
ABSTRACT
Background: The coronavirus disease 2019 pandemic has remarkably challenged preschool teacher 
candidates, triggering concerns for their psychological well-being and mental health. Valid and reliable 
instruments to assess elements of mental health are thus required. The self-rating Hospital Anxiety 
Depression Scale demonstrates promise as an instrument for the identification and quantification of 
the states of anxiety and depression in non-psychiatric patients. The Hospital Anxiety Depression Scale 
is widely applied in both clinical and research contexts. However, no psychometric evaluations have 
been performed for this instrument with non-clinical samples such as preschool teacher candidates in 
South Korea. This study purposed to establish the factor structure of the Hospital Anxiety Depression 
Scale and to validate its Korean version and was conducted online with a sample of preschool teacher 
candidates during the peak of the coronavirus disease 2019 lockdown.
Methods: Data were collected from 359 undergraduates currently enrolled in a 4-year early childhood 
education degree program at a private university in Korea. The sample was randomly split to perform 
exploratory factor analysis and then confirmatory factor analysis respectively to test competing models 
hypothesized to reflect the factor structure of the Hospital Anxiety Depression Scale.
Results: Supplemental revisions based on confirmatory factor analysis modification indices 
demonstrated that a correlated 2-factor model with 1 cross-loaded item offered the best fit to the 
data with adequate internal reliability estimates.
Conclusion: Overall, this study confirms the validity and factor structure of the Korean version of the 
Hospital Anxiety Depression Scale, which is deemed an acceptable instrument that can be used to 
measure the symptoms of depression and anxiety in Korean preschool teacher candidates.

INTRODUCTION

The coronavirus disease 2019 (COVID-19) pandemic exerted 
an unprecedented impact on numerous pivotal aspects 
of life. The COVID-19 pandemic has infected more than 
15 000 000 individuals to this date and has caused more 
than 19 000 deaths in South Korea (hereafter Korea).1 It 
remains a major focus of public health worldwide. Most 
countries have adopted measures such as movement 
restrictions, including widespread social distancing and 
self‐quarantining, to some extent to reduce the virus 
spread.2 Such emergency responses were urgently adopted 
to control the COVID-19 pandemic and limit the exposure 
of citizens to the deadly virus. However, the regulations 
evoked unfavorable mental health outcomes such as 
depression, anxiety, and stress in populations across the 
world.2,3 Global trends demonstrate that in general, adults 
experienced heightened mental health difficulties because 
of the COVID-19 pandemic. For example, an online survey 

of the general population (aged 19‐60 years) in Korea 
classified 31% of the participants as at risk for depression 
and 23% of participants as at risk for anxiety.4 Another study 
conducted with the general adult population in the United 
States found a 3.7-fold and a 7.5-fold higher prevalence 
of moderately severe and severe symptoms of depression, 
respectively, than pre-pandemic rates.5

University students were known to be particularly 
vulnerable to the development of mental disorders 
even before the current pandemic and were identified 
as experiencing high levels of anxiety and depressive 
symptoms.6 The advent of COVID-19 substantially raised 
the extent of their difficulties.

Most governments worldwide shut down educational 
institutions temporarily to reduce the spread of 
COVID-19. Thus, university students were compelled to 
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rearrange their daily lives.7 The ongoing pandemic and 
its associated mandatory physical distancing measures 
have forced many students to encounter unprecedented 
challenges. They have had to shift their in-person learning 
and extracurricular activities to the digital sphere, 
which has caused substantial changes in their customary 
lifestyles.7-9 Their academic context was hence intensely 
influenced by the lockdowns imposed in their countries.9 
Students who major in early childhood education 
experience the same academic stressors as other 
university students, such as examinations, assignments, 
poor time management, and peer competition; however, 
along with these myriad stressors, preschool teacher 
candidates have unique stressors that go beyond college 
education, as they are required to undertake a teaching 
practicum along with a theoretical study load, which 
further adds to the already stressful environment. The 
teaching practicum is commonly rated among the most 
stressful study tasks for preschool teacher candidates, 
and this needs to be seen in terms of the relationship 
between teacher candidates’ decisions to stay in the 
teaching profession and their stress levels.10 Study 
demands can create varying levels of stress among 
students and, when unmanaged, can produce undesirable 
health and career outcomes. 
Schools of education responsible for the preparation of 
prospective teachers faced a special set of challenges in 
the context of the COVID-19 pandemic.11 The closure of 
university and college campuses exerted a great impact 
on teacher preparation programs for preschool educators 
in training. Field-based observations have long been 
considered a critical general component of pre-service 
teacher education programs. These activities are crucial 
for the effective execution of the practicum of pre-service 
teachers11,12 because they offer candidates opportunities of 
observing specific professional skills. Teachers in training 
can gain practical experience through field activities and 
receive constructive feedback on their progress from 
experienced teacher mentors and university supervisors.11 
However, many preschool teacher candidates could not 
accrue such traditional field experiences because of 
COVID-19. Adjustments were made in Korea to the hours 
of field-based study required for certification: they were 

reduced from 6 to 4 weeks.13 However, the reduced time 
for field observations also definitely generated distress 
in teacher candidates who sensed heightened anxiety 
because scheduled activities were postponed, their time 
in the field was reduced, and their field embedded lessons 
were altered.12

The growing prevalence of mental health problems 
in university students, including preschool teacher 
candidates, is a public health concern that necessitates a 
reliable and valid assessment tool for the identification of 
their mental health during the pandemic.
Counseling/medical centers on college campuses in places 
with limited resources must prioritize the screening 
of university students for anxiety and depression.14,15 
However, numerous instruments that are currently applied 
in university settings were not specifically developed 
for a university population, for example, the Beck 
Depression Inventory (Beck et al.16 1961) or the Outcome 
Questionnaire-45.17 Some of the used measures have been 
designed for university students, but they are too lengthy 
for widespread usage or to monitor progress, or there is 
limited evidence of their reliability and validity.18 Hence, 
the Hospital Anxiety Depression Scale (HADS)19 developed 
to measure symptoms of anxiety and depression could 
be a useful screening instrument for the appropriate 
assessment of mental health concerns in campus settings. 
The HADS is a self-rating test with only 14 items. It was 
initially developed for use in clinical settings and was 
meant for hospital out-patients aged between 16 and 65 
years.19 Nevertheless, it is advantageous for university 
counseling centers given its brevity and its easy and 
convenient application make it an efficient method of 
assessing anxiety and depression in individuals.20 Thus, the 
HADS could represent a theoretically sound instrument 
for the large-scale screening of anxiety and depression 
in university student populations. However, the factorial 
structure of the Korean version of the HADS must be 
established before such tasks are undertaken. 

The HADS has been translated into many languages and 
has been applied to populations in discrete cultures, 
including Korea.21,22 The Korean version of the HADS 
has been validated and available for some time, but its 
applicability to preschool teacher candidates has never 
been established. The utility of the HADS in the non-
hospitalized adult population is also unclear. Two studies 
have performed factor analysis on the Korean version of 
the HADS and assessed the reliability and validity of the 
measure. The following results have been consistently 
identified: (1) the HADS has demonstrated high internal 
consistency and (2) factor analysis produced a 2-factor 
solution. Although Oh et al21 and Choi et al22 previously 
confirmed the psychometric properties of the Korean 
version of the HADS, at least 2 factors currently limit its 
effective use in the context of Korean universities. First, 
Oh et al21 included patients with anxiety and depression 

MAIN POINTS

• University students, including the preschool teacher 
candidates were known to be particularly vulnerable to 
the development of mental disorders even before the 
COVID-19 pandemic.

• The Korean version of the HADS has been validated and 
available for some time, but its applicability to preschool 
teacher candidates has never been established.

• Our findings suggest that the Korean version of the HADS 
consists of two correlated measures of anxiety and 
depression.
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and non-psychiatric participants in their study, whereas 
Choi et al22 included patients with Parkinson’s disease. 
Our university student sample may differ in important 
ways from the clinical samples of psychiatric patients. 
Second, the age range in the normal participant samples 
used by Oh et al21 was 18‐65 years, which—although typical 
of questionnaire validation studies—was a much broader 
range than that of the university students in our study. Due 
to these limitations, previous studies have not provided 
sufficient validation of the applicability of the HADS to 
Korean university students. Psychometrically, additional 
cross-cultural validation is warranted for the HADS. 
Moreover, the extant analyses of the underlying factor 
structure of the HADS have been quite inconsistent. For 
example, a few studies reported a unidimensional factor,22,23 
while many others have suggested 2-dimensional factors 
aligned with Zigmond and Snaith’s anxiety and depression 
subscales.20,24,25 Yet other studies have evidenced that 
the fundamental factor structure of the HADS comprises 
3 factors instead of 2.26-28 In such situations, it is more apt to 
employ confirmatory factor analysis (CFA) for this validation 
study. This methodology could yield a more definitive 
determination of the factor structure of the HADS.29 Thus, 
this study primarily aimed to evaluate the factor structure 
of the HADS in a sample of preschool teacher candidates in 
Korea. To this end, it tested competing models suggested 
by the literature on the HADS using a range of fit measures 
and CFA to determine the structural model offering the 
best fit to the data.

MATERIAL AND METHODS

Participants

A convenience sample of 359 female students was recruited 
from a 4-year private university in the central region of 
Korea. The total sample comprised undergraduate students 
enrolled in an early childhood education degree. The 
participants’ ages ranged between 18 and 26 years, with a 
mean of 21.37 years (standard deviation (SD) = 1.23). The 
majority of the respondents belonged to the age range of 
18‐22 years.

Procedures

The study was approved by the Institutional Review Board of 
Woosong University (Protocol Code: 10415 49-19 0709- SB-76 
). Data were collected via an online survey administered 
between January 8 and March 8, 2021. The campus was 
then on lockdown. Hence, an e-mail invitation to the 
online survey was sent to all enrolled students through 
the university’s online system. The Google documents 
platform was used to create the online survey. Interested 
participants who clicked the link included in the e-mail 
invitation were directed to the online study questionnaire 
and were required to register their consent by clicking 

the option “I agree to participate.” Informed consent 
was obtained from all subjects involved in the study. The 
complete questionnaire was presented only to those who 
clicked this consent option. Emails explained the purpose 
of the study, clarified that participation in the study was 
voluntary and confidential, and instructed students about 
how to fill in the questionnaire.

Instrument

The HADS is a 14-item self-reported questionnaire 
classified into the HADS-Anxiety (HADS-A) and HADS-
Depression (HADS-D) subscales, each assigned 7 items.19 
All statements are scored on a 4-point Likert-like scale 
ranging from 0 (not at all) to 3 (always). Six items on 
the HADS (items 1, 3, 5, 6, 8, 10, 11, and 13) are reverse 
scored. Item scores are totaled after adjusting for the 
6 reverse-scored statements, for which higher scores 
represent higher levels of anxiety and depression. The 
subscale scores on the HADS-A and the HADS-D range 
from 0 to 21. Zigmond and Smith recommend cut-off 
scores for anxiety and depression as follows: a tally of 
7 or less indicates a “non-case” (no or mild incidence), 
8‐10 signifies a “doubtful case” (moderate), and 11 or 
more denotes a “definite case” (severe). This study used 
the Korean version of the HADS which has demonstrated 
good internal consistency, reliability, and construct 
validity in the Korean context and has thus evidenced 
adequate psychometric properties.21

Statistical Analysis

The study’s statistical analyses were performed using 
International Business Machines Statistical Package for 
the Social Sciences Statistics for Windows, Version 27.0 
(IBM SPSS Corp., Armonk, NY, USA). Skewness and kurtosis 
coefficients were computed for univariate normality 
analysis purposes and the computed values were within 
acceptable ranges demonstrating normal univariate 
distribution (−1.13 to 1.80). Exploratory factor analysis 
(EFA) was conducted to analyze the structure and 
dimensionality of the items in the Korean version of the 
HADS. The sample was randomly split into 2 subsamples 
of approximately equal size (nEFA = 180; nCFA = 179). 
Principal component analysis (PCA) with varimax rotation 
was used to extract the dimensions of the HADS construct. 
The Kaiser–Meyer–Olkin (KMO) coefficient and Bartlett’s 
test of sphericity were used to determine the sampling 
adequacy and the necessity for factor analysis. Criteria 
used to determine the factor structure were (1) minimum 
factor eigenvalues of 1, (2) omission of items having factor 
loadings less than 0.30, and (3) interpretability of the 
factors.
Next, the factorial validity of the HADS was tested through 
CFA using AMOS 23.0 software. Covariance matrices 
were used as input for the maximum likelihood method 
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of estimation procedures. Several fit indices were used 
to assess overall model suitability such as relative chi-
square (χ2 /degree of freedom), comparative fit index 
(CFI), goodness-of-fit index (GFI), root mean square 
error of approximation (RMSEA), and standardized root 
mean square residual (SRMR). Acceptable model fit was 
indicated by the chi-square test divided by the degrees 
of freedom (χ2/df) less than 5,30 CFI and GFI values equal 
to or greater than 0.95,30,31 and RMSEA and SRMR values 
less than 0.08.32,33 Akaike information criterion (AIC), a CFI 
without a cut-off, was also used for model comparison with 
smaller values signifying better fitting models.34

Four models were tested based on previously conducted 
empirical research. Model 1 represented a 1-factor model 
with all 14 items loaded onto a single factor. Model 2 
epitomized Zigmond and Smith’s original correlated 2-factor 
model grouped into anxiety and depression items. Model 3 
signified a correlated 3-factor model in which the 3 latent 
variables were denoted as psychomotor agitation, anxiety, 
and depression according to the assessments of Dunbar 
et al26, Friedman et al27, and Barth and Martin28. Model 4 
tested present study’s EFA results. Internal consistency was 
adjudged using Cronbach’s alpha (ɑ). Spearman’s ρ, which 
tests the correlation between subscales, was performed to 
assess the internal reliability after the most appropriate 
model was selected.

RESULTS

Descriptive Statistics

Table 1 presents the mean scores and standard deviations 
of HADS-A and HADS-D. The mean HADS-A subscale score 
was calculated at 13.5 (SD = 2.04), and the mean HADS-D 
subscale score was 9.10 (SD = 1.69). These mean scores 
were above the values usually used to classify someone is 
experiencing high levels of distress that might be clinically 
meaningful, which is usually a score above 8. 

Exploratory Factor Analysis

The EFA on the first random split-half sample (n = 180) using 
PCA with varimax rotation was carried out to investigate 
the underlying dimensional structure of the HADS. The 
assessment of factorability showed that the KMO measure 
was 0.86 showing that the sample size used in the study 
was adequate for EFA, and Bartlett’s test of sphericity was 
significant (χ2 = 1468.2, df  = 91, P  < .001) indicating that 
the data were suitable for the factor analysis. Principal 
component analysis suggested a 2-factorial solution with 
eigenvalues greater than 1, explaining a total of 53.6% 
of the variance from a total of 14 items. Inspection 
of the scree plot also supported a 2-factor solution. No 
item exhibited factor loadings smaller than 0.30 on its 
hypothesized factor (Table 2). However, item 7 showed a 
certain degree of dual loadings. 

Table 1. Descriptive Statistics for HADS Items

HADS Items M SD

HADS-A

Item 1: Feeling of tension 2.34 0.71

Item 3: Frightened feeling 2.14 0.84

Item 5: Worrying thoughts 1.95 0.80

Item 7: Relaxed feeling 1.18 0.69

Item 9: Butterflies in stomach 0.67 0.69

Item 11: Restless feeling 2.60 0.59

Item 13: Feeling of panic 2.56 0.65

Total score

HADS-D

Item 2: Enjoyment 1.08 0.94

Item 4: Laughter 0.56 0.68

Item 6: Cheerful feeling 1.85 0.71

Item 8: Feeling slowed down 1.98 0.86

Item 10: Lost interest in appearance 2.38 0.84

Item 12: Look forward to things 0.76 0.84

Item 14: Enjoyment of book/ radio/ TV 0.49 0.65

Total score 13.5 2.04

HADS-A, Hospital Anxiety Depression Scale-Anxiety subscale; HADS-D, 
Hospital Anxiety Depression Scale-Depression subscale; HADS, Hospital 
Anxiety Depression Scale; SD, standard deviation.

Table 2. Factor Loadings of HADS Items in the EFA 

HADS Items Factor 1 Factor 2

HADS-A

Item 1: Feeling of tension 0.69

Item 3: Frightened feeling 0.72

Item 5: Worrying thoughts 0.55

Item 7: Relaxed feeling 0.41 0.33

Item 9: Butterflies in stomach 0.47

Item 11: Restless feeling 0.50

Item 13: Feeling of panic 0.63

Total score

HADS-D

Item 2: Enjoyment 0.77

Item 4: Laughter 0.51

Item 6: Cheerful feeling 0.45

Item 8: Feeling slowed down 0.38

Item 10: Lost interest in appearance 0.62

Item 12: Look forward to things 0.42

Item 14: Enjoyment of book/radio/TV 0.73

Eigenvalues 3.28 1.69

Percentage of variance explained 20.2 33.4

Total percentage of variance explained 53.6

HADS-A, Hospital Anxiety Depression Scale-Anxiety subscale; HADS-D, 
Hospital Anxiety Depression Scale-Depression subscale; HADS, Hospital 
Anxiety Depression Scale; EFA, exploratory factor analysis.
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Table 3. Goodness-of-Fit Indices of Models for the HADS 

Model k χ2 df χ2/df CFI GFI RMSEA (90% CI) SRMR AIC

Model 1 14 506.8 77 6.6* 0.77 0.85 0.125 (0.115-0.135) 0.079 562.80

Model 2 14 229.0 58 3.9* 0.92 0.95 0.076 (0.074-0.096) 0.061 363.02

Model 3 14 362.7 0.62 5.9* 0.82 0.89 0.116 (0.105-0.128) 0.077 420.72

Model 4 14 229.0 58 3.9* 0.92 0.95 0.076 (0.074-0.096) 0.061 363.02

k, number of items; df, degrees of freedom; CFI, comparative fit index; GFI, goodness of fit index; RMSEA, root mean square error of 
approximation; SRMR, standardized root mean residual; AIC, Akaike information criterion.
*P  < .01.

Figure 1. Two-factor model of the HADS. Factors: HADS-A (anxiety), HADS-D (depression) (n = 359; χ2 = 229.0; df  = 58; χ2/df = 3.9; 
CFI = 0.92; GFI = 0.95; RMSEA = 0.076 (90% CI = 0.074-0.096); SRMR = 0.061). HADS-A, Hospital Anxiety Depression Scale-Anxiety 
subscale; HADS-D, Hospital Anxiety Depression Scale-Depression subscale; HADS, Hospital Anxiety Depression Scale; 
CFA, confirmatory factor analysis; CFI, comparative fit index; GFI, goodness-of-fit index; RMSEA, root mean square error of 
approximation; SRMR, standardized root mean square residual.
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Confirmatory Factor Analyses

Table 3 outlines the results of the CFA performed to 
examine the factor structure of the HADS. Four models 
were tested: 3 informed by theoretical models and 1 model 
derived from the results of the EFA using the other split-
half sample (n = 179). 
The fit statistics for the 1-factor model of the HADS 
demonstrated unacceptable fit on all indices except for 
SRMR: χ2 = 506.8, df  = 77; χ2/df = 6.6; CFI = 0.77; GFI = 0.85; 
RMSEA = 0.125 (90% CI = 0.115-0.135); SRMR = 0.079. 
Conversely, the original correlated 2-factor model and 
the model informed by our EFA results, which consists 
of the correlated anxiety and depression factors (model 
4), provided a good fit to the data, as evidenced by a 
decrease in the value of chi-square and the improved GFI, 
RMSEA, and SRMR statistics. However, the CFI value (0.88) 
was slightly below the recommended criterion of 0.90 to 
indicate a good fit. The inspection of the modification 
indices suggested that the model fit could be improved by 
allowing cross-loadings for item 7 (an anxiety item: “I can 
sit at ease and feel relaxed”) on the depression factor. This 
model was found to suit the data because all fit indices 
yielded scores in the good to excellent fit range: χ2 = 229.0; 
df  = 58; χ2/df = 3.9; CFI = 0.92; GFI = 0.95; RMSEA = 0.076 
(90% CI = 0.074-0.096); SRMR = 0.061. (Figure 1). The 
estimated between-factors correlation for this model was 
computed at 0.75. Finally, the correlated 3-factor model 
offered a less conducive fit to the data than the 2-factor 
model: χ2 = 362.7, df  = 62; χ2/df = 5.9; CFI = 0.82; GFI = 0.89; 
RMSEA = 0.116 (90% CI = 0.105-0.128); SRMR = 0.077. The 
AIC statistics of 363.02, a value lower than the 1-factor 

(AIC = 562.80) and the 3-factor (AIC = 420.72) models, 
further confirmed the superior fit of the 2-factor model. All 
factor loadings were positive and statistically significant 
for both HADS-A and HADS-D and most exceeded 0.40. The 
standardized factor loadings are presented in Table 4.

Reliability and Item Analysis

Item properties were analyzed based on corrected 
item-total correlations and coefficients and variations 
in Cronbach’s alpha coefficients if items were deleted 
(Table 5). The reliability coefficients measured for scale 
analysis by Cronbach’s alpha were 0.88 for the entire 
HADS, 0.84 for anxiety, and 0.78 for depression subscales, 
indicating suitable reliability. The scale’s item-total 
correlations were −0.44 to 0.72, with low corrected item-
total correlations determined for item 4 on the anxiety 
scale and item 6 on the depression scale. However, 
Cronbach’s alpha did not change substantially for both 
scales when their corresponding items were eliminated. 
This outcome indicates the unified reliability of items 
included in the anxiety and depression scales. Spearman’s 
ρ was moderate between the subscales for the modified 
2-factor model.

DISCUSSION

The current study aimed to identify the best-fitting factor 
structure for the application of HADS for preschool teacher 
candidates in Korea. To the best of the knowledge of the 

Table 4. Standardized Factor Loadings for CFA Models

HADS Items Factor 1 Factor 2

HADS-A

Item 1: Feeling of tension 0.77

Item 3: Frightened feeling 0.64

Item 5: Worrying thoughts 0.63

Item 7: Relaxed feeling 0.64

Item 9: Butterflies in stomach 0.79

Item 11: Restless feeling 0.54

Item 13: Feeling of panic 0.69

HADS-D

Item 2: Enjoyment 0.41

Item 4: Laughter 0.60

Item 6: Cheerful feeling 0.55

Item 8: Feeling slowed down 0.72

Item 10: Lost interest in appearance 0.47

Item 12: Look forward to things 0.68

Item 14: Enjoyment of book/radio/TV 0.53

HADS-A, Hospital Anxiety Depression Scale-Anxiety subscale; HADS-D, 
Hospital Anxiety Depression Scale-Depression subscale; HADS, Hospital 
Anxiety Depression Scale; CFA, confirmatory factor analysis.

Table 5. Item-Scale Analysis of the HADS

HADS Items
Correlation of 

Item with 
Overall Scale

Cronbach’s 
Alpha if the 

Item is Deleted 

HADS-A

Item 1: Feeling of tension 0.57 0.87

Item 3: Frightened feeling 0.64 0.86

Item 5: Worrying thoughts 0.54 0.86

Item 7: Relaxed feeling 0.50 0.87

Item 9: Butterflies in stomach 0.59 0.87

Item 11: Restless feeling 0.58 0.87

Item 13: Feeling of panic 0.69 0.86

HADS-D

Item 2: Enjoyment 0.72 0.88

Item 4: Laughter 0.48 0.87

Item 6: Cheerful feeling 0.44 0.87

Item 8: Feeling slowed down 0.61 0.87

Item 10: Lost interest in 
appearance

0.50 0.86

Item 12: Look forward to things 0.66 0.87

Item 14: Enjoyment of book/
radio/TV

0.52 0.86

HADS-A, Hospital Anxiety Depression Scale-Anxiety subscale; HADS-D, 
Hospital Anxiety Depression Scale-Depression subscale; HADS, Hospital 
Anxiety Depression Scale.
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authors, this study is one of the first on this sample to 
perform such an analysis using EFA and CFA. The use of 
cross-validated EFA and CFA clarified and confirmed the 
latent structure of the HADS, providing evidence for a 
2-factor structure with both methods. This structure is in 
accordance with the original 2-factor structure found by 
Oh et al21 in the Korean sample. The instrument was thus 
conceptualized as a 2-factor score representing anxiety 
and depression. However, the extant investigations have 
suggested several other factor structures, compromising 
its dimensionality consensus.22,23,26-28 The different factor 
structures or discrepancies in results reported in the 
existing literature are partially attributed to the use 
of (1) individuals with different cultural backgrounds 
and translated languages; (2) age range distinctions 
represented by study samples and sample heterogeneity 
involving children and elderly populations (e.g., 8-101 
years old);35,36 (3) discrete participant characteristics 
(e.g., a psychiatric sample vis-à-vis community-based 
participants);20,22,24,27 (4) the use of varying statistical 
techniques (e.g., EFA vs. CFA); or (5) uneven sample 
sizes. The present study’s findings of a 2-factor model 
with moderate correlations corroborate the results 
registered by investigations examining similar samples 
(i.e., psychologically distressed but not hospitalized 
members of a community).20,24 Moreover, the cross-loading 
of the current study’s EFA and CFA of item 7 aligns with 
the findings of previous studies.20,24,25 This study allowed 
a cross-loading for item 7 to improve the CFI and attain 
the commonly accepted minimum model fit value of 0.90. 
However, this item must be carefully examined. First, item 
7 was originally intended to measure anxiety but was found 
to display significant loading onto the depression factor. 
This evidence is congruent with past research indicating 
the problematic nature of item 7, which has been deemed 
a poor item because it has evinced strong factor loadings 
for either anxiety or depression in several previous studies 
that have reported 2-factor solutions with both clinical 
and non-clinical samples.20,24,25 This anomalous and dual-
factor loading could emanate from the ambiguous phrasing 
of item 7.25 That it simultaneously refers to psychomotor 
agitation (“cannot sit at ease”) and inner tension or 
anhedonia (“cannot feel relaxed”) of depression could 
explain the anomalous dual loading of item 7 on both 
anxiety and depression subscales.24 Matsudaira et al24 have 
suggested that the ambiguous phrasing of item 7 should be 
amended, and the item should be divided into 2 statements 
in the future to clarify its target construct.

The current study’s results for internal consistency 
demonstrated the satisfactory reliability of the HADS, in 
correspondence with previous studies reporting findings of 
2-factor models.20,24,25 Discriminant validity was supported 
through moderate correlations between the HADS-A 
and HADS-D subscales. The mean scores for the present 
study’s sample demonstrated the possible presence of 

clinically relevant levels of anxiety and depression, usually 
designated by a score above 8. Snaith and Zigmond’s cut-
off criterion of HADS-A and HADS-D scores of 8 or more was 
applied in this study and the results revealed that 87% of 
the sample accrued scores of 9 or above on the anxiety 
subscale and 70% accumulated scores of 9 or above on the 
depression subscale. This finding is consistent with the self-
screening of participants, especially in non-hospitalized 
settings.20 The study was conducted during the peak of 
the COVID-19 pandemic. Hence, it is understandable 
that many preschool teacher candidates could have been 
sensing clinically meaningful levels of distress.
Some limitations must be acknowledged apropos the 
results obtained by the present study. First, the sample 
size was somewhat small for CFA, and the findings were 
limited to students from the Early Childhood Education 
(ECE) Department in Korea, this could have influenced the 
study’s generalizability. Therefore, the findings reported 
in the current study do not apply to the broader Korean 
youth population, which includes males and females or to 
other populations who are not experiencing psychological 
distress or who are suffering from a general medical 
condition. Convenience sampling also highly restricts the 
representativeness of the samples. Thus, future research 
initiatives should further test the factor structure of the 
HADS with diverse non-college-aged populations randomly 
recruited from the community. Next, the study sample 
comprised only female participants, which is unsurprising 
because the gender imbalance in the early childhood 
education workforce is a reported longstanding global 
phenomenon.37 Replicating this study with a larger, 
randomized sample that includes male participants would 
expand the knowledge of distress in preschool teacher 
candidates. Finally, the 2-factor model of the HADS should 
be cautiously interpreted in the present setting given the 
possible cross-loading of item 7. This item represents a 
double-barrel question and must be further evaluated and 
modified to apprehend the originally intended constructs. 
Finally, future studies should confirm the convergent and 
discriminant validity of the Korean version of the HADS by 
examining its association with other anxiety and depression 
scales. For example, HADS-A focuses on symptoms relating 
to autonomic anxiety and HADS-D focuses on symptoms 
relating to anhedonia, while other scales, such as the Beck 
Depression Inventory and the State-Trait Anxiety Inventory, 
measure other aspects of depression and anxiety, including 
guilt, hopelessness, and somatic symptoms. The HADS 
excludes somatic symptoms.
To conclude, the current study contributes significantly to 
the existing literature because it is the first to analyze the 
factor structures of the HADS with a sample of preschool 
teacher candidates in Korea. Exploratory factor analysis and 
CFA performed for this study found that the Korean version 
of the HADS exhibits an underlying 2-dimensional factor 
structure, an observation consistent with non-hospitalized 
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samples.20,24 It can thus be deduced that the HADS may be 
deployed as a robust and efficient first-line screening and 
detection tool in campus settings, especially for students 
who satisfy the diagnostic criteria for a disorder.
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