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Abstract

Background Primary schoolteachers play a pivotal role in the education of children, highlighting the importance

of addressing their psychological well-being and mental health. While the Depression, Anxiety, and Stress Scale-21
(DASS-21) is a globally recognized instrument for evaluating mental health, its systematic validation among primary
schoolteachers, particularly in a cross-national context, remains understudied. The present cross-cultural study
evaluated the psychometric properties of DASS-21 among primary schoolteachers in Spain and China to compare the
DASS-21 between teachers across Western and Eastern cultures.

Methods The study sample comprised 1,350 Spanish and 2,580 Chinese primary schoolteachers. The DASS-21,
alongside the Emotional Exhaustion Scale for Teachers, was used to evaluate its psychometric properties. The
construct and concurrent validity of the DASS-21 were examined using Rasch analysis, Confirmatory Factor Analysis
(CFA), and Structural Equation Modeling (SEM). Additionally, measurement invariance was tested across two national
teacher cohorts.

Results Rasch analysis confirmed the validity of most DASS-21 items among both the Spanish and Chinese teachers,
with only the same item from the Anxiety subscale showing inadequate fit in both countries. CFA across both
countries initially favored a bifactor model, which was subsequently excluded due to problematic factor loadings.
Instead, a single-factor model provided the best fit for Chinese teachers, while a correlated three-factor model was
optimal for Spanish teachers. SEM demonstrated the DASS-21's concurrent validity with emotional exhaustion, with
consistent findings across both samples. After excluding Differential Item Functioning (DIF) items, strict measurement
invariance between Spanish and Chinese teachers was achieved, as verified by multi-group CFA.
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Conclusion The DASS-21 exhibits commendable psychometric properties, rendering it a suitable instrument for
evaluating the mental illness of primary schoolteachers in both Spain and China.

Keywords Psychometric properties, The DASS-21, Primary schoolteachers, China, Spain, Classical test theory, Rasch

analysis

Introduction

Primary schoolteachers are foundational figures in
basic education who shape societal fabric through their
responsibility of educating children [1, 2]. Public expecta-
tions toward teaching have intensified, increasing teacher
stress yearly [3]. This occupational stress involves psy-
chological and physiological disturbances within school
environments [4], manifesting as negative emotional
states from various sources [5] including overwhelming
workloads, adaptation challenges to educational reforms,
reduced self-efficacy, and strained relationships [6—10].
Primary schoolteachers face more complex stress than
higher education counterparts due to their multifaceted
role encompassing academic instruction, behavior man-
agement, parent communication, and administrative
duties [11, 12], underscoring the importance of under-
standing their mental health needs.

Indeed, the impact of these stressors on teachers’
mental health is profound because many experience
physiological and psychological consequences such as
insomnia, headaches, anhedonia, and self-deprecation
[13, 14]. Prolonged high stress can trigger mental health
issues such as obsessive-compulsive disorder and depres-
sion [15, 16], impairing work efficiency and quality of
life [15], and reducing life satisfaction and personal well-
being [16]. Importantly, teachers’ mental health problems
can negatively affect their students’ academic perfor-
mance [17].

The critical role of primary schoolteachers within the
educational system highlights the need to focus on their
mental health, necessitating a trustworthy and efficacious
instrument for assessing their psychological well-being
[12]. The Depression, Anxiety, and Stress Scale (DASS),
widely recognized among psychological assessments [18],
can potentially serve this purpose. Originally developed
as a 42-item scale by Lovibond et al. in 1995 [19], the
DASS-42 was designed to assess the fundamental symp-
toms associated with depression and anxiety disorders.
Subsequent factor analysis by the same research team
identified a third component (i.e., stress), leading to the
integration of this dimension into the DASS framework
[19]. Consequently, the DASS encapsulates three primary
dimensions: depression, anxiety, and stress. A subsequent
revision led to the development of a shorter 21-item ver-
sion, the DASS-21 [19].

The DASS-21, acclaimed for its conciseness, reli-
ability, and extensive applicability, has been extensively
utilized in global research and clinical settings, owing

to its straightforward interpretability [20]. It has been
translated into many languages, including Chinese [21],
French [22], and Spanish [23]. The continuous validation
of DASS-21 has broadened its application from its initial
focus on the general adult population to other popula-
tions, including children [24], adolescents [25], university
students [26], older people [27], and specific professional
groups, such as athletes and teachers [20, 28, 29].

The present study conducted a cross-cultural com-
parison of psychometric properties of the DASS-21
between Spanish and Chinese primary schoolteachers.
The research addresses a significant gap in the literature
because this population remains relatively understudied
despite their crucial societal role and specific occupa-
tional stressors. By validating the DASS-21 in these two
distinct educational contexts, the present study sought
to establish a foundation for developing culturally appro-
priate mental health interventions for teachers. The fol-
lowing sections review existing cross-cultural DASS-21
validation studies, contextualize the socioeconomic and
mental health challenges faced by Spanish and Chinese
teachers, and identify relevant topics and methodological
gaps in previous research that the present study aimed to
address.

Cross-cultural validation and application of the DASS-21 in
global mental health research

Building upon the diverse and global application of the
DASS-21 described above, several studies have further
extended its use through cross-national comparisons to
examine the scale’s application across different coun-
tries [30-33]. For instance, Scholten et al. [30] selected
representative samples of individuals aged 18 years and
above in Poland, Russia, United Kingdom, and United
States (US) to evaluate the psychometric properties of
the DASS-21 among individuals in these nations. The
findings indicated that the DASS-21 could meaningfully
(without measurement bias) be used to compare dif-
ferences in the levels of depression, anxiety, and stress
between individuals in these countries [30].

Similarly, Bibi et al. [31] conducted an extensive sur-
vey to explore the applicability of the DASS-21 among
university students in Pakistan and Germany. This study
demonstrated that the DASS-21 had good reliability, con-
struct validity, and factorial validity among individuals in
both countries. Moreover, the samples from both coun-
tries showed a negative association between scale scores
of depression, anxiety, and stress and scores on positive
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mental health scales, such as scales assessing positive
mental health, social support, and life satisfaction [31].

Building upon the cross-cultural utility of the DASS-
21, Zanon et al. [32] examined university student samples
from a diverse range of countries and regions, including
Brazil, Canada, Hong Kong, Romania, Taiwan, Turkey,
United Arab Emirates, and the US. Their investigation
primarily employed confirmatory factor analyses (CFA)
to compare the fit of four distinct DASS-21 factor struc-
tures: the unidimensional model, the three-correlated-
factors model, the higher-order model, and the bifactor
model (comprising a general factor and three specific
orthogonal factors). While the bifactor model dem-
onstrated superior fit across all countries studied, the
composite scores of the specific factors lacked adequate
psychometric properties. Consequently, using subscales
for cross-country comparisons may yield biased interpre-
tations because the subscale raw scores were substantially
influenced by the general psychological distress factor
rather than purely reflecting the three specific constructs
(depression, anxiety, and stress). Moreover, the bifactor
model was excluded from group comparisons due to con-
vergence failure of the baseline model in the Taiwanese
sample [32].

Oei et al. [33] conducted a study to address the lack
of systematic examination of the DASS-21’s psycho-
metric properties in Asian populations. Consequently,
they surveyed over 2000 corporate employees from six
Asian countries/regions, namely Malaysia, Indonesia,
Singapore, Sri Lanka, Taiwan, and Thailand, to assess
the psychometric characteristics of the DASS-21. Their
study affirmed that the factor structure among corporate
employees in these Asian nations also exhibited a cor-
related three-factor structure, consistent with findings
from Western countries [34].

Despite these valuable contributions, existing cross-
cultural DASS-21 research shows considerable variation
in factor structure across populations and contexts, with
inconsistent findings regarding which model best repre-
sents the scale’s underlying dimensions. This variability
highlights the need for targeted validation among specific
occupational groups such as primary schoolteachers,
where cultural factors may uniquely influence measure-
ment properties.

The mental health of primary school teachers in Spain and
China

In the present study, primary schoolteachers from Spain
and China were selected for a cross-national comparison
using the DASS-21. The choice of these specific educa-
tional populations warrants explanation. As a member
of the European Union, Spain is considered a developed
country in terms of education on a global scale. Com-
pared to countries such as Bulgaria, Portugal, and Malta,
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Spanish teachers generally enjoy higher average incomes,
minimum wage guarantees, and greater job satisfac-
tion [35]. However, in recent years, Spanish education
has faced multiple challenges, including adapting to
technological and social changes [36]. Consequently,
several studies have explored factors influencing the
mental health of Spanish teachers, such as emotional
regulation, role stress [37], working conditions [38], self-
efficacy, occupational stress, and burnout [39]. During
the COVID-19 pandemic, the mental health of Spanish
teachers was significantly impacted [40]. Research on the
effects of lockdown restrictions revealed that primary
and secondary schoolteachers experienced more pro-
nounced negative effects on their quality of life compared
to their counterparts in preschool, vocational train-
ing, and university education [41]. In Northern Spain,
approximately one-third of teachers exhibited mild
depressive symptoms, with around half showing moder-
ate levels of anxiety and stress [42].

In contrast, Chinese teachers, despite recent advance-
ments in China’s educational system, often earn incomes
in the middle to low range compared to other occupa-
tions [43], raising concerns about their well-being [44].
Their sense of well-being is relatively unbalanced, with
health status below the general population’s average [44,
45]. During the COVID-19 outbreak, depression was
prevalent among Chinese teachers [46, 47]. Multiple
studies have documented that teachers exhibit mental
health levels with higher rates of occupational burnout
48, 49].

Given the socio-economic and mental health chal-
lenges faced by primary schoolteachers in Spain and
China, particularly concerning depression, work stress,
and professional burnout, this provides a compelling
rationale for cross-cultural validation of the DASS-21.
Understanding the instrument’s psychometric properties
across these distinct educational contexts will enhance
assessment accuracy and facilitate meaningful compari-
sons that account for cultural differences in symptom
expression. Such validation is essential for developing
targeted interventions addressing teachers’ specific needs
in each cultural context.

The present study

A literature review identified two key gaps. Firstly, few
studies use the DASS-21 to assess primary schoolteach-
ers’ psychological well-being, despite its validation across
diverse groups. This cohort remains underrepresented,
which risks mischaracterizing their mental health. Teach-
ers face distinct stressors—such as classroom manage-
ment, parental expectations, and educational policy
pressures—that differ from other professions, com-
pounded by cultural influences on how distress manifests
(e.g., collectivist versus individualist norms). Without
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teacher-specific validation, assessments may fail to detect
these unique experiences, obscuring the development of
tailored interventions to support their well-being and,
by extension, student outcomes. An exception is Zhou et
al. [50], who tested the DASS-21’s factorial validity using
CFA among teachers in China and Spain. They employed
Maximum Likelihood Estimation with Robust Standard
Errors (MLR) for their analysis. However, Li [51] dem-
onstrated through a simulation study that Diagonally
Weighted Least Squares (DWLS) produces less biased
estimates than MLR when analyzing ordinal data, such
as the items in the DASS-21. This finding suggests that
DWLS may be a more suitable approach for studies
involving diverse teacher populations. Another excep-
tion, Katsantonis [52], examined well-being and stress
across 15 countries with different scales, finding cultural
non-invariance between Anglo-Saxon and East Asian
groups. Although not DASS-21-focused, this highlights
the need for invariance testing in teacher research to
ensure accurate, policy-relevant results.

Secondly, a key methodological gap in the literature is
the heavy reliance on CFA to assess DASS-21 invariance
across countries and ethnic groups [26, 53], with little
focus on alternatives like the Rasch measurement model.
Proposed by Georg Rasch [54], this item response model
aligns abilities and item difficulties on an interval scale,
offering advantages over CFA, such as flexibility in scale
assumptions [55, 56]. Salzberger et al. [57] compared
the Rasch model to multigroup CFA using the Techno-
phobia Scale, finding differences in scale bandwidth and
item locations, highlighting its value for cross-national
studies. While the Rasch model has validated the DASS-
21 among non-teacher groups [58, 59], its application to
teachers, particularly across nations, remains underex-
plored, limiting comprehensive invariance testing.

To address these gaps, the present study conducted a
comprehensive analysis using Classical Test Theory (e.g.,
CFA) and the Rasch model. To further validate the DASS-
21, the study explored its association with emotional
exhaustion, a core burnout dimension defined by fatigue
from depleted emotional resources [60]. Characterized
by diminished feelings, care, trust, interest, and spirit
[61], emotional exhaustion reflects the individual stress
component of burnout and aligns with psychological dis-
tress, as outlined in the Stressor—Strain—Outcome (SSO)
model [62]. Prior studies with teacher samples have con-
sistently shown strong correlations between emotional
exhaustion and DASS-21 factors—depression, anxi-
ety, and stress [63—65]. Accordingly, the present study
assessed the DASS-21’s concurrent validity by examining
its relationship with emotional exhaustion. Measurement
invariance was also tested using multi-group CFA and
differential item functioning (DIF) analysis.

Page 4 of 18

Method

Procedure and participants

In early 2022, amid the COVID-19 pandemic and the
dominance of the Omicron variant, a survey targeted
primary schoolteachers in Spain and China. In Spain, a
strong vaccination program mitigated Omicron’s chal-
lenges, allowing primary schools to sustain in-person
teaching [66]. Conversely, China’s strict zero-tolerance
policy triggered immediate lockdowns in affected areas,
severely restricting face-to-face instruction [67]. The
study received ethical clearance differently in each coun-
try: in Spain, the Institutional Review Board (CEIM IR]JV)
deemed it exempt, while in China, the Jiangxi Psycholog-
ical Consultant Association granted approval.

For Spanish participants, the sampling was non-prob-
abilistic, and the instruments were administered online.
Recruitment involved emailing a survey link to all pri-
mary schools in the Autonomous Community of Cata-
lonia, Spain, under the jurisdiction of the Departament
d’Educacié (the Catalan government’s education depart-
ment). The school directors were asked to forward this
email to their teachers. Participation was entirely volun-
tary for both school directors and teachers, and there was
no compensation. The first page of the survey informed
participants about the study’s objectives, the anonymity
and confidentiality of their data, and their option to with-
draw at any time. Participants provided digital informed
consent before completing the survey, thereby acknowl-
edging their acceptance of the study terms. The inclusion
criterion was being an active primary education teacher
without a diagnosis of mental health illness at the time of
the survey. A total of 1,350 Spanish primary schoolteach-
ers participated in this part of the study.

For the Chinese participants, the survey was part of
a larger project aimed at monitoring teachers’ mental
health during the pandemic, focusing particularly on the
effects of emergency online teaching in a central Chinese
city. After a strict lockdown and a period of online teach-
ing, the survey was conducted as schools were reopening.
In collaboration with the local government’s education
department and using purposive sampling, the survey
targeted teachers involved in emergency online teach-
ing. The inclusion criteria included being employed in a
primary school, registration in the project, and provid-
ing online consent, with no mental illness reported. The
online survey platform was designed to ensure complete
responses. Out of 2,764 surveys distributed via email,
2,580 completed surveys were received.

Table 1 presents the demographic characteristics of the
participants from Spain and China. The data showed that
the average age of Spanish participants was higher, with
a mean age of 42.86 years (standard deviation=10.18),
compared to their Chinese counterparts, who had a mean
age of 34.72 years (standard deviation=9.95). Regarding
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Table 1 The characteristics of the participants

Source Spanish China

Data collection period Jan-Feb 2022 Jan. 2022
Sample size 1350 2580
Gender (Female); n (%) 1151 (85.25) 1962 (76.04)
Age; Mean (SD) 42.86(10.18) 34.72 (9.95)

gender composition, 85.26% of Spanish teachers were
female (n=1,151), and 76.05% of Chinese teachers were
female (7 =1,962).

To ensure adequate sample size for psychometric
examinations (including CFA and Rasch analysis) on the
DASS-21, a power analysis using the semPower pack-
age in R targeted 80% power to detect good model fit
(RMSEA <0.05, a=0.05) for its correlated three-factor
structure, indicating a minimum of 200-250 participants
for CFA [68]. For Rasch analysis of the DASS-21, which
uses a four-category response format (0-3), a sample
size of 250—500 participants is commonly used to ensure
stable item calibrations, with 250-300 being sufficient
for general purposes, and 300-400 per group consid-
ered ideal for robust cross-cultural comparisons, such
as between Spanish and Chinese teachers, particularly
when detecting DIF of 0.5 logits [58, 69]. The samples of
1,350 Spanish and 2,580 Chinese primary schoolteach-
ers exceeded these requirements, ensuring robustness for
both analyses, accounting for issues such as non-normal-
ity, and supporting cross-cultural comparisons, including
DIF analyses.

Instruments

The present study utilized the Spanish and Chinese ver-
sions of the DASS-21, along with a scale to assess emo-
tional exhaustion, also administered in the respective
languages. The following sections provide a detailed
description of these instruments.

Depression, Anxiety, and Stress Scale (DASS-21)

As aforementioned, the DASS-21 consists of 21 items,
with seven items assessing each of the three subscales:
depression (e.g., “Life was meaningless”), anxiety (e.g.,
“Experienced trembling”), and stress (e.g., “Intolerant
of anything”). Items are rated on a scale from 0 (Did not
apply to me at all) to 3 (Applied to me very much, or most
of the time) with total scores in each subscale ranging
from 0O to 21. Higher scores on the Depression, Anxiety,
and Stress subscales indicate greater levels of depression,
anxiety, and stress, respectively. The total score indicates
the overall level of psychological distress. In the pres-
ent study, the Spanish version of the DASS-21 [70] was
administered to Spanish participants. It demonstrated
strong internal consistency with McDonald’s omega
coefficients of 0.879, 0.931, and 0.895 for the Anxiety,
Depression, and Stress subscales respectively, and 0.957
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for the overall scale [70]. For the Chinese cohort, the
Chinese version of the DASS-21 [71] was utilized, a ver-
sion widely used across various populations in Mainland
China, including minors [72], university students [73],
and teachers [20].

According to the suggested cut-off scores indicative
of clinical depression, anxiety, and stress in the DASS-
21 are 5 or more, 4 or more, and 8 or more, respectively
[74]. These criteria were adhered to in the present study
for both Spanish and Chinese participants. In the pres-
ent study, the McDonald’s omega coefficients for general
psychological distress and the three factors within the
DASS-21 ranged from 0.88 to 0.97 across two countries,
indicating good internal consistency.

Emotional Exhaustion Scale for Teachers (EEST)

In the present study for the Spanish sample, the EEST
developed by Aluja et al. [75] was used to assess emo-
tional exhaustion. As an adapted version of the Emo-
tional Exhaustion subscale from the Maslach Burnout
Inventory [76], this scale is specifically tailored for
schoolteachers. It consists of six items (e.g., ‘I feel used
up at the end of the workday”), each rated on a seven-
point Likert scale that ranges from 0 (never) to 6 (every
day). The total score ranges from 0 to 36, and higher
scores indicate greater emotional exhaustion. The scale
demonstrated very good internal consistency among the
Spanish sample in the present study, with a McDonald’s
omega coefficient of 0.877.

Chinese Primary and Secondary School Teachers’ Job
Burnout Questionnaire (CTJBO)

In the present study for the Chinese sample, the CTJBO
was used to assess emotional exhaustion [77]. More spe-
cifically, the Emotional Exhaustion subscale from the
CTJBO based on the Maslach Burnout Inventory for
schoolteachers [78] was used. This instrument is specifi-
cally designed to assess job burnout among primary and
secondary schoolteachers within the Chinese educa-
tional context. The CTJBO is inclusive of culturally rel-
evant content and wording. The Emotional Exhaustion
subscale of the CTJBO comprises eight items (e.g., ‘I feel
like I'm overdrawn” and I feel that my teaching work has
exhausted my emotions”) rated on a seven-point Likert
scale, ranging from O (strongly disagree) to 6 (strongly
agree). The total score ranges from 0 to 48, and higher
scores indicate greater emotional exhaustion. This sub-
scale has demonstrated a unidimensional structure with
excellent factorial validity and high reliability in the Chi-
nese teaching context, as evidenced by recent studies
[79, 80]. The scale demonstrated excellent internal con-
sistency among the Chinese sample in the present study,
with a McDonald’s omega coefficient of 0.954.
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Data analysis

In the present study, all analyses were conducted using
jamovi 2.6.44, software based on the R package [81].
The analysis began with descriptive statistics to summa-
rize the data characteristics, followed by the application
of Pearson’s correlation coefficient. This approach was
adopted due to the relatively large sample size, which
mitigates concerns about deviations from normality,
as supported by Bishara and Hittner [82], who demon-
strated the robustness of Pearson’s correlation among
large samples even if they have non-normal data distribu-
tions. Subsequently, an individual item assessment within
the DASS-21 using Rasch analysis was conducted. CFA
was then employed to evaluate the overall scale mea-
surement. Structural equation modeling (SEM) was fur-
ther used to examine the association between DASS-21
and emotional exhaustion, to evaluate concurrent valid-
ity. Finally, the examination of measurement invariance
between participants from China and Spain was con-
ducted. The following sections detail these procedures.

Rasch analysis

In conducting the Rasch analysis, the guidelines estab-
lished by Tennant and Conaghan [54] were followed.
The initial step involved selecting the most appropri-
ate model, choosing between the Partial Credit Model
(PCM) and the Andrich Rating Scale Model (RSM).
Unidimensionality was then assessed, applying the cri-
terion that the eigenvalue of the first component in the
principal component analysis (PCA) of residuals should
be less than 2.00 [83]. To verify that response catego-
ries increased monotonically, a person-item map was
utilized. Item validity was evaluated using information-
weighted (INFIT) and outlier-sensitive (OUTFIT) fit sta-
tistics, with acceptable ranges for valid item responses set
between 0.50 and 1.50 [84]. Additionally, item and per-
son reliability and separation indices were assessed sepa-
rately. Following Boone et al. [85], item reliability was
evaluated, with a threshold of >0.90 indicating good reli-
ability; item separation was assessed, with a threshold of
>3 indicating that the person sample is sufficiently large
to confirm the item difficulty hierarchy (construct valid-
ity); for person separation, a person separation index of
1.50 indicates acceptable separation, 2.00 indicates good
separation, and 3.00 indicates excellent separation; and
for person reliability coefficients, values of 0.90 distin-
guish 3 or 4 levels, 0.80 distinguishes 2 or 3 levels, and
0.50 distinguishes 1 or 2 levels.

Confirmatory factor analysis and structural equation
modeling

With respect to CFA, factorial validity was assessed by
testing multiple factor structures: a single-factor (uni-
dimensional) model, a correlated two-factor model
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(comprising a depression factor and a combined anxiety
and stress factor), a correlated three-factor model, and
a bifactor structure. The correlated two-factor model
was adopted due to strong evidence of high correla-
tions between anxiety and stress, observed among chil-
dren [86] and hospital workers (r>0.93) [87]. This model
reflects their shared traits, such as physiological arousal
and negative affect, distinguishing them from depression,
which is more aligned with cognitive features. Accept-
able model fit was determined using established crite-
ria: a Comparative Fit Index (CFI) and Non-Normed Fit
Index (NNFI) exceeding 0.90, a Root Mean Square Error
of Approximation (RMSEA) below 0.06, and a Standard-
ized Root Mean Square Residual (SRMR) below 0.08
[88]. DWLS estimation was employed, as it is particularly
suited for ordinal data such as the DASS-21 items [51].

Within the bifactor model, indices of the explained
variance by the general factor, including Explained
Common Variance (ECV), Percentage of Uncontami-
nated Correlations (PUC), and Omega Hierarchical
(wH), were calculated. ECV represents the ratio of vari-
ance explained by the general factor to the total variance
explained by the model. PUC indicates the proportion of
uncontaminated correlations to unique correlations. The
wH for the general factor reflects the percentage of vari-
ance in total scores attributed to the general factor. If the
general factor wH is > 0.80, total scores can be considered
unidimensional. If both ECV and PUC are >0.70, the rel-
ative bias is slight, and the common variance can be con-
sidered essentially unidimensional [89, 90].

Moreover, SEM was used to evaluate the concurrent
validity of the DASS-21 by testing its association with
emotional exhaustion. Gender and age were included as
control variables based on empirical evidence from the
preliminary analyses. More specifically, significant gen-
der differences were observed among Spanish teachers,
with female teachers reporting higher levels across all
three dimensions (depression, anxiety, and stress) com-
pared to male teachers (¢-values ranging from 3.52 to
5.61, all p<0.001). Age showed significant negative cor-
relations with anxiety (r = -0.07, p=0.01) and stress (r =
-0.11, p<0.001) among Spanish teachers. Although these
demographic variables did not show significant associa-
tions with the three DASS-21 factors in the Chinese sam-
ple, they were retained as control variables in the SEM
models for consistency and to account for their demon-
strated effects in the initial analyses. The model fit was
first evaluated using the same criteria as in the aforemen-
tioned CFA, and then scrutinized the path coefficient
with emotional exhaustion.
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Measurement invariance in the DASS-21 among teachers
from Spain and China

Finally, to establish a basis for comparing primary school-
teachers from two countries, DIF of Rasch analysis and
multi-group CFA were conducted. DIF assessed item
difficulty differences between groups [85], with a value
above 0.50 considered substantial [91]. Regarding mea-
surement invariance in CFA, several model comparisons
were made in nested models of baseline model-configural
model, factor-loading constrained model, and factor-
loading plus item-intercept constrained model. Indices
including ACFI, ARMSEA, and ASRMR were then used
to decide if measurement invariance was supported.
Measurement invariance is supported if ACFI > -0.01,
ARMSEA <0.015, and ASRMR<0.03 (for factor loading)
or <0.01 (for item intercept), following the criteria pro-
posed by Chen [92].

Results

Descriptive statistics and pearson correlation

Table 2 outlines the mean observed scores of partici-
pants from both countries as assessed by the DASS-21,
detailing the correlations with the overall scale and its
respective subscales. Additionally, Table 2 integrates the
correlations that relate these scores to the variable of
emotional exhaustion. The findings indicated that Span-
ish educators exhibited higher levels of depression and
stress compared to their Chinese counterparts. In con-
trast, anxiety levels appeared to be comparable in both
groups.

Pearson correlation coefficients showed significant
positive correlations between the three emotional dis-
orders among teachers from both countries (Spain: r
ranged from 0.76 to 0.78, all p<0.001, large effect size;
China: r ranged from 0.89 to 0.91, all p<0.001, large
effect size). Notably, within the Chinese teacher cohort,
these correlations reached approximately 0.90, suggesting
that depression, anxiety, and stress are difficult to differ-
entiate as distinct constructs in this population.

According to the cutoffs specified in the DASS manual
[74], among the Spanish teachers, 34.7%, 30.4%, 38.2%,
and 43.4% exhibited clinical symptoms of psychologi-
cal distress, depression, anxiety, and stress, respectively,
at a mild level or above. In contrast, the corresponding
percentages for the Chinese teachers experiencing mild
or higher levels of these symptoms were 30.2%, 30.6%,
40.7%, and 19.0% for psychological distress, depression,
anxiety, and stress, respectively. The chi-square analy-
ses showed significant differences in the proportion of
psychological distress and stress between Spanish and
Chinese teachers (y* = 8.31, p=0.004 and x* = 266.17,
p<0.001, respectively; see Table S1). No significant dif-
ferences were observed for depression or anxiety.

Table 2 Descriptive statistics and pearson correlations for Spanish and Chinese primary schoolteachers
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Item validity with rasch analysis

In the Rasch analysis, first, the assumption of dimension-
ality was tested by subjecting all 21 items of the DASS-
21 to a comprehensive Rasch analysis. The eigenvalues of
the first component in the PCA of the standardized resid-
uals after Rasch analysis were 2.26 for the Spanish sample
and 2.64 for the Chinese sample, exceeding the recom-
mended threshold of 2.0, and therefore supporting the
multidimensional structure of the DASS-21 and confirm-
ing that analyzing the three subscales (Depression, Anxi-
ety, and Stress) separately was appropriate. Following
this, a likelihood ratio test was employed to determine
the most suitable model for each subscale among partici-
pants from the Spanish and Chinese samples, revealing
that the PCM was more suitable for most cases, except
for the Anxiety subscale for Spanish teachers, where the
RSM was appropriate; all subsequent Rasch analyses
were conducted using these respective models.

For each subscale, the assumption of unidimensional-
ity was confirmed, with eigenvalues of the first compo-
nent in the PCA of standardized residuals after Rasch
analysis all being less than 2.00. Person-item maps dem-
onstrated proper monotonic category functioning across
both Spanish and Chinese groups (Figures S1 and S2).
The INFIT and OUTFIT analysis showed that only Item
2 of the Anxiety subscale fell outside the acceptable
range, while all other items displayed satisfactory validity
(Table 3). This problematic item was further investigated
through complementary CTT approaches, which con-
firmed its psychometric weakness: item-rest correlations

Table 3 Fit statistics of rasch analysis for items
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for Item 2 were notably lower (Spanish: 0.47; Chinese:
0.55) compared to other items (all above 0.60). Similarly,
EFA with a forced one-factor solution showed substan-
tially lower factor loadings for Item 2 (Spanish: 0.50;
Chinese: 0.57) compared to other items in the Anxiety
subscale (Spanish: 0.69-0.80; Chinese: 0.74—0.83). This
triangulation of evidence from both Rasch analysis and
CTT methods provides robust validation for identifying
the problematic performance of Item 2.

The person reliability coefficients for the Depression,
Anxiety, and Stress subscales of the DASS-21 were 0.77,
0.68, and 0.85 for Spanish teachers, and 0.79, 0.77, and
0.79 for Chinese teachers, respectively. The Stress sub-
scale reached or neared the threshold for good reliabil-
ity (>0.80), with a value of 0.85 in the Spanish sample
(exceeding the threshold) and 0.79 in the Chinese sample
(falling just below it), suggesting it can generally distin-
guish 2-3 levels of the trait. The Depression and Anxi-
ety subscales were slightly below this criterion in most
cases, with values ranging from 0.77 to 0.79, except for
the Spanish Anxiety subscale (0.68), which exhibited
notably lower reliability. Corresponding person separa-
tion indices were 1.83, 1.46, and 2.38 for Spanish teach-
ers, and 1.94, 1.83, and 1.94 for Chinese teachers. The
Stress subscale exceeded the threshold for good separa-
tion (>2.00) in the Spanish sample (2.38) but was slightly
below it in the Chinese sample (1.94), while the Depres-
sion and Anxiety subscales were close to this level, rang-
ing from 1.83 to 1.94, except for the Spanish Anxiety
subscale (1.46), which fell below the minimum acceptable

Source Spanish teachers Chinese teachers

Difficulty Point- Infit Outfit Difficulty Point- Infit Outfit

biserial | MnSq | MnSq biserial | MnSq | MnSq

Subscale of Depression
3. Couldn’t experience positive feeling 0.26 0.78 0.94 0.92 -0.75 0.81 1.30 1.31
5. Difficult to work up the initiative to do things -0.46 0.74 1.48 1.44 0.07 0.80 1.16 1.15
10. Had nothing to look forward to -0.16 0.81 0.79 0.70 -0.65 0.83 1.02 1.03
13. Felt down-hearted and blue -1.61 0.86 0.92 0.91 -0.41 0.84 0.90 0.91
16. Unable to become enthusiastic 0.30 0.79 0.81 0.68 0.11 0.83 0.81 0.81
17. Not worth much as a person 0.35 0.72 1.02 1.15 0.96 0.71 0.87 0.59
21. Life was meaningless 1.33 0.61 1.04 0.95 0.67 0.75 0.91 0.89
Subscale of Anxiety
2. Dryness of my mouth -1.48 0.72 1.47 1.62 -1.38 0.74 1.63 1.68
4. Experienced breathing difficulty -0.11 0.74 0.98 0.90 0.05 0.79 0.94 0.89
7. Experienced trembling 1.09 0.63 0.95 0.79 0.72 0.73 0.91 0.75
9. Worried about situations of panic and making a fool of myself -0.25 0.73 1.00 1.04 -0.60 0.80 1.10 1.12
15. Feeling of close to panic 0.83 0.68 0.84 0.74 0.44 0.79 0.72 0.64
19. Aware of the action of my heart -0.44 0.78 0.85 0.81 0.22 0.79 0.82 0.82
20. Felt scared without any good reason 0.36 0.71 0.87 0.83 0.55 0.76 0.78 0.69
Subscale of Stress
1. Hard to wind down -0.77 0.82 0.88 0.87 -0.20 0.71 1.50 1.49
6. Tended to over-react 0.98 0.69 1.21 1.22 0.55 0.75 0.94 0.89
8. Using a lot of nervous energy -0.99 0.79 1.11 1.13 -0.98 0.8 1.13 1.15
11. Getting agitated -0.85 0.81 0.93 0.92 0.31 0.81 0.68 0.63
12. Difficult to relax -0.92 0.85 0.72 0.71 -0.01 0.83 0.67 0.64
14. Intolerant of anything 1.98 0.63 1.19 1.24 0.18 0.76 1.08 1.10
18. Felt rather touchy 0.56 0.76 0.99 0.95 0.15 0.77 0.96 0.96

Values in gray shadows indicate that they were outside the acceptable range for INFIT and OUTFIT MnSq (0.5 to 1.5).
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separation of 1.50. Therefore, while most subscales dem-
onstrated reliability and separation values approaching
acceptable standards, the Spanish Anxiety subscale stood
out as a concern due to its weaker performance.

In contrast, item performance was notably stronger
across both samples, with item reliability coefficients
of 0.99 for all assessed subscales, surpassing the 0.90
threshold for excellent reliability. Item separation indices
were also robust, ranging from 10.70 (Depression), 13.48
(Anxiety), to 20.26 (Stress) in the Spanish sample, and
from 12.06 (Depression) to 15.22 (Anxiety) in the Chi-
nese sample, with a Stress item separation of 11.30. These
high item separation indices far exceeded the threshold
of 3, indicating exceptional measurement precision and
construct stability across both cultural contexts.

Construct validity with confirmatory factor analysis and
structural equation modeling

Table 4 presents the model fit results for various factor
structures of the DASS-21 among primary school teach-
ers in Spain and China, encompassing the single-factor,
correlated two-factor (depression and combined anxi-
ety-stress), correlated three-factor, and bifactor models.
The findings show that the single-factor, correlated two-
factor, and correlated three-factor models all exhibited
acceptable fit within the teacher populations of both
countries. However, applying the parsimony principle, no
significant y” difference was observed among the single-
factor, correlated two-factor, and correlated three-factor
models for Chinese teachers, indicating the single-factor
model as preferable due to its simplicity. In contrast, the
correlated three-factor model demonstrated superior fit
for Spanish teachers, evidenced by a significant y” differ-
ence relative to the other two models. Consequently, the
standardized factor loadings for the selected single-factor
(Chinese teachers) and correlated three-factor (Spanish
teachers) models are presented in Table 5, demonstrat-
ing strong convergent validity with most values exceed-
ing 0.70. Although the bifactor model yielded the best

Table 4 Results of CFA model fit
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fit across all structures, its specific factor loadings were
deemed unreasonable (e.g., negative values, see Table S2),
leading to its exclusion as a suitable representation of the
DASS-21 structure in these populations.

Although the bifactor model was not supported in
either country, ECV and wH based on its factor loadings
were calculated (see Table S2) to explore the presence of
a general factor within the DASS-21. The results showed
that general factor loadings ranged from 0.55 to 0.82 for
Spanish teachers and from 0.62 to 0.86 for Chinese teach-
ers, with an ECV of 0.82 (Spain) and 0.92 (China), and
wH of 0.91 (Spain) and 0.96 (China). Given a PUC of 0.70
for both countries, these findings suggest that the com-
mon variance of the scale is essentially unidimensional,
albeit with a slight bias. Consequently, while the corre-
lated three-factor structure was better supported among
Spanish teachers, the scale scores should primarily be
interpreted as reflecting a general factor of overall psy-
chological distress. Moreover, the wH for the specific fac-
tors of depression, anxiety, and stress were 0.15, 0.17, and
0.12 for Spanish teachers, respectively, and notably lower
for Chinese teachers at 0.05, 0.01, and 0.02, respectively,
reinforcing the model selection. The correlated three-
factor structure was better supported for Spanish teach-
ers, while the unidimensional structure was preferred for
Chinese teachers.

In assessing the concurrent validity of the DASS-21
with respect to emotional exhaustion, this association
was examined by adopting a correlated three-factor
structure for Spanish teachers and a unidimensional fac-
tor structure for Chinese teachers within an SEM frame-
work. The results indicated acceptable model fit for
participants from both countries. For Spanish teach-
ers (see Fig. 1), the fit indices were: x* (364) =635.44,
RMSEA=0.024, SRMR=0.040, CFI=0.996, and
NNFI =0.996; for Chinese teachers (see Fig. 2), the indices
were: x” (430)=1889.42, RMSEA =0.037, SRMR =0.051,
CFI=0.990, and NNFI=0.990. These values satisfied
established criteria for model validity, permitting further

X2 (df) CFI NNFI RMSEA; 90% ClI SRMR

Spain

One-factor structure 548.29 (189) 0.991 0.991 0.038; 0.034-0.041 0.055
Two-factor structure 468.11(188) 0.993 0.993 0.033;0.029-0.037 0.050
Three-factor structure 342.64 (186) 0.996 0.996 0.025;0.021-0.029 0.043
Bifactor model 205.65 (168) 0.999 0.999 0.013;0.005-0.019 0.033
China

One-factor structure 519.96 (189) 0.996 0.995 0.026; 0.023-0.029 0.045
Two-factor structure 516.36 (188) 0.996 0.995 0.026; 0.023-0.029 0.045
Three-factor structure 51434 (186) 0.996 0.995 0.026; 0.023-0.029 0.044
Bifactor model 43544 (168) 0.997 0.996 0.025; 0.022-0.028 0.040

CFl=comparative fit index; NNFI=non-normed fit index; RMSEA=root mean square error of approximation; SRMR=standardized root mean square residual;

Cl=confidence interval
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Table 5 Factor loadings for the One-Factor and correlated Three-Factor models of the DASS-21

One-factor structure

Three-factor structure

Spanish Chinese Spanish Chinese
Distress Dep Anx Stress Dep Anx Stress

[tem 3 0.77 0.76 0.81 0.76

Item 5 0.67 0.76 0.70 0.76

[tem 10 0.75 0.81 0.79 0.82

Item 13 0.82 0.86 0.86 0.87

Item 16 0.74 0.83 0.79 0.83

[tem 17 0.68 0.71 073 0.72

[tem 21 0.58 0.74 0.62 0.75

Item 2 0.54 0.61 057 0.60

[tem 4 0.66 0.78 0.71 0.78

ltem 7 0.59 0.76 0.63 0.75

[tem 9 0.71 0.78 0.75 0.78

Item 15 0.73 0.86 0.77 0.86

[tem 19 0.72 0.80 0.77 0.80

[tem 20 0.69 0.81 0.74 0.80

Item 1 0.75 0.62 0.79 0.62
Item 6 0.64 0.79 0.67 0.79
[tem 8 0.69 0.71 0.72 0.71
Item 11 0.75 0.86 0.79 0.86
[tem 12 0.78 0.84 0.82 0.84
Item 14 0.67 0.72 0.69 0.72
[tem 18 0.72 0.78 0.75 0.78

Dep =Depression subscale; Anx=Anxiety subscale; Stress =Stress subscale

analysis of the path coefficients. Notably, the correlated
three-factor structure for Chinese teachers was explored
to align with the Spanish model, given its acceptable fit
among Chinese participants. However, excessively high
correlations among depression, anxiety, and stress raised
concerns about potential multicollinearity. This resulted
in unreasonable coefficient estimates (exceeding 1.0) and
variance inflation factor (VIF) values approaching 10,
rendering this model unsuitable for Chinese teachers.

Subsequent analysis showed significant standardized
coefficients for the associations between the DASS-21
factors and emotional exhaustion. For Spanish teachers,
the standardized coefficients were 0.26 (£=3.64, p <0.001)
for depression and 0.68 (¢=11.00, p<0.001) for stress,
with no significant association for anxiety; for Chinese
teachers, the standardized coefficient for the psycho-
logical distress factor was 0.54 (¢=68.97, p<0.001). Col-
lectively, these findings provide robust support for the
concurrent validity of the DASS-21 in relation to emo-
tional exhaustion across these two populations.

Testing measurement invariance between Spanish and
Chinese primary schoolteachers

In the final analysis phase, measurement invariance of
the DASS-21 was examined across Spanish and Chi-
nese primary school teachers. Utilizing DIF within the
framework of Rasch analysis (see Table 3), the findings

indicated that most items in the Depression subscale
exhibited substantial DIF, with the exceptions of Items 10
and 16, which showed no significant functional discrep-
ancies across teachers in either country. In the Anxiety
subscale, Item 19 displayed pronounced DIF, while in the
Stress subscale, significant DIF was observed for Items 1,
11, 12, and 14.

Moreover, the analysis examined whether individual
DIF items influenced model-level invariance across the
two countries. The nested CFA models were conducted
using the correlated three-factor model because DIF was
identified through individual Rasch analyses on the three
subscales. Additionally, to enable comparison across the
two countries, the same structure was required, and the
correlated three-factor model demonstrated no signifi-
cant difference in fit compared to other models for the
Chinese sample while providing the best fit for the Span-
ish sample, facilitating the examination of measurement
invariance. When comparing nested models, a significant
deterioration in model fit was observed upon constrain-
ing factor loadings to be equal across the two coun-
tries, indicating a failure to achieve weak invariance, as
evidenced by changes in model fit indices (see Table 6):
ACFI = -0.010, ARMSEA =0.021, and ASRMR =0.021.

Subsequently, items were excluded if they showed a
difficulty contrast exceeding 0.5 from the DIF analysis.
This led to the removal of Items 3, 13, 17, and 21 from the
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Depression subscale; Item 19 from the Anxiety subscale;
and Items 11, 12, and 14 from the Stress subscale. Due
to the reduction of the Depression subscale to only two
items after this exclusion, Item 5 was retained because its
DIF (0.53) was marginally deviated from 0.50 threshold.
The post-exclusion results demonstrated that the corre-
lated three-factor model of the scale could attain strict
measurement equivalence, characterized by passing tests
for both factor loading and item intercept constraints

equally, in the sample of primary schoolteachers from
both countries (see Table 6).

Discussion

The present study assessed the psychometric properties
of the DASS-21 among primary teachers in Spain and
China to support future international research in specific
demographics. Results from Rasch analysis indicated
generally satisfactory item validity for most DASS-21
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items among both the Spanish and Chinese teacher
cohorts, except for one item in the Anxiety subscale,
which was also verified through a complementary CTT
examination. CFA indicated that the bifactor model,
despite its superior statistical fit, was excluded due to
problematic negative loadings. For the Chinese cohort,
the single-factor model was selected because intercor-
relations between the DASS-21 factors exceeded 0.90,
with an ECV of 0.92 and an wH of 0.96, reflecting a domi-
nant general distress factor. Conversely, the correlated

three-factor model was chosen for the Spanish cohort,
offering better fit and theoretical alignment, with an ECV
of 0.82 and an wH of 0.91, yet retaining distinct depres-
sion, anxiety, and stress factors due to meaningful unique
variance (wH ranging from 0.12 to 0.17). SEM confirmed
concurrent validity, showing strong associations between
DASS-21 factors and emotional exhaustion among both
cohorts. DIF testing showed cross-cultural differences,
and excluding affected items achieved strict measure-
ment invariance.
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Table 6 Measurement invariance testing: changes in fit indices between Spain and China

Model X df CFI RMSEA SRMR Ax? Adf  ACFI ARMSEA ASRMR
Full items

Configural Invariance 856.98 372 0.996 0.026 0.044 - - - -

Loading constrained 2101.27 390 0.986 0.047 0.065 1244.29 18 -0.010 0.021 0.021
Thresholds and loadings constrained 3085.74 408 0.978 0.058 0.073 984.47 18 -0.008 0011 0.008
[tems after removed @

Configural Invariance 319.97 124 0.995 0.029 0.039 - - - - -
Loading constrained 629.61 134 0.989 0.043 0.054 309.64 10 -0.006 0014 0.015
Thresholds and loadings constrained 78737 144 0.985 0.048 0.057 157.76 10 -0.004  0.005 0.003

Notes: CFl=comparative fit index; RMSEA =root mean square error of approximation; SRMR=standardized root mean square residual; a: The model labeled “Items
after removed” includes the final set of retained items (Items 1, 2,4, 5, 6,7, 8,9, 10, 15, 16, 18, and 20) following psychometric evaluation

The Rasch analysis and CFA, supplemented by bifac-
tor indices such as ECV and wH, yielded seemingly con-
tradictory findings on the DASS-21’s dimensionality
due to their distinct methodological lenses, with Rasch
emphasizing item-level properties and CFA focusing on
overall factor structure. Rasch analysis often detects mul-
tidimensionality because it flags deviations from a single
latent trait through high eigenvalues in PCA of residu-
als (e.g., >2.0), reflecting the DASS-21’s design to assess
three related constructs—depression, anxiety, and stress.
In contrast, CFA with a bifactor model highlights a domi-
nant general distress factor, supported by high ECV and
oH values (e.g., 0.92 and 0.96), suggesting that the scale
can be interpreted unidimensionally at the factor level
despite item-level complexity. This interplay indicates
that while Rasch underscores the DASS-21’s theoretical
multidimensionality, CFA supports its practical use as
a unidimensional measure when the general factor pre-
dominates, offering a dual perspective that enriches its
application in research and clinical settings across diverse
populations.

Rasch model analysis of item validity in DASS-21
In the present study’s Rasch analysis of the DASS-21,
critical insights were garnered, particularly within the
Anxiety subscale for Spanish and Chinese primary
schoolteachers. Item 2 (‘dryness of my mouth’) in the
Anxiety subscale demonstrated an outfit of 1.62 for Span-
ish teachers and INFIT and OUTEFIT of 1.63 and 1.68,
respectively, for Chinese teachers, exceeding the accept-
able range and indicating diminished item validity. This
finding is consistent with the results of Shea et al. [58]
and Cao et al. [20]. The elevated outfit for Item 2 suggests
a divergence from the constructs assessed by other items,
because a high outfit represents a deviation from the con-
struct assessed by other items [93]. It is hypothesized that
this item might be capturing symptoms related to stress,
because physiological responses such as mouth dryness
can manifest under high stress [94].

Additionally, Rasch reliability analysis showed further
concerns: person reliability coefficients for the Anxiety

subscale were 0.68 for Spanish teachers and 0.77 for Chi-
nese teachers, meeting the minimum threshold of 0.50
for basic reliability but falling below the 0.80 threshold
for good reliability, indicating a constrained ability to
distinguish nuanced levels of anxiety in these cohorts.
Corresponding person separation indices were 1.46
(Spanish) and 1.83 (Chinese), with the Spanish value fail-
ing to meet the minimum acceptable separation of 1.50,
further underscoring the subscale’s limited precision in
this group. At a practical level, while the Anxiety subscale
can still broadly differentiate between low and high anxi-
ety levels (e.g., identifying teachers with minimal versus
elevated anxiety), its inability to reliably detect finer gra-
dations of severity—particularly among Spanish teach-
ers—may reduce its utility for precise clinical screening
or tailored interventions requiring detailed anxiety profil-
ing. In contrast, item reliability was robust at 0.99 across
both cohorts, exceeding the 0.90 threshold for excellent
reliability, suggesting that the items themselves consis-
tently assess the intended constructs despite the person-
level reliability challenges.

DASS-21: DIF in cross-national comparisons among
primary schoolteachers

In order to comprehensively assess measurement invari-
ance in the DASS-21 among primary schoolteachers in
Spain and China, both Rasch analysis (DIF) and multiple-
group CFA were employed. The results showed substan-
tial DIF contrasts, exceeding 0.5 in several items. These
included Items 3, 13, 17, and 21 in the Depression sub-
scale, Item 19 in the Anxiety subscale, and Items 11, 12,
and 14 in the Stress subscale. Following the removal of
these items, the multi-group CFA results confirmed that
the remaining DASS-21 items met the criteria for strict
measurement invariance. It is important to note that the
removal of specific DASS-21 items does not necessarily
implicate their lack of validity but rather their unsuit-
ability for direct comparison between the two countries.
This highlights the importance of context-sensitive item
selection in cross-cultural psychological assessment tools
such as the DASS-21. Consequently, the present study



Wang et al. BMC Psychology (2025) 13:450

provides valuable insights into the nuances of cross-
national comparative psychological research.

These findings resonate with previous cross-national
comparative studies. More specifically, Oei et al. [33]
identified significant cross-loadings for Items 8, 11, and
12 of the DASS-21 among samples from Asian countries,
a phenomenon not observed in Western populations.
They attributed this discrepancy to cultural differences,
concluding that these items may not be appropriate
for use in Asian contexts. Similarly, Bibi et al. [31] con-
ducted a measurement invariance analysis of the DASS-
21 among university students in Pakistan and Germany.
Their analysis indicated that Items 2, 9, and 13 from the
depression and Anxiety subscales, along with Items 6, 8,
12, and 14 from the Stress subscale, were inappropriate
for cross-group comparisons between the two cohorts.

The present study further corroborates these findings,
showing that Item 13 from the Depression subscale, and
Items 11, 12, and 14 from the Stress subscale, exhibited
significant DIF and are not suitable for comparing emo-
tional disorders among teachers in Spain and China.
Collectively, the present study’s findings align with prior
investigations, emphasizing the imperative of cautious
DASS-21 application across diverse national and cultural
backdrops. This highlights the criticality of accounting
for cultural variances and ensuring measurement invari-
ance in the realm of cross-national research endeavors.

Factor structure and correlation among emotional
disorders within DASS-21 among teachers in two countries
The present study’s findings diverged from prior research
on the DASS-21’s factor structure [26, 95, 96], which
often identified the bifactor model as the best representa-
tion compared to single-factor or correlated three-factor
models. Despite the bifactor model demonstrating the
best statistical fit in the present study, it was excluded
due to problematic factor loadings on the specific fac-
tors, including negative values and notably low loadings,
which compromised its interpretability and theoreti-
cal coherence. For the Chinese cohort, the single-factor
model was preferred due to very high intercorrelations
between DASS-21 factors, indicating a lack of discrimi-
nant validity and supporting a unidimensional structure,
further reinforced by bifactor indices that highlighted a
dominant general distress factor with minimal contri-
bution from specific factors. Conversely, the correlated
three-factor model was selected for the Spanish cohort
because it provided a better fit and aligned with the
scale’s theoretical framework distinguishing depression,
anxiety, and stress, while bifactor indices suggested a
strong general factor alongside meaningful unique vari-
ance from the specific factors.

High correlations between the three DASS-21 factors
were observed in both groups, with the Chinese cohort
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showing particularly strong overlaps, indicating substan-
tial similarity in the constructs of depression, anxiety, and
stress. While strong correlations are common in teacher-
focused studies, such as those by Ishak et al. [97] during
the COVID-19 pandemic in Malaysia and Lacomba-Trejo
et al. [98] among Chilean teachers, the notably higher
correlations in the Chinese cohort are less typical but
have been noted in other Chinese teacher populations
[20, 99]. This suggests that the DASS-21 may have limi-
tations in differentiating between the three mood states
(depression, anxiety, and stress) when used with Chinese
teachers, a pattern also observed in studies involving pri-
mary school students where strong correlations among
DASS-21 factors indicate challenges in distinguishing
between depression and anxiety [100].

This pattern may reflect cultural differences in emo-
tional expression between Eastern and Western con-
texts [101]. Traditional Chinese culture often encourages
implicit emotional articulation [102-104], potentially
blurring distinctions between psychological and somatic
symptoms, a phenomenon also observed among Chi-
nese adolescents [105]. Consequently, when conducting
cross-cultural comparisons of teachers’ mental health,
interpreting DASS-21 scores as indicators of overall
emotional distress, rather than specific emotional dis-
orders, may be more appropriate, particularly among
populations where cultural practices influence emotional
differentiation [106].

Limitations
While the present study had several significant findings,
it is not without limitations. Firstly, in terms of sample
selection, the sample primarily consisted of participants
from specific regions or specific types of schools, and this
non-random sampling may not fully represent the gen-
eral population of teachers in each country. Additionally,
Spanish teachers were notably older than their Chinese
counterparts. This discrepancy in age matching among
participants may stem from differences in demographic
factors between the two countries. This discrepancy in
age could potentially impact the outcomes of the pres-
ent study, particularly when comparing the differences in
DASS scores between teachers from the two countries.
Secondly, in terms of criterion validity, the present
study opted for emotional exhaustion as the criterion
variable. Although emotional exhaustion is one of the
most frequently discussed correlates of negative emo-
tions within the teaching community, the study did not
include other potential criterion variables that might be
associated with the DASS among this population. To
enhance the assessment of the DASS-21’s effectiveness
in assessing teachers’ emotional states, future research
could consider exploring a more diversified set of crite-
rion variables. For instance, the inclination to leave the
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profession could be employed as a criterion variable, with
the DASS-21 elucidating teachers’ intentions to resign.
Such a research design would offer more comprehen-
sive and multi-faceted validity evidence, thereby enrich-
ing the understanding of emotional measurement among
teachers.

The study also utilized two distinct measures of
emotional exhaustion. The differences between these
measurements may have influenced the correlation coef-
ficients when emotional exhaustion is used as the crite-
rion variable in relation to the DASS-21 scores. Lastly,
it is important to acknowledge that the study primarily
relied on self-reported data to assess teachers’ emotional
states. Therefore, participants’ responses may be influ-
enced by social desirability. In the context of this study,
teachers may feel compelled to report emotions that con-
form to societal norms, potentially affecting the accuracy
of the collected data.

Conclusion

In the present study, the DASS-21 demonstrated com-
mendable psychometric properties and practical value
in assessing the psychological health of primary school-
teachers in both Spain and China. The integration of
Rasch model analysis and CFA results indicated satisfac-
tory validity across most items of the DASS-21. However,
due to variations in item difficulties across the DASS-21
items between the two countries, direct comparison of
total scores using the full set of items is not advisable;
instead, the influence of items exhibiting DIF must be
considered to ensure accurate cross-cultural compari-
sons. Moreover, it is not recommended to directly apply
the interpretations of individual subscale scores (such
as those of the Anxiety subscale) to the Chinese teacher
population. The scale provides researchers and clini-
cal professionals with a potent tool for understanding
and intervening in teachers’ psychological health issues,
thereby enhancing teachers’ work efficacy and qual-
ity of life. Nonetheless, future research should further
explore the applicability and consistency of the DASS-21
across different cultural backgrounds and professional
groups to enhance the scale’s widespread application and
interpretability.
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