.
One explanation could be that the Confucian values of East
Asia put a great emphasis on education and academic achieve-
ment as a primary means for the individual to attain social sta-
tus and self-fulfillment; hence, East Asian parents have enor-
mous interest in their children’s academic performance in
high school and in the result of their children’s college en-
trance exams.”” It occasionally makes Asian adolescents feel
overwhelmingly pressured to perform well academically.***
As Asian adolescents spend most of their time studying, they
may express their depressiveness through decline in academ-
ic achievement or difficulty in concentration.

Also, in the current study, the factor loading of item 21
(Loss of Interest in Sex) was 0.15, and this might be due to the
characteristic of adolescent depression. A prior study with in-
patient adolescent also reported item 21 showed low corre-
spondence with DSM-IV depressive symptoms.*® Therefore,
there might be possible that decreased libido may not be a
typical feature of depression during adolescence; thus, it needs
to be studied further in the different adolescent sample.

This study has some limitations. The present study did not
conduct test-retest reliability; hence, we recommend that this
issue should be studied further. Also, it is better to determine
the factor structure of the BDI-II in clinical adolescents in or-
der to compare with the results of this study.

In conclusion, the present research attempts to standardize
the BDI-II with a relatively large sample of Korean adoles-
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cents. In addition, the reliability and validity of the BDI-II in
this research corresponded with those in extant research. This
finding reveals that the BDI-II is a reliable tool for measuring
the severity of depressive symptoms in Korean adolescents.
Therefore, the findings from this research can provide basic in-
formation for examining the prevalence rate, intervention strat-
egies for depression in adolescents and so forth.
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