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Abstract

Preschool teachers are at high risk of depression. Therefore, emphasis should be placed on
evaluating a valid and reliable instrument to measure depressive symptomatology for this
population. One such promising instrument is the Beck Depression Inventory (BDI-11), a 21-
item self-report measure designed to assess the presence and severity of depression.
Although the tool’s psychometric properties have been analyzed in different samples, they
have not been validated with a Korean preschool teacher sample. Hence, this study sought to
evaluate the psychometric properties of the Korean version of the BDI-Il in a sample of Korean
preschool teachers. The study participants comprised 252 Korean preschool teachers (243
women and 9 men) with an average age of 33.5 years (SD = 10.3, range = 21-59). The
participants completed the Korean version of the BDI-Il online. Confirmatory factor analysis
was performed to examine the psychometric properties of the BDI-II. Six models based on the
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literature were tested, including single-factor, correlated two- and three-factor, and bifactor
models. The reliability and validity of the BDI-lIl were also analyzed. The bifactor model
demonstrated the best data fit with an overarching vital general depression factor that
coexists with comparatively weak specific cognitive, affective, and somatic factors. Internal
consistency, measured using McDonald’s omega coefficients, was adequate in all cases. Using
a validated screening instrument such as the BDI-Il may allow clinicians to better detect
depression among preschool teachers because of its conciseness and satisfactory
psychometric properties. Since a bifactor model confirmed the unidimensionality of the BDI-
I, the scores of specific factors should not be used in isolation. However, clinical assessment
may benefit from its subscales if they are used in conjunction with total scores.

Keywords
Beck Depression Inventory-ll; confirmatory factor analysis; convergent validity; depression;
preschool teachers

1. Introduction

Depression is a common mood disorder that affects an individual’s ability to perform life
activities across different domains. Depression is so common and pervasive that it is often referred
to as the “common cold” of psychological disorders [1]. More than 280 million people of all ages
worldwide suffer from depression, significantly contributing to the global burden of disease [2]. In
South Korea, depression is regarded as a significant public health concern as it is one of the leading
causes of suicide death in the general population [3], among which teachers, particularly preschool
teachers, are at a high risk. A cross-national comparison survey by the OECD [4] demonstrated that,
compared to other countries, Korean teachers identify different sources of stress more often due
to a high perceived volume of administrative work, time restraints, child behavior challenges, and
addressing parents’ concerns [5]. Moreover, preschool teachers specifically experience additional
stressors when they respond to different emergencies involving young children and perform
nonteaching-related tasks such as cleaning, dressing, and feeding—a result of working directly and
intimately with young children [6]. Public awareness is also inadequate regarding the
professionalism of Korean preschool teachers as essential partners of the preschool education
profession, resulting in low social recognition of their status as well as measly salaries [7].
Furthermore, because the South Korean ECE system (e.g., curriculum, tuition, and operation) is
centralized to the Ministry of Health and Welfare, teachers may experience increased stress levels
as a result of administrative duties to meet government requirements [5]. Thus, their experience of
such stressors increases their susceptibility to mental disorders, which in turn affects instructional
quality and children’s social and emotional development [8]. The growing prevalence of depressive
symptoms among these professional educators has necessitated an accurate assessment of
depression acuity and severity. Early detection allows for timely intervention and treatment,
significantly improve an individual’s well-being and long-term outcomes.

Among self-assessment instruments, the Beck Depression Inventory-Il (BDI-II) is one of the most
widely used to diagnose depression and assess its severity in adolescents and adults [9]. Since the
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BDI-Il's publication, its psychometric performance's robustness has been well established across
diverse communities and populations [10-19]. Although the BDI-Il was initially designed to map onto
the Diagnostic and Statistical Manual of Mental Disorders symptom criteria for major depressive
disorder, research suggests that the former is instead a measure of depression symptom severity,
generally categorized as cognitive, affective, and somatic [20]. However, due to the original intent
of the BDI-Il to measure depression globally, existing studies on its factor structure have been highly
controversial and inconclusive. In their initial study, Beck et al. concluded that BDI-Il items assess
the somatic-affective and cognitive dimensions of depression, which has been replicated by many
studies [11, 12] but with specific differences regarding the extent to which the 21 items were
associated with the two factors. Since then, several studies have shown different dimensions of the
BDI-Il structure using confirmatory factor analysis (CFA), mainly with two [13, 14] and three
correlated factors [10, 15, 16]. For example, studies involving college student samples have
supported an alternative two-factor model, but the factors were termed cognitive-affective and
somatic [13, 14]. Meanwhile, other studies in primary care settings with cancer and heart disease
patients, as well as substance abusers, observed that the three-factor model consisting of cognitive,
somatic, and affective domains best represented the BDI-Il's factor structure [10, 15, 16].
Furthermore, studies involving adolescents and undergraduate students have identified an
alternative three-factor model of negative attitudes, performance difficulty, and somatic domains
[17-19].

Although the above evidence supports two- or three-factor structures, researchers have
suggested that first-order-factor solutions may be problematic as they fail to represent
multidimensionality, which occurs when indicators are associated with more than one construct.
Theoretically, the assumed multidimensionality of the BDI-Il is not aligned with its current scoring
system. A two- or three-factor structure of the BDI-Il would theoretically translate into a separate
calculation and interpretation of scores for each subscale. However, researchers typically calculate
BDI-II total scores by aggregating across the 21 items, which suggests the presence of a general
factor and contradicts the findings of factor analytic studies that BDI-Il evaluates multiple
depression domains [10-19]. However, studies have not clarified the degree to which the total
scores reflect reliable variation on a single overall latent entity and yet concurrently reflect multiple
subfactors of the same latent entity, the extent to which the use of subscale scores is justified [21].

Recent studies have addressed some of these limitations by testing and proposing alternative
bifactor models [21-25], which partition item variance into an overarching latent construct and one
of several specific content domains. Bifactor models can also be used to determine whether the
scale items are primarily viewed as unidimensional and, therefore, whether the total score should
be used or multidimensional, which requires a separate interpretation of subscales from the total
score [23]. These studies showed that a bifactor model has a better data fit than alternative models.
For example, Faro and Pereira [22] and Keller et al. [24] examined the BDI-Il using bifactor modeling.
They found that its subscale scores were unreliable, confirming the extremely low variance beyond
that explained by the general factor. These findings are consistent with McElroy et al. [21], who also
obtained similar results when they tested 15 different CFA models of the BDI-Il derived from theory
and other studies.

Although the psychometric properties of the BDI-Il have been well documented among Korean
populations, including adolescents [17], university students [26], and patients with major
depression [27], whether the findings can be generalized to specific occupational groups such as
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preschool teachers remain unclear. This is because the stress or depression experienced by
preschool teachers is different from that observed among other populations (e.g., adolescents,
older adults, and psychiatric patients). Hence, without a more rigorous empirical examination, one
cannot assume that the measure would perform equally well in a teaching occupational group
where the rates of severe depression have been found to be as high as 18.6% [28]. Because of the
lack of consensus on the structure and dimensionality of the BDI and the symptom severity
presented in this population, an examination of the measure’s performance in a preschool sample
would help understand the function of the BDI-II.

To address this literature gap, this study aimed to examine the factor structure of the BDI-II
among preschool teachers. This will involve testing different measurement models suggested by
other studies to determine which structural model best fits the data using CFA. Exploring the factor
structure of the BDI-Il among occupational groups in Korea may provide more extensive empirical
data to improve the BDI-Il. Next, this study also sought to examine the reliability and validity of BDI-
Il scores to establish the tool’s psychometric robustness.

2. Materials and Methods
2.1 Participants and Procedures

This study obtained ethical approval from the Institutional Review Board at Woosong University
in Korea, where the study took place (Protocol Code: 1041549-200457-SB-91). Afterward, a pilot
study was conducted in which four teachers from childcare centers were recruited through the
personal contacts of the principal investigator (Pl), who visited the childcare centers in person to
explain the purpose of the study and perform an initial assessment of the scale. Pilot participants
were encouraged to suggest any necessary changes. No further changes or modifications were
made, as the pilot participants indicated no changes were required. After the pilot study, an online
link to the questionnaire was generated using Google Forms. Study participants were recruited
through personal contacts, social media advertising, and postings on the Korean National Early
Childhood Teachers’ community website. These posts described the study’s purpose, benefits,
participation risks, voluntary nature, and data confidentiality.

Preschool teachers who met the following inclusion criteria were invited to participate: (a) born
in the Republic of Korea, (b) employed by a childcare center (c) working as full- or part-time
preschool teachers, and (d) willing to participate. They were not compensated for their participation.
All interested participants were directed to the survey link to complete the questionnaire online.
Informed consent was obtained from the participants electronically before their data were collected.

The full sample consisted of 252 preschool teachers (243 women and 9 men). Their mean age
was 33.5 years (SD = 10.3, range = 21-59). The participants had an average of 6.3 years of teaching
experience (SD = 6.02, range = 1 month-35 years). They worked at on-site childcare centers (49.6%),
private childcare centers (21.0%), public childcare centers (11.9%), corporate childcare centers
(6.7%), domestic daycare centers (5.6%), and others (5.2%).

Notably, gender imbalance in the early childhood workforce has always been a global
phenomenon, where extensive studies have found that male early childhood educators lingered
around 2%-3% in the majority of Western and non-Western countries [29]. No differences were
observed in Korea, where only 3.4% of early childhood teachers are males. The latest data from the
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Ministry of Health and Welfare show that an overwhelming 96.6% of preschool teachers are women
[30], which explains why most of our sample were women.

2.2 Measure
2.2.1 The Beck Depression Inventory—Second Edition (BDI-II)

The BDI-II consists of 21 items on affective-cognitive and affective symptoms associated with
depressive symptomatology. Each item is rated on a 4-point Likert-type scale ranging from 0
(symptom absent) to 3 (severe symptoms). Total severity scores range from 0 to 63, with higher
scores indicating higher depression severity. Cutoff scores serve as guidelines for interpreting
specific severity levels of depressive symptoms: minimal (0-13), mild (14-19), moderate (20-28), and
severe (29-63). This study used the Korean version of the BDI-Il, which has been validated in Korean
adults [31].

2.3 Statistical Analysis

Statistical analysis was then performed using IBM SPSS Statistics for Windows (version 23) and
Mplus 7.4. Before the analysis, the data for the 21 items of the BDI-Il were screened for outliers,
missing values, and normality. No outliers were removed because their percentage was considered
small (0.6%) relative to the sample size. Missing data from participants who intentionally or
unintentionally skipped or refused to answer some questions were minimal; the most significant
number of missing cases was 11, less than 5% of the total cases in the dataset. These data were
replaced using the expectation-maximization algorithm. The normality of the distribution was
assessed through univariate analyses. As in many nonclinical samples, the data were non-normally
distributed, and skewness and kurtosis values for all study variables were well within acceptable
ranges (i.e., £3.00).

Next, CFA via the weighted least squares estimator (WLSMV) was performed to assess the model
that best fits the BDI-Il. Studies have found that WLSMV estimation outperforms maximum
likelihood for ordered categorical indicators involving five or fewer answer categories such as the
BDI-II [32, 33]. Quality of fit was evaluated using chi-square (x?) and its subsequent ratio with
degrees of freedom (x2/df), comparative fit index (CFl), Tucker—Lewis index (TLI), root mean square
error of approximation (RMSEA), and its 90% confidence interval (90% Cl). Marsh et al.’s guidelines
suggest that the x?/df ratio should be less than 5; CFl and TLI = 0.90, and RMSEA < 0.06 to indicate
a good fit [34].

Multiple CFAs were performed to identify six different latent structures of the BDI-Il developed
with adult samples and commonly used in the literature to test goodness of fit when applied to the
data. Specifically, six models with the best fit from each validation study were selected. Model 1
was a one-factor solution in which all 21 items of the BDI-Il were allowed to load onto a single latent
depression variable. Model 2 tested Beck et al.’s original two-factor model, “somatic-affective” and
“cognitive” factors. Model 3 was a correlated three-factor model postulated by Buckley et al. [10]
consisting of cognitive, affective, and somatic factors. Model 4 was also a correlated three-factor
model proposed by Wu and Huang [19], composed of negative attitude, performance difficulty, and
somatic elements. This model also included three correlated item pairs (2 and 3; 4 and 12; 16 and
18). Model 5 was Faro and Pereira’s [22] bifactor model consisting of a general factor and two
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orthogonal group factors. All 21 items were loaded onto the general factor and two specific factors
(cognitive-affective and somatic-affective). Finally, Model 6 was Garcia-Barista et al.’s [23] bifactor
model, which includes a general factor on which all items load and three specific factors (cognitive,
affective, and somatic). (see Table 1).

Table 1 Factor models tested and factors on which items were mapped.

Model Factors Items

Model 1 (single factor) General depression 1-21

Model 2 (Two-factor) Somatic-affective, 4,10-13, 15-21
Cognitive 1-3,5-9,14
Cognitive, 1-3,5-9,14

Model 3 (Three-factor) Affective, 4,10,12, 13
Somatic 11, 15-21
Negative attitude, 1-3,5-10, 14

Model 4 (Three-factor) Performance difficulty, 4,11-13,17,19
Somatic elements 15, 16, 18, 20, 21
General depression, 1-21

Model 5 (Bifactor) Cognitive-affective, 1-10,12, 14
Somatic-affective 11, 13,17, 19
General depression, 1-21

Model 6 (Bifactor) Cognitive, 3,5-8,13,14
Affective, 1,2,4,9, 12
Somatic 10, 11, 15-21

Reliability in terms of internal consistency was examined using McDonald’s omega reliability
coefficients, which have been proven to be more robust than Cronbach’s alpha in capturing the
proportion of scale variance due to all common factors and the proportion of scale variance
attributable to a general factor [35] as is the case for the bifactor models tested in this study. Omega
reliability coefficients (w) estimate the degree of variance in total scale scores attributable to
familiar sources of variables. In contrast, the omega hierarchy (wH) refers to the estimated
proportion of variance of the observed total scores that can be attributed solely to the general factor
[36]. McDonald’s omega w values above 0.70 can be considered acceptable internal consistency
estimates. In addition, wH values above 0.80 suggest that factor strength and total scores can be
considered unidimensional [37]. Additionally, explained common variance (ECV) was computed to
interpret each factor’s importance further. ECV assesses the proportion of the common variance
explained by the general factor divided by the total common variance, indicating unidimensionality.
An ECV value of >0.70 indicates a general solid factor and that the common variance is essentially
unidimensional [38].

We performed an a priori power analysis using G Power 3.1 to determine the study's required
sample size. For this sample, it was not appropriate to calculate margins of error because of the
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nonrepresentative, nonrandom processes used to assemble it. Nevertheless, the current sample
size 252 provides a power of 0.995, sufficient to detect a medium effect size of f>=0.15.

3. Results

3.1 Descriptive Statistics

Table 2 shows that the 21 items of the BDI-Il had an overall mean score of 14.8 (SD = 8.2). Based
on the cutoff score guidelines, the participants scored in the mildly depressed range.

Table 2 Descriptive statistics for the Beck Depression Inventory-Il items.

Item M SD Range  Skewness Kurtosis
1. Sadness 0.31 0.52 0-3 1.61 2.75
2. Pessimism 0.28 0.65 0-3 1.12 2.92
3. Past failure 0.40 0.79 0-3 1.65 1.19
4. Loss of pleasure 0.51 0.69 0-3 1.36 1.88
5. Guilty feelings 0.52 0.80 0-3 1.19 -0.44
6. Punishment feelings 0.28 0.65 0-3 1.87 1.81
7. Self-dislike 0.48 0.76 0-3 1.29 0.36
8. Self-criticalness 0.44 0.85 0-3 1.86 2.36
9. Suicidal thoughts 0.31 0.54 0-3 0.98 1.10
10. Crying 0.63 0.93 0-3 1.18 0.80
11. Agitation 0.46 0.89 0-3 1.24 0.67
12. Loss of interest 0.79 0.82 0-3 0.66 -0.46
13. Indecisiveness 1.11 1.21 0-3 0.60 -1.23
14. Worthlessness 0.30 0.66 0-3 1.21 1.73
15. Loss of energy 0.98 0.79 0-3 0.28 -0.76
16. Changes in sleeping 1.73 1.14 0-3 -0.35 -1.29
17. Irritability 0.62 0.77 0-3 1.13. 0.85
18. Changes in appetite 1.36 1.30 0-3 0.15 -1.73
19. Concentration difficulty 0.73 0.90 0-3 0.74 -0.94
20. Tiredness or fatigue 0.81 0.64 0-3 0.75 1.75
21. Loss of interest in sex 1.72 0.83 0-3 0.57 1.32
Overall mean score 14.8 8.2 0-63

3.2 Model Comparisons

Table 3 summarizes the six tested CFA models and their respective fit indices. The one-factor
model provided the poorest data fit, followed by the two- and three-factor correlated models, none
of which reached an overall acceptable fit. In contrast, Faro and Pereira’s bifactor model (model 5)
fit adequately. In contrast, the bifactor model (model 6) consisting of a general depression factor
and three specific factors (cognitive, affective, and somatic) demonstrated an overall good fit to the
data with respect to CFl, TLI, and RMSEA statistics which were all in satisfactory to-good ranges fit
(x? = 239.1, df = 165, y*/df = 1.5, CFl = 0.93, TLI = 0.92, RMSEA = 0.042 (90% CI = 0.030-0.054)).
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Therefore, this model had higher fit index values than all other tested models and was deemed the

best fit. The bifactor model’s suitability can be further determined by its parameter estimates.

Table 3 Confirmatory factor analysis: Fit indices for the alternative models of the BDI-II.

Model Factors Va df x2/df  CFI TLI RMSEA (90% Cl)

Model 1 Single 383.3 189 2.0 0.80 0.80 0.064 (0.055-0.073)
Model 2 Two-factor 346.6 188 1.8 0.84 0.83 0.058 (0.048-0.067)
Model 3 Three-factor 314.9 186 1.7 0.87 0.85 0.053 (0.042-0.062)
Model 4 Three-factor 296.6 186 1.6 0.89 0.89 0.049 (0.038-0.059)
Model 5 Bifactor 256.4 167 15 0.91 0.90 0.046 (0.035-0.057)
Model 6 Bifactor 239.1 165 15 0.93 0.92 0.042 (0.030-0.054)

root mean square error of approximation; Cl = confidence interval.
*p <0.01.

Notes: df = degrees of freedom; CFl = comparative fit index; TLI = Tucker-Lewis index; RMSEA =

The loadings on the general factor were all moderate to strong, ranging from 0.41 (item 13:
indecisiveness) to 0.91 (item 3: past failure). Significantly, all items loaded higher on the general
depression factor than on their respective specific factors, suggesting that the general factor
explained a large proportion of the variance of the items. Meanwhile, the loadings on the specific
factors (i.e., cognitive, affective, and somatic) were mostly weak; specifically, one somatic item
(item 17: irritability) had extremely low loading on its specific factor, although significant. These
results suggest that most variances of the cognitive, affective, and somatic items were almost
completely explained by a general factor. Table 4 presents the standardized factor loadings of the
bifactor model.

Table 4 Factor loadings of the BDI-Il items for the bifactor model.

ltem General Cognitive Affective Somatic
1. Sadness 0.75 0.39

2. Pessimism 0.57 0.16

3. Past failure 0.91 0.50

4. Loss of pleasure 0.56 0.27

5. Guilty feelings 0.77 0.20

6. Punishment feelings 0.86 0.47

7. Self-dislike 0.50 0.34

8. Self-criticalness 0.82 0.33

9. Suicidal thoughts 0.76 0.14

10. Crying 0.80 0.31
11. Agitation 0.85 0.10
12. Loss of interest 0.74 0.11

13. Indecisiveness 0.41 0.32

14. Worthlessness 0.67 0.27

15. Loss of energy 0.60 0.11
16. Changes in sleeping 0.86 0.47
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17. lIrritability 0.78 0.09
18. Changes in appetite 0.64 0.34
19. Concentration difficulty 0.89 0.16
20. Tiredness or fatigue 0.43 0.25
21. Loss of interest in sex 0.65 0.33

Note: All loadings p< 0.01
3.3 Bifactor Indices

The general depression factor had an ECV of 0.81, which explained the extracted common
variance, while the specific cognitive, somatic, and affective factors accounted for the remaining
19%. Also, because this ECV value surpassed the 0.70 threshold, the model can be considered
unidimensional, and the general factor of the BDI-Il is the most appropriate indicator of depression.
The omega reliability coefficient (w) was 0.92, suggesting that the general and the three specific
factors explained 92% of the total score variance. This indicates the presence of a reliable general
factor that influences the variation across all items. Moreover, the omega hierarchical (wH) was
0.88, showing that the general factor solely accounted for 88% of the variance in total scores and
met the >70 criteria. Combined, the results of the ECV index and MacDonald’s wy coefficients
suggest that the general factor explained most of the variance.

Moreover, the ratio of the two indices (wH/w = 0.96) indicated that about half of the reliable
variance in total scores can be attributed to the general factor. In contrast, only 4% (w - wH = 0.04)
of the variance in total scores can be attributed to the multidimensionality due to the specific
characteristics. Hence, raw total scores in the Korean version of the BDI-Il can be interpreted as a
unidimensional reflection of depression severity. Meanwhile, the omega hierarchical subscales
were 0.24, 0.11, and 0.17 for the cognitive, affective, and somatic factors, respectively, indicating a
low degree to which the BDI-Il subscales reliably measure the specific variances of the three
components.

4, Discussion

This study aimed to analyze the psychometric properties of the Korean version of the BDI-Il in a
sample of preschool teachers. Given the increased use of assessment tools for depression, it is vital
to psychometrically evaluate instruments in terms of measure interpretation and scoring accuracy
[21]. Considering other studies’ empirical and theoretical arguments, we performed CFA on six
competing models of the latent structure of the BDI-II, including one-factor, two-factor, three-factor,
and bifactor models. We found confirmatory evidence for a bifactor model with a general
depression factor and three specific factors (cognitive, affective, and somatic), suggesting that a
single underlying dimension of depression drives the BDI-Il. These results are consistent with those
from studies that support the BDI-II’s bifactor structure [21-24]. Moreover, the bifactor statistical
indices calculated for the bifactor solution of the sample suggest that the BDI-Il is a unidimensional
scale. Our findings are aligned with a growing number of studies suggesting that the BDI-Il measures
a predominant general depression factor and three specific factors corresponding to the cognitive,
affective, and somatic subscales. Garcia-Barista et al. [23] found that the general factor in the
bifactor model accounted for 78% of the common variance, while the three factors explained 22%.
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Similar results were reported by McElroy et al. (ECV = 0.69) [21], Keller et al. (ECV = 0.86) [24], and
Lim et al. (ECV =0.81) [27].

The coefficient omega hierarchical (wH) of the domain-specific factors in our study ranged from
0.11 to 0.24, while that of the general factor remained high at 0.88. The corresponding values for
the adult samples in McElroy et al. were 0.84 for the general factor alone and 0.06, 0.01, and 0.01
for the three specific factors, respectively. All these indices strongly support the unidimensionality
of the BDI-II.

However, studies supporting the bifactor model have shown different model structures with two
specific factors: cognitive-affective and somatic. Wang et al. found that the BDI-Il was better
explained by a bifactor model (cognitive-affective and somatic) in a middle school teacher sample
from Mainland China [39]. The same factor structure was observed by Brouwer et al., Dere et al.,
and Faro and Pereira in a sample of clinical outpatients, Chinese- and European-heritage college
students, and community-dwelling adults in Brazil, respectively [18, 40, 41]. These variations in
findings may be partly explained by the recruitment of specific subgroups (e.g., Brazilian adults and
Chinse adults), differences in age ranges (e.g., older adults vs. college students), participant
characteristics (e.g., clinical vs. community-based participants), and sample size.

Analysis of the distributions of depression diagnoses showed that the average BDI-II total score
for our participants was higher than those obtained by Yu et al. [26] for Korean university students
(M = 10.63; SD = 8.8) and Lim et al. [27] for Korean nonclinical adults (M = 10.62; SD = 7.0) but
significantly lower than the mean reported for a clinical sample with major depressive disorder (M
=30.4; SD = 11.59) [27].

Concerning the scoring of the BDI-II, all items loaded significantly onto a general depression
factor, and their factor loadings were higher on the general factor compared with the domain-
specific factors. Therefore, the strength of the general depression factor, as evidenced by w and wH
and solid loadings of the general factor on the items, justifies the use and interpretation of a total
depression score, with higher totals reflecting greater depression severity. Although this study
highly emphasized the overall importance of the general depression factor, it did not completely
invalidate the use of subscales in all contexts. Our results prove that although a substantial
proportion of the variance in BDI-Il scores is attributable to a general factor, the three specific
factors (cognitive, affective, and somatic) did explain a nonredundant variance. Research has
indicated the differential responses of various subfactors of depression symptoms to treatment [42].
Although the validity of the isolated use of subscales may be questioned [21, 43], this could be done
in conjunction with total scores in treatment decisions [21, 22]. This is a significant outcome and
supports the original instructions of Beck et al. [9] regarding how the measure should be scored.

With the high prevalence of depression among preschool teachers and its associated adverse
outcomes, the BDI-Il may be a valuable tool across interventions and prevention strategies. We
believe that our findings, particularly those regarding the latent structure of the BDI-II, will allow for
early diagnosis and treatment of preschool teachers at high risk of depression, thus helping
healthcare professionals implement necessary and timely interventions against such disorders.

Notwithstanding the aforementioned implications, this study has several strengths and
limitations. The strengths of this study include its use of a relatively understudied sample of
preschool teachers in Korea and its performance of CFA on a range of competing models. Through
CFA, this study extends prior work by replicating the BDI-II’s factor structure to preschool teachers
who are more vulnerable to depression. The study also adds to the growing evidence of BDI-Il as a
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valuable measure of depression severity for use with preschool teachers. The results also support a
bifactor structure of the BDI-Il and demonstrate adequate internal consistency.

Regarding weaknesses, most of the participants were female preschool teachers; hence, the
sample does not represent the Korean population. Although women teachers are overrepresented
mainly in early childhood education, more rigorous studies must include a more prominent
representative and balanced sample to confirm the current factorial structure of the BDI-II. Second,
teachers are a specific population that is vulnerable to and has a high risk of mental health
conditions [5, 6, 44]. However, the participants in this study scored within the mildly depressed
range, suggesting that while they have low mood and other symptoms of depression, such
symptoms are less intense. Nevertheless, the BDI-II structure may differ between a sample of the
general population and that of different occupational groups, and the findings cannot be
generalized to them. Hence, it would be worthwhile to compare the structure of the BDI-Il between
nonclinical and clinical samples of preschool teachers to provide a clearer understanding of
depression symptomatology among this population and determine whether the results can be
replicated to demonstrate how the BDI-Il can be generalized across different occupations. Next, this
study is constrained by its smaller sample size compared with other validation studies performing
CFA. Some studies that have conducted CFA with larger samples have increased CFI, TLI, and GFI
cutoff values to 0.95 as evidence of a good model fit. Given this study’s smaller sample size, the
lower cutoff values (0.90) based on Marsh et al.’s recommendations have been chosen as evidence
of acceptable model fit. Nevertheless, the models should be tested in a larger sample to further
support the factor structure of the BDI-Il in a preschool population. Another potential limitation is
the cross-sectional data, which prevented us from evaluating the psychometric stability of the BDI-
Il structure over time. Hence, future studies may consider longitudinal designs across the lifespan.
Data regarding the participants’ psychiatric backgrounds were not obtained. This is an important
variable as the literature suggests that the BDI-Il model may vary across different samples (e.g.,
depressed vs. nondepressed) [22]. Therefore, future research would benefit from including
participants’ medical or clinical history to further examine the BDI-II’s item structure and provide
additional evidence of its capacity to assess depressive symptomatology. Finally, this study did not
examine the relations between BDI-Il scores and convergent measures. Therefore, the convergent
validity of the Korean version of the BDI-Il should be confirmed by examining its relations to other
depression scales.

In conclusion, the results suggest that the Korean version of the BDI-II displayed acceptable
factorial validity, best represented by a bifactor model consisting of a typical general depression
factor and three specific factors (cognitive, affective, and somatic). Bifactor statistical indices also
show that the BDI-Il captures overall depressive severity, thus reflecting a unidimensional scale.
Moreover, the findings further contribute to the potential utility of the scale’s total score as a
depression measure. While the scores of the three specific factors should not be used as the first
choice, it would be more appropriate to use BDI-Il total scores and scores corresponding to each
subscale for both statistical and clinical purposes.
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