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Abstract: The Depression, Anxiety and Stress Scale (DASS-21) is a
widely used instrument in the health field, although it is still debated
whether its factorial structure corresponds to a one-dimensional or
three-factor model, which may be relevant in relation to screening of
anxiety, depression and stress as unique factors or to the use of a
general measure of negative emotions. In this sense, a sample of 1010
Peruvians from various parts of the country was studied, an
exploratory analysis of psychological networks was applied and a
confirmatory and semi-confirmatory factor analysis of a brief
bifactorial model of the DASS-21 was performed, which was
complemented with the ROC curves. Among the most relevant findings
is the equivalence of the short version DASS-13 with the DASS-21.
Likewise, both the confirmatory and semi-confirmatory bifactorial
model support its use as a unidimensional measure, although it shares
variance with specific factors. In addition, evidence of the invariance
of the DASS-13 was provided according to the gender of the
participants, in the same way a specificity and sensitivity of 78.45 %
and 52.25 % was found that suggest that the DASS-13 is a more useful
tool to discard than for detection. It concludes by supporting the use
of the DASS-13 as an essentially one-dimensional measure of negative
affect.
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Resumen: La Depression, Anxiety and Stress Scale (DASS-21) es un
instrumento muy utilizado en el &mbito de la salud, aunque aun se discute si
su estructura factorial corresponde a un modelo unidimensional o
trifactorial, lo cual puede ser relevante con relaciéon a la tamizacién de
ansiedad, depresion y estrés como factores tinicos o al empleo de una medida
general de emociones negativas. En tal sentido, se estudié una muestra de
1010 peruanos provenientes de diversas partes del pais, se aplicé un analisis
de redes psicolégicas de tipo exploratorio y se realizé un anélisis factorial
confirmatorio y semiconfirmatorio de un modelo bifactorial breve de la
DASS-21 que se complement6 con las curvas ROC. Dentro de los hallazgos
mas relevantes se sefiala la equivalencia de la version breve DASS-13 con la
DASS-21. Asimismo, el modelo bifactorial confirmatorio y semiconfirmatorio
apoyan su uso como medida unidimensional, aunque comparte varianza con
factores especificos. Ademas, se brind6 evidencia de la invarianza de la DASS-
13 segun el género de los participantes, de igual manera se hallé una
especificidad y sensibilidad de 78.45 %y 52.25 %, que sugieren que la DASS-
13 es una herramienta més util para descarte que para deteccién. Se concluye
en apoyo al uso de la DASS-13 como medida esencialmente unidimensional
de afecto negativo.
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Resumo: A Depression, Anxiety and Stress Scale (DASS-21) é um instrumento amplamente utilizado na area da
saude, embora ainda se discuta se sua estrutura fatorial corresponde a um modelo unidimensional ou trifatorial,
o que pode ser relevante em relagdo a triagem de ansiedade, depressao e estresse como fatores tinicos ou para o
uso de uma medida geral de emogdes negativas. Nesse sentido, foi estudada uma amostra de 1010 peruanos
provenientes de diversas partes do pais, aplicou-se uma analise de redes psicoldgicas de tipo exploratoria, e
realizou-se uma analise fatorial confirmatdria e semiconfirmatéria de um modelo bifatorial breve da DASS-21,
complementada com as curvas ROC. Entre os achados mais relevantes, destaca-se a equivaléncia da versao breve
DASS-13 com a DASS-21. Da mesma forma, tanto o modelo bifatorial confirmatério quanto o semiconfirmatério
apoiam seu uso como medida unidimensional, embora compartilhe variancia com fatores especificos. Além disso,
foi apresentada evidéncia da invariancia da DASS-13 de acordo com o género dos participantes, e foi encontrada
uma especificidade e sensibilidade de 78,45% e 52,25%, o que sugere que a DASS-13 é uma ferramenta mais util
para exclusdo do que para detec¢do. Conclui-se apoiando o uso da DASS-13 como uma medida essencialmente
unidimensional de afeto negativo.

Palavras-chave: depressao; ansiedade; estresse; emoc¢des negativas; DASS-21

Depression, anxiety and stress are the most frequent mental health problems in the population (World
Health Organization [WHO], 2023); In turn, in Peru, the most prevalent problems in health services are:
depression, anxiety, reaction to acute stress, among others, which indicates the importance of being
detected and treated in time (Ministry of Health of Peru, 2023). According to Ipsos (2023), 34% of
people affirm that stress has affected their lives several times in the last 12 months, with women being
more likely to suffer from it. In relation to depressive disorders, the annual prevalence is 9.2%; and of
anxiety disorders in general it is 2.5%, being more frequent in women (Saavedra Castillo et al., 2018).

Anxiety and depression have been classically considered as different diagnostic categories.
However, over time there has been a complex debate regarding the differentiation of symptoms, since
both present a high rate of comorbidity (Alonso et al, 2004; Wu & Fang, 2014). Likewise, the
instruments that measure the symptoms of depression and anxiety usually show very strong
correlations with each other (Agudelo et al., 2014; Iani et al,, 2014). These two facts complicate the
differential evaluation of depression and anxiety disorders (Cosci & Fava, 2021; Marey et al,, 2024;
Minea et al., 2022).

Faced with this situation, Lovibond and Lovibond (1995) designed the Depression, Anxiety and
Stress Scale (DASS), with 42 items, in whose analysis a third factor called Stress was obtained. The DASS
consists of three factors: depression defined as a low level of affectivity, sadness, hopelessness and
difficulty in enjoyment; anxiety understood as physiological tension and agitation; and stress as the
persistent state of over-activation that expresses the difficulty in coping with daily demands. This scale
was based on the tripartite model of anxiety and depression proposed by Clark and Watson, (1991),
which seeks to explain and differentiate the common and specific components of these two
psychological disorders. Additionally, it identifies general distress as a common component and
physiological hyperarousal (anxiety) and anhedonia (depression) as specific factors. It is added that the
model provides a basis for a more precise diagnosis and more effective treatments.

Later, Antony et al. (1998) developed the reduced version of 21 items of the DASS (DASS-21).
Their analyzes confirmed the three-factor structure of the DASS and the DASS-21 in clinical and non-
clinical groups. This short version became well known and was used in various investigations assuming
the proposal of measuring the aforementioned factors (Yeung et al., 2020). Although the scale has three
theoretical dimensions, investigations of the instrument's psychometric properties have revealed
certain peculiarities associated with its multifactorial or univariate structure in different countries
(Yeung et al., 2020).

The DASS-21 has been extensively analyzed in various contexts, evaluating its factorial structure
and reliability. In Asia, Chen et al. (2023) performed a confirmatory factor analysis (CFA) in Chinese
students, identifying three- and four-dimensional structures with acceptable fit indices (CFI> .90,
RMSEA < .05 SRMR < .05). Cao et al. (2023) applied the DASS-21 to Chinese teachers and confirmed
support models for two and three dimensions. In South Korea, Lee, Moon et al. (2019) validated versions
of 12 (DASS-12) and 21 items (DASS-21) with acceptable fit, although they added alternative
hierarchical and one-dimensional models. In India, the DASS-21 was used with cancer patients and by
exploratory factor analysis (EFA), Kumar et al. (2019) found four factors. Kakemam et al. (2022), in Iran,
confirmed the version of correlated factors of the DASS-21. In Africa, Ali and Green (2019), in Egyptian
patients, through an EFA, found five factors, but the use of parallel analysis suggested a one-dimensional
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structure (DASS-17) although with respecifications. In Arabia, Ali et al. (2021) performed an EFA with
three factors; while, with the CFA (DASS-8), they identified models with one, two or three dimensions,
but with fit problems. Bibi et al. (2020), with a CFA, validated the three-factor structure of the DASS-21
in a sample from Pakistan and Europe; while in Spain, Malas and Tolsa (2022) supported a two-factor
model of the DASS-21.

In America, Ali et al. (2022) analyzed the DASS-21 in students from the United States, Australia
and Ghana, finding a short version (DASS-8) of correlated factors, although they also tested first, second
order and bifactorial models. Gonzalez et al. (2019), in Brazil, supported a second-order model (DASS-
21), while, in Puerto Rico, Gonzalez-Rivera et al. (2020) proposed an EFA with a one-dimensional model
(DASS-10).

In Peru, Valencia (2019) tested models of one, two and three factors, and bifactorial models of
the DASS-21 in university students, finding an acceptable fit for the bifactorial model, but concluding
the presence of a single factor. Contreras-Mendoza et al. (2021) evaluated one- and three-factor models
and a hierarchical model in schoolchildren of the DASS-21, finding an acceptable fit for the second-order
model and correlated factors, although they suggested analyzing each scale independently.

According to the following analysis, the studies regarding the DASS-21 have shown diverse
results, which have tempted brief models with a variable number of items (DASS-8, DASS-10, DASS-12,
DASS-17). It is striking to find that, in the EFA models, solutions of four (Ali et al., 2021; Kumar et al,,
2019) or five factors (Ali & Green, 2019) have been found. Similarly, in the CFA of the DASS-21, it is
frequent to consider one-dimensional scales (Valencia, 2019), two (Cao et al., 2023) or four factors
(Chen et al. 2023), in addition to Items with factor loadings in factors other than the respective one. In
addition, the high intercorrelations between the dimensions have led to the testing of bifactorial models
that appear to have been the most successful (Ali etal., 2021; Ali et al., 2022; Valencia, 2019). Likewise,
a meta-analysis of the DASS-21 (Yeung et al., 2020) in the period 1993-2018 found that EFAs have
mainly proposed models of one, three or four factors, with questionable methods such as principal
component analysis and orthogonal rotation. Since the CFA, one or two factor models have been
proposed, but bifactorial models with three factors have shown a better fit than those with three
correlated factors (Lee, Lee et al,, 2019; Yeung et al., 2020).

As has been observed, bifactorial models are being used more frequently to identify the complex
nature of DASS-21 (Yeung et al., 2020). These allow us to identify the variance of the specific factors of
depression (D), anxiety (A) and stress (S) and also the variance of the general factor (negative affect).
This technique has also been implemented from the exploratory modeling of structural equations
(ESEM), with a less restrictive approach than the traditional one (Marsh et al.,, 2014) and places the
analysis in an intermediate semi-confirmatory position between the CFA and the EFA, which which
allows greater flexibility of analysis. In addition, this approach has already been used in DASS-21 (Malas
& Tolsa, 2022) and may allow integrating the tripartite approach of Clark and Watson (1991) that
assumes a component of negative affect common to depression and anxiety.

Likewise, the aspects mentioned related to the structural instability of the DASS-21 have led to
the consideration of new analysis techniques. The analysis of psychological networks allows to identify
the hypothesized constructs either as specific factors or a general factor by differentiating the present
communities evaluated from weighted undirected networks identified considering the association
between the items (edges) (Fonseca-Pedrero, 2017). The exploratory analysis of networks has even
been compared with the EFA and it has been found that it is usually more precise to determine the
number of factors (Christensen, 2020; Golino & Epskamp, 2017; Ouyang et al., 2020), which is very
useful given the instability of the DASS-21. However, although it is a versatile tool, only one study has
been found that applies to DASS-21 (Van den Bergh et al,, 2021).

Studies have also been found that have identified that DASS-21 is invariant according to sex
(Malas & Tolsa, 2022; Martins et al.,, 2019; Vaughan et al., 2020). However, the prevalence of depression,
anxiety and stress is usually higher in women (Fentahun et al.,, 2023; WHO, 2023), which leads the
present study to analyze the factorial invariance of the DASS-21.

Another important aspect to consider is the practical utility of the scale, this implies its ability to
identify people who present relevant indicators of depression, anxiety and stress. The analysis of the
ROC curves seeks to determine the accuracy of tests that use continuous scales from the determination
of the cut-off point at which the highest sensitivity and specificity is reached, as well as the evaluation
of the discriminative capacity of the test (Cerda & Cifuentes, 2012).
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According to the above, the justification for this study is that there have been no studies in the
Latino population that evaluate the DASS-21 from the analysis of psychological networks despite its
superiority over other techniques (Christensen, 2020; Golino & Epskamp, 2017; Ouyang et al., 2020).
Likewise, the analysis of a brief version of the DASS-21 allows to reveal the nature of the symptoms of
depression and anxiety, given the referred overlap, which in clinical contexts could contribute to the
differential diagnosis of the previous ones by means of brief and quick instruments to apply. Likewise,
the invariance analysis can provide a useful instrument for both men and women.

From the review carried out, it is expected to find high correlations between the factors of the
DASS-21, in addition to problems associated with the identification of the one-dimensional or
multidimensional structure. In this context, the analyzes carried out seek to: a) identify a brief version
of the DASS-21 through network analysis, b) test the unidimensionality or multidimensionality of the
model, c) evaluate the confirmatory or semi-confirmatory bifactorial models, d) analyze the invariance
of the short version and e) identify the cut-off points of sensitivity and specificity of the final short
version.

Method

Participants

The 1110 participants are mostly women (64.4 %) and the remaining men, who come from the
coast (71.2 %), sierra (18.4 %) and jungle (10.5 %) of Peru who do not report having symptoms of
depression (81.2 %), while the others say yes (9.3 %) or maybe (9.5 %). The average age of the
participants was 30.3 (SD = 10.8, min = 15, max = 74). It is also indicated that a significant proportion of
them are single (69.8 %), and to a lesser extent are married (14.6 %), cohabiting (11.1 %), separated
(3.3 %) and widowed (1.2 %). 50% of the sample indicates that they have undergraduate university
studies, 19.2 % are graduate students, 17.7 % are technical studies, 12 % complete secondary and 0.4 %
elementary.

Instruments

The instrument used is the DASS-21 (Lovibond and Lovibond, 1995), which is a short version of
the DASS, prepared in a Likert response format with four response categories. The DASS-21 has three
subscales that measure Anxiety, Depression and Stress, each of these with seven respective dimensions.
The DASS was originally designed as a three-factor instrument, although later studies have found more
parsimony in bifactorial models in which a general factor of negative emotions and the specific factors
Depression, Anxiety and Stress are assumed (Yeung et al., 2020). In Peru, Valencia (2019) has found a
bifactorial model and the study by Contreras-Mendoza et al. (2021) has preferred to consider each factor
as an independent dimension, according to its original purpose.

Procedure

The project was reviewed and approved by the Ethics and Research Committee of the San Juan
de Lurigancho Hospital belonging to the Ministry of Health of Peru, following the guidelines of the
Declaration of Helsinki and the Code of Ethics of the College of Psychologists of Peru. Then, the
information was collected through virtual forms that were disseminated by different social networks
during the previous year. Likewise, the participants were asked to give their informed consent for the
application of the instrument. Subsequently, the analyzes were carried out with the statistical software
R Studio (RStudio Team, 2022) and FACTOR (Ferrando & Lorenzo-Seva, 2017).

Data analysis

Initially, the dimensionality of the DASS-21 was explored using bootstrap exploratory graph
analysis (bootEGA), an advanced and robust approach in network psychometry that allows estimating
the stability of communities and items in multivariate data (Christensen & Golino, 2021 ) and that it has
been shown to be even more accurate than the EFA (Christensen, 2020; Golino & Epskamp, 2017;
Ouyang et al, 2020). A parametric procedure was implemented to generate 500 initial replication
samples, applying the GLASSO network estimation method (Graphical Selection Operator and Absolute
Minimum Contraction) to estimate the Gaussian Graphical Model (GGM), in combination with the
community detection algorithm. Walktrap (Christensen & Golino, 2021).

Descriptive statistics were calculated for the DASS-21 dimensions, including the median,
standard deviation, confidence intervals, and quartiles, providing a comprehensive view of the stability
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of these dimensions (Christensen & Golino, 2021). Structural consistency was used as a key measure to
evaluate the stability of the dimensions, defined as the degree of interrelation and homogeneity between
the items within the multidimensional structure of the questionnaire. This consistency is manifested in
the coherent grouping of communities within a psychological network (Christensen et al., 2020). In this
way, structural consistency is presented as an alternative to the traditional reliability coefficients (for
example, a, ) commonly used in factor analysis (Christensen et al., 2020; Christensen & Golino, 2021).
Those items with a stability equal to or greater than .75 were considered acceptable, as well as those
that presented significant average network loads for a small effect size (= 0.15) (Christensen & Golino,
2021).

With the unstable items eliminated and with the intention of contrasting with previous studies,
a CFA was used. A first order model of three correlated factors was proposed considering the WLSMV
estimator with the items chosen from the previous step. Then, considering the overlap between the
factors of the DASS-21, the presence of the general factor of negative affect tested in previous models
and the most relevant findings of a previous review (Yeung et al., 2020), a model was proposed
bifactorial with a general negative affect factor and the specific factors (D, 4, S), also with the same
estimator and considering the suggested adjustment indices (RMSEA <.07, SRMR .08, CFI1 =.92, TLI 2
.92) (Hair et al,, 2014; Hu & Bentler, 1998). The bifactorial model includes a general factor that
influences all the items of the DASS-13, while the specific factors (anxiety, stress and depression)
directly affect their corresponding items (Figure 4).

Given that the confirmatory models are more restrictive, intermediate models between CFA and
AFE were tested and that at the same time capture their complex structure either as a unidimensional
or multifactorial measure. In this sense, a semi-confirmatory bifactorial analysis was added (Lloret-
Segura et al,, 2014). In the semi-confirmatory model, each specific factor has a direct effect on all the
items of the DASS-13. That is, depression influences its items, but also those corresponding to anxiety
and stress; in the same way for stress and anxiety. The general factor maintains its effect on all items.
For this purpose, an objective matrix was elaborated with three columns corresponding to depression,
anxiety and stress. In this matrix, each item is placed in a row in order and loads .90 on the main factor
and .15 on the remaining factor. This approach allows us to assume some degree of association in the
items that do not correspond to the main factor, unlike the simple structure of Thurstone (1947) in
which the cross loads must be close to zero. To this was added a procustean rotation that guides the
empirical data, according to the established theory. The FACTOR program (Ferrando & Lorenzo-Seva,
2017) allows incorporating this matrix and the choice of rotation for the indicated analysis. The analysis
of the bifactorial model also considered the explained common variance (ECV), the percentage of
uncontaminated correlations (PUC), the reliability of the construct or coefficient H, in addition to the
calculation of the total, specific and hierarchical omega coefficient, as complementary indices of the
bifactorial models (Dominguez-Lara & Rodriguez, 2017) since they show better fit indices compared to
first-order models. PUC values> .70 and ECV> .70 (Rodriguez et al., 2016) were considered to consider
the model as essentially one-dimensional, in the same way if a high hierarchical Omega is found (wn >
.70) (Reise et al.,, 2013). Subsequently, the invariance of the DASS-13 was contrasted from a multigroup
factor analysis approach (MGCFA) according to the sex of the participants. This model implies gradually
restricting thresholds, intercepts, factor loads and residuals. If the difference between the consecutive
models is not significant (ARMSEA <.015, ASRMR <.01, A CFI <.01), it can be concluded that the model
remains invariant for both groups. Finally, the ROC curves were used, a method used to determine the
diagnostic accuracy of the tests, by establishing the cut-off point at which the highest sensitivity and
specificity are reached, as well as their discriminative capacity (Cerda & Cifuentes, 2012). In this way, a
regular discriminative capacity of the test was defined starting from the value .6 in the area under the
curve (AUC) (Martinez Pérez & Pérez Martin, 2023). In addition, the optimal cut-off points were chosen
based on the Youden index, whose function is to identify the cut-off point that jointly determines the
highest sensitivity and specificity (Cerda & Cifuentes, 2012).

Results

Affective symptoms

Figure 1 shows the dynamic composition of the bootEGA of the DASS21 scale, where the left part
shows a representation of four possible dimensions, the red nodes group the following items: "de3",
"de5", "es8", “An9”, “de13”, “es14”, “an15” and “an20”. In the same way, the other three dimensions also
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group items but more precisely according to the domains of the theory, so the dimensions of stress
(orange nodes: es1, es6, es11, es12 and es18), anxiety (nodes light blue: an2, an4, an7 and an19) and
depression (green nodes: del0, del6, de21 and del7) are represented by the items that have been
drawn up and designated to make up the said domain; these three dimensions are also shown in the
figure “a” more peripheral to the group of items constituted topographically more centric.

However, the visual analysis accompanied by the syntactic analysis of each of the items that
supposedly would form a dimension other than what the DASS-21 consists of only three dimensions
suggested that a new analysis be carried out; therefore, it was withdrawn. All the items are
circumscribed in red for the corresponding analysis. That is, they presented low centrality and weak or
redundant connections within their respective symptomatic communities. The parsimonious network,
resulting from its exclusion, showed a clearer and more coherent organization, maintaining the
differentiation between the domains of depression, anxiety and stress without compromising the
conceptual structure of the instrument.

In addition to the structural criterion, syntactic and semantic aspects that reinforce the exclusion
decision were considered. For example, item "de3" ("I could not feel any positive feelings") is ambiguous
and difficult to interpret and may overlap with constructs such as anhedonia or alexithymia. The item
“an9” (“I was worried about situations in which I could panic or in which I could make a fool of myself”)
is extensive and combines elements of social anxiety and panic, which hinders its diagnostic specificity.
Likewise, “es14” (“I did not tolerate anything that would not allow me to continue with what I was
doing”) presents complex and elaborate wording that is not very accessible to the general population.
These observations empirically and conceptually support the elimination of the items mentioned above,
strengthening the structural validity and economy of the instrument.

The results (Figure 1, right) provide a more parsimonious dynamic network close to the
conceptual domain of the DASS-21, which consists of three dimensions (stress, anxiety and depression)
with 13 items.

Figure 1
Exploratory graphical analysis: dimensionality by bootEGA of the DASS-21
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On the other hand, the description of the dimensions of the DASS-21 in all the start-ups (with
500 replications) specifies that it would also be represented as a one-dimensional model and not a
multidimensional approach; that is, according to the results obtained in the starting replica samples of
the DASS-21 model, all dimensions have a median of 1, which suggests that most of the responses are at
the minimum level of intensity of the symptoms evaluated (Table 1). The standard error of the
dimensions is 0, which indicates low variability in the scores of the dimensions in the replicates
analyzed. Furthermore, the confidence interval of the dimensions is 0, which suggests that no significant
differences were found in the scores of the dimensions in the starting replicates analyzed. The lower
and upper limits of the confidence interval are also 1, indicating that the point estimate of the
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dimensions is consistent across all the replicates. Finally, both the lower quartile and the upper quartile
have a value of 1, which confirms the concentration of the scores at the minimum level of intensity of
the symptoms. In summary, the results of the initial replicate samples of the model indicate that the
dimensions of the DASS-21 present consistent and concentrated scores at the minimum level of intensity
of the symptoms evaluated.

On the other hand, the start-up samples of the second model that groups groups 13 items was
also analyzed. The results obtained from both initial replicate samples indicate that the DASS-21 and
DASS-13 models yield identical values in all the statistical aspects analyzed (Table 1). These results
suggest that the convergence in three dimensions is not optimal, on the contrary, the descriptive
analysis of the network saturates in one dimension and to have a better understanding of one-
dimensional stability, the structural consistency was calculated (see Table 2 and Figure 2).

Table 1

Descriptive statistics for the dimensions in across all samples of initial replicates

media . . Lower Upper
n.Boots n.dim SE.dim CLdim LowerCl  UpperCI Quantile Quantile
Model DASS-21 500 1 0 0 1 1 1 1
Model DASS-13 500 1 0 0 1 1 1 1
Figure 2

Stability of the questionnaire items
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Regarding the analysis of the unidimensional stability of the items in the DASS-21 model, the
average network load values ranged from A =.163 for the item “an2” to A =.258 for the item "De13". For
its part, the DASS-13, comprises relatively higher parameters compared to the DASS-21 of having
removed eight more items. For example, the item “an2” shows an increased load, with a revise A value
0f.198 and for its part for item “de21” increased from .254 to .332 of average load. In sum, the removal
of items that tried to be grouped to form a new dimension contributed to the unidimensional structural
consistency of the scale with a total of 13 items (Table 2).
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Table 2

One-dimensional stability for the items in all the initial replicate samples

DASS-21 DASS-13

Item Average network load Item  Average network load
esl 204 esl .266
an2 .163 an2 .198
de3 210 - -
an4 .199 an4 .259
de5 175 - -
es6 .183 es6 .230
an7 .203 an7 .263
es8 .187 - -
an9 .240 - -
del0 .208 del0 .258
esll .195 esll 251
es12 233 es12 .295
del3 .258 - -
esl4 .193 - -
anl5 264 - -
del6 233 del6 .293
del7 223 del7 .283
es18 .194 es18 .254
anl9 207 anl9 .262
an20 216 - -
de21 254 de21 332

The analysis of the bootEGA revealed that the DASS-21, apparently, would not be supported
solely as a multidimensional model composed of three dimensions (anxiety, stress and depression) but
that it can also be justified by a general dimension called "affective symptoms". Notably, both models
analyzed (DASS-21 and DASS-13) confirm unidimensionality, although the second model (DASS-13)
presents more consistent and parsimonious parameters than the first model (DASS-21). This implies
that no significant differences were found in the dimensions evaluated between the two models.
However, it is important to consider that these results are based on a specific set of replications;
therefore, to strengthen these results, they were analyzed via factorial techniques (CFA and bifactor).

Factor analysis

The interpretation of the fit parameters of the evaluated models reveals relevant information
about the quality of the fit of each model. In the case of the DASS-21 model, X2/df = 5.427 is observed,
which indicates a reasonably unacceptable fit. The comparative fit indices CFI and TLI exceed the
threshold of .90, which implies that the model fits better than the null model does. Furthermore, the
SRMR has a low value of .034, which suggests a good fit in relation to the standardized residuals.
However, the RMSEA =.079 indicates a moderate fit (CI 90% .074-.084) (Table 3).

On the other hand, the DASS-13 model (Figure 3) has X2df = 4.843, indicating an acceptable fit
of the model. The CFI and TLI indices exceed the threshold of .90. In addition, the SRMR has a low value
of .028. However, the RMSEA = .076 indicates a moderate fit (CI 90% .067-.085). These results, in
comparison with those of the DASS-21, were relatively superior, which indicates that the oblique model
of three dimensions would be more precise in terms of its validity on the basis of the internal structure.

Consequently, we proceed to analyze a third model that allows us to make visible and specify
the consistency of a general factor. The results of the bifactorial model (DASS-13) show X2/df equal to
2,670, indicating an optimal fit. Compared with the other two models, the CFI and TLI indices, in addition
to exceeding the threshold of .90, were the most accurate. The SRMR presents a low value of .026, and
the RMSEA =.059 indicates a moderate adjustment (CI 90% .053-.066). In summary, the three models
evaluated present an acceptable fit in general, but with differences in the values of the parameters, as
the model that best represents the construct in the DASS-13 bifactor.
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Table 3

Fit parameters of the evaluated models

90 % CI RMSEA
Model X? df X2/df CFI TLI SRMR  RMSEA Inf. Sup.
DASS-21 1009.364 186  5.427 931 922 .034 .079 074 .084
DASS-13 300.248 62 4.843 961 951 .028 .076 .067 .085
Bifactor 138.833 52 2.670 .988 .983 .026 .059 .053 .066
Figure 3

Graphic representation of the DASS-13 measurement model
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Note. F1: stress; F2: anxiety; F3: depression.

In order to have a greater precision in the reading of the bifactorial model, the estimates of the
indices provide valuable information on the structure and quality of the measures used in the model
(affective symptoms). Based on the results obtained, it can be concluded that the amount of common
variance extracted (CVD) shows that approximately 83.2% of the variance in the observed variables is
explained by the common variance of the bifactorial model. The percentage of uncontaminated
correlations (PUC) reveals that around 71.8% of the correlations between the observed variables are
not influenced by the specific factors. This suggests that the bifactorial model is able to effectively isolate
the unique variance of each variable. Likewise, the hierarchical omega (wn) has a value of .899, which
indicates that a significant proportion of the total variance in the observed variables is explained by the
general factor of the bifactorial model. This suggests that the general factor is an important influence on
the measures used (Table 4). On the other hand, the estimates of the specific hierarchical omega (wn .S1,
wn .S2, wn .S3) show that the specific factors contribute differently to the explained variance. In
particular, the specific factor wy, .S1 has a low value, while wy .S2 and wy .S3 have higher values. The HH
reliability coefficients indicate the reliability of the factors of the bifactorial model. The HH.G coefficient
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shows high reliability in the general factor, with a value of .940. However, the coefficients HH.S1, HH.S2
and HH.S3 have lower values, which suggests a lower reliability in the specific factors. In summary, the
results of the estimates of the bifactorial model indices indicate that the model has a good capacity to
explain the common variance and the uncontaminated correlations in the observed variables. However,
it is important to note that the reliability of the specific factors may be more limited. These findings
provide valuable information for the interpretation and application of the bifactorial model in the
corresponding study context (Figure 4).

Likewise, a semi-confirmatory bifactorial model (DASS-13) was added less restrictive than the
confirmatory bifactorial model. This model was made through an objective matrix that serves as a
guideline for the model. The findings show that the factor loadings of the specific Anxiety factor of items
an19 and an2 are low (A <.30) and only items an4 and an7 were maintained. Regarding the specific
factors of Depression and Stress, these were maintained with the items es1, es6, es11, es12 and es18,
for Stress and the remaining de10, de16, de17 and de21 for Depression, with factorial loads between
.34 and .55, with a factorial load of .68 in item 21. Likewise, the factorial loads of the general factor are
between .55 and .79. According to the above, and considering that PUC > .60 and wy > .70 (Reise et al,,
2013), support would be found to consider the DASS-13 as mainly one-dimensional, even more so noting
the low factorial loads in the specific factors and their internal consistency.

Table 4

Estimates of the two-factor exploratory and confirmatory model indices

CFA EFA

Statistical indices Observed values Observed values
CVD .832 .685
PUC .718 .718
Wh .899 .821
S wh.S1 .072 .309
wh.S2 .183 .163
D wh.S3 .180 315
HH.G 940 915
S HH.S1 241 .583
A HH.S2 .394 .340
D HH.S3 407 .625
Ap.G 731 .655
S AS1 220 464
A AS2 .355 -317
D A.S3 .381 .502

Note. ECV: amount of common variance; PUC: percentage of uncontaminated correlations; w n: total hierarchical
omega; wn.S: omega of the specific factor; HH.S: coefficient H of specific factor; HHG: general H coefficient; A.S:
average factorial load of the specific factor; Ap.G: average factorial load of the general factor; S: stress; D:
depression; A: anxiety; CFA: confirmatory bifactor; EFA: exploratory bifactor.
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Figure 4

Graphic representation of the confirmatory bifactorial (left) and semi-confirmatory (right) DASS-13 measurement
model

Measurement invariance according to sex

This report presents the results of the measurement invariance tests according to sex in a
confirmatory bifactor model (DASS-13) (Table 5). Different levels of invariance were evaluated, from
the basic configuration to the strict invariance, to determine if there are significant differences in the
measurement models between men and women. At the level of configural invariance, the bifactor model
showed a good fit, which indicates that the basic structure of the model is similar between men and
women. As we moved towards more restrictive levels of invariance (threshold, metric, scalar and strict),
a general improvement in the fit indices was observed. The RMSEA gradually decreased, indicating
greater precision of the model fit, while the CFI remained high, suggesting that the measurement models
are comparable between men and women in terms of comparative fit. For its part, the SRMR remained
constant at .033 at all levels of invariance, showing a good fit in relation to the standardized residuals
for both groups. The findings suggest that the bifactor model of measurement is invariant according to
gender at the threshold, metric, scalar and strict levels. These results are important to ensure that the
comparisons and conclusions based on this model are valid and fair for both groups.

Table 5

Measurement invariance according to sex

Xz AX2 df Adf RMSEA ARMSEA CFI ACFI SRMR ASRMR
194.5 124 .054 .988 .033
configural
threshold  202.41 18.2562 137 13 .052 -.002 .988  .000 .033 .000
metric 207.86 5.9042 147 10 .048 -.005 .989 .001 .033 .000
climb 231.97 26.1687 157 10 .047 -.001 .989 .000 .033 .000
strict 256.68 19.5266 170 13 .042 -.005 990 .001 .034 .001

Note. A: difference between models.
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ROC curves

Given that the scale turned out to be invariant with respect to sex and in the presence of a
bifactor model, it was considered convenient to propose cutoff points for the global dysphoric affective
state and for the dimensions of stress, anxiety and depression in general for all the sample. This was
done using the ROC curves, using as a gold standard the self-report given by those evaluated on the
presence of a diagnosis of affective disorder, being 8.7% who indicated they presented it. These results
are observed in Figure 5.

Figure 5
ROC curves, DASS-13
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Table 6 shows that the area under the curve (AUC) is around .70, in all cases, the scale showing
a regular global capacity for discrimination of the dysphoric affective state and the three dimensions.
Regarding the dysphoric affective state, the Youden index establishes the cut-off point at score 17, which
presents a capacity to detect true positives of 52.25 % (sensitivity), while a capacity to detect true
negatives of 78.45 % (specificity). Results close to these values were observed in the dimensions of
stress, anxiety and depression, with cut-off points of 8, 5 and 7 respectively.

Table 6
Performance of the DASS-13

AUC Youden Sensitivity Specificity Cut-off point
EAD 723 307 52.25 78.45 17
Stress .687 27 58.56 68.41 8
Anxiety 734 .357 64.86 70.82 5
Depression 691 31 48.65 82.32 7

Note. AUC: area under the curve; EAD: dysphoric affective state.
Discussion

The DASS-21 is a widely used scale in various contexts; however, the study of its complex
structure is still necessary. In the present study, certain peculiarities have been identified that are
related to the previous findings that indicate the DASS-21 as a measure according to bifactorial models
(Yeung et al., 2020).

Through network analysis, the bootEGA initially reflects a model with a fourth dimension that is
not clearly delimited in the DASS-21. Although four-dimensional models were found (Chen et al., 2023;
Kumar et al,, 2019), they have used discouraged techniques such as the elbow rule of the Kaiser
sedimentation diagram and the analysis of principal components. In addition, what the network analysis
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reflects is an overlap of unstable items rather than an additional dimension to the proposed model. A
four-factor model is also not supported by the tripartite model (Clark & Watson, 1991).

By eliminating eight items from this, it was possible to reflect a three-dimensional model more
consistent with theory and with other studies that use an EFA or CFA (Ali et al., 2021; Chen et al,, 2023;
Lee, Moon et al,, 2019; Yeung et al,, 2020). However, the unidimensionality hypothesis of the DASS-21
and DASS-13 was also plausible, although the stability of the model improves with the version of a
general factor (DASS-13). It is noted that the items removed (es8, es14, an9, an15, an20, de3, de5, de13)
are similar to those that were omitted in the dimensions of anxiety (an15, an9, an20), depression (de3,
de5, del3 ) and stress from the Peruvian study of Valencia (2019) except for two items (del3, an20);
Furthermore, other studies have also pointed out the irregularities in the composition of the dimensions
of the DASS-21 (Ali et al., 2021; Cao et al.,, 2023; Gonzalez et al. 2019; Yeung et al.,, 2020).

It is highlighted that the one-dimensional proposal makes sense according to what is
theoretically proposed as negative affect by Clark and Watson (1991) and goes according to the
empirical evidence indicated by various studies (Yeung et al, 2020) that reflect models of high
correlations interfactorial (¢>.80), in addition to the frequent comorbidity of the symptoms of anxiety,
stress and depression mentioned (Alonso et al, 2004; Wu & Fang, 2014). In this sense, both the
unidimensional proposal and the three correlated factors would reflect the bifactorial nature of the
DASS-21, which has become evident in the network analysis observed and in the same way in the
bifactorial models reviewed (Ali et al., 2021; Ali et al., 2022; Malas & Tols3, 2022; Valencia, 2019; Yeung
etal, 2020).

In relation to the bifactorial studies, in the Peruvian context, Valencia (2019), found that its
bifactorial model is shown as more parsimonious compared to the model of three associated factors,
although it concludes that the instrument is basically one-dimensional. At present, the complementary
indices of the CFA of the exploratory or semi-confirmatory model (ECV, PUC, wH) indicate it as basically
one-dimensional, in the same way as the conclusion reached by Valencia (2019) (ECV, PUC> .70 ), but
there is a proportion of variance that corresponds to the specific factors of anxiety, stress and
depression that cannot be omitted, despite the instability of these items, which has become evident in
the present and other investigations (Ali etal., 2021; Ali etal., 2022; Malas & Tols4, 2022; Valencia, 2019;
Yeung et al.,, 2020). The decision to assume a one-dimensional instrument is still controversial, which
implies considering depression, anxiety and stress under the same undifferentiated nosological
category, despite the fact that manuals such as the DSM-V or CIE refer to a differential diagnosis between
them. This is not only a problem with the DASS-21, but also that of other scales such as the Hospital
Anxiety and Depression Scale (HADS) (Iani et al., 2014). However, in the context of bifactorial models,
the most prudent thing to do would be to integrate them into the broader category of negative affect.

Regarding the confirmatory and semi-confirmatory bifactorial models considered in the DASS-
13, no notable differences have been found between their indices (ECV, PUC, wH) to indicate the
superiority of one approach over another, despite the lesser restrictions imposed on the second.
However, the semi-confirmatory bifactorial model carried out maintained the depression scale with
greater stability; while the rest had problems, which was also found in other bifactorial studies (Chen et
al,, 2023; Chin et al,, 2019; Gomez et al., 2020). In this sense, the DASS-13 would be a somewhat more
favorable measure for the identification of depression, but not of the other dimensions.

Likewise, in the first order model with three correlated factors, the internal consistency of the
DASS-13 shows high values in the specific factors (¢ >.85), which would favor the precision of the first
order measurement. Consistency was also high in the confirmatory and semi-confirmatory bifactorial
model (¢ >.85) including its general scale. It is noted that the construct reliability of the specific factors
of depression, anxiety and stress are low (H <.41), while in the general factor it is high (H>.80) both in
the confirmatory and semi-confirmatory model, which It would again support the precision of the one-
dimensional measurement when the specific factors are present. As has been pointed out, internal
consistency would not support the use of the specific factors of the DASS-21, although it does support
the general factor. In the case of the depression scale, the semi-confirmatory scale shows some degree
of greater precision than the previous ones, although it is not satisfactory (H> .63).

The implications of the research are diverse. At the clinical level, it is emphasized that the use of
the DASS-21 should be restricted for the screening of the symptoms of negative affect, but not of the
specific factors. In addition, clinical decisions regarding anxiety and depression disorders must follow a
rigorous evaluation that considers the differential diagnosis between them and not only self-report
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measures. Likewise, it should be taken into account that any evaluation of depression must evaluate the
presence of anxious symptoms and vice versa, for which the most prudent thing is to explore the
negative affect present in the clinic. At a theoretical level, it would have to be assumed that the DASS-21
shows more complex models, for which the most coherent thing would be to assume an integrative
position. Regarding the methodology used, the network analysis has made it possible to capture the
distinction between the indicated dimensions; Furthermore, given the complexity of the DASS-21, it
would be recommended to stop analyzing it as a measure of correlated factors and to continue its study
from hybrid models such as bifactorial studies.

Another important aspect is that the final version of the DASS-13 with a bifactorial model
maintains the invariance of thresholds, factor loadings, intercepts and residuals, which favors its use in
men and women with the characteristics of the sample used. It is highlighted that other studies that have
considered the gender of the participants have found the scalar invariance of a short version or DASS-
13 (Ali et al,, 2021) or residual invariance (Gonzalez et al., 2019; Malas & Tols3, 2022 ), although it was
not possible to compare with the Peruvian version of Valencia (2019) since it did not provide evidence
of it. The aforementioned provides input from the DASS-21 and other versions since it has been shown
to be invariant in longitudinal studies (Ali et al., 2022; Chen et al., 2023) and in different populations
(Chen et al., 2023), although with some exceptions (Bibi et al., 2020).

A final aspect to mention is that, since the specificity (78.45%) or proportion of true negatives
correctly identified by the scale is higher than the sensitivity (52.25%) or proportion of true positives
correctly identified (Bravo-Grau & Cruz, 2015), and the latter is close to 50%, is that it can be assumed
that this version of the DASS works better as a discard test than a detection test, since its greater
effectiveness is found in the identification of true negatives.

As a limitation of the study, it is noted that, although network analysis has been used, its
implementation in bifactorial or hierarchical models is still under development. Later studies will allow
us to compare both methodologies to consider which of these is best adapted to identify the nature of
complex models such as the one studied. Another important limitation to mention is the choice of the
gold standard in the case of ROC curves, since the determination of the presence of a diagnosis of
affective disorder is based on the self-report of the evaluated person with the difficulties that this entails,
mainly related to the accuracy and veracity of said report. However, the use of some other criterion that
implies the documentary accreditation of a diagnosis becomes highly complex, especially when working
with a large number of evaluated, without mentioning the ethical aspects to be considered for this
purpose. In this sense, the recommendation to evaluate the choice of another criterion for the gold
standard remains for future studies, based on ethical considerations and pertinent resources.

Finally, it is possible to conclude with the favorable psychometric properties of the DASS-13
observed both in the exploratory and confirmatory bifactorial model, but as an essentially one-
dimensional measure of negative affect. Likewise, this is invariant according to the sex of the
participants and can be a more applicable instrument for discarding given its high specificity.
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