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Abstract
The term distress has been used to refer to a continuous variable operationalized through symptoms of  depression, anxiety, and 
stress. In this study, psychological distress is measured using the Depression, Anxiety, and Stress Scale (DASS-21). Confirmatory 
Factor Analysis compared the fit of  different measurement models for the DASS-21, with the parameters of  the items veri-
fied through the Andrich rating scale model. A non-clinical sample of  530 participants (mean age=24.35 ±6.55 years; 71.89% 
women) responded to the instrument. According to the theoretical hypothesis, the results indicated a better fit for the bifactor 
model, composed of  three specific factors (depression, anxiety, and stress) and a general factor (general psychological distress). 
The assessment of  the item properties allowed for a better understanding of  the organization of  the continuum represented by 
the construct psychological distress. It is possible to conclude that the Brazilian version of  the DASS-21 is an adequate measure 
for psychological distress.
Keywords: stress; anxiety; depression; internal structure; test validity

DASS-21: avaliação do distresse psicológico pelo Modelo Bifactor e análise dos itens

Resumo
O termo “distresse” psicológico tem sido utilizado na literatura para se referir a uma variável contínua operacionalizada por 
meio dos sintomas de depressão, ansiedade e estresse. Esta pesquisa propõe a utilização da Escala de Depressão, Ansiedade e 
Estresse (DASS-21) para avaliação do distresse psicológico. Comparou-se o ajuste de diferentes modelos de medidas propostos 
a DASS-21 por meio da análise fatorial confirmatória e verificou-se os parâmetros dos itens com o Andrich rating scale model. Uma 
amostra não clínica de 530 participantes (idade: M = 24,35, DP = 6,55, 71,89% mulheres), respondeu ao instrumento. Os resul-
tados indicaram melhor adequação do modelo bifactor composto por três fatores específicos (depressão, ansiedade e estresse) 
e um fator geral (distresse psicológico geral), conforme hipótese teórica. A avaliação das propriedades dos itens possibilitou 
melhor compreensão da organização do contínuo representado pelo construto distresse psicológico (severidade dos sintomas). 
Conclui-se que a versão brasileira da DASS-21 é uma medida adequada do distresse psicológico geral. 
Palavras-chave: estresse, ansiedade, depressão, estrutura interna, validade do teste

DASS-21: evaluación del distrés psicológico mediante el Modelo Bifactor y análisis de ítems

Resumen
El término distrés psicológico se ha utilizado en la literatura para referirse una variable continua operada por medio de los sín-
tomas de depresión, ansiedad y el estrés. En esta investigación el distrés psicológico se mide a través de la Escala de Depresión, 
Ansiedad y Estrés (DASS-21). El Análisis Factorial Confirmatorio comparó el ajuste de diferentes modelos de medición para 
la DASS-21 y los parámetros de los ítems se verificaron a través de la Andrich rating scale model. Una muestra no clínica de 530 
participantes (24,35 ± 6,55, 71,89% mujeres), respondieron al instrumento. Los resultados indicaron una mejor adecuación del 
modelo bifactor compuesto por tres factores específicos (depresión, ansiedad y estrés) y un factor general (distrés psicológico 
general), lo que correspondió con la expectativa teórica. La evaluación de las propiedades del ítem permitió una mejor com-
prensión de la organización del continuo representado por el constructo distrés psicológico. Se concluye que la versión brasileña 
DASS-21 es una medida adecuada del distrés psicológico general. 
Palabras clave: estrés; ansiedad; depresión; estructura interna; validez de test 
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Depression, anxiety, and stress are currently con-
sidered the main impairment related to mental health 
(Blanco & Canto-de-Souza, 2018). The impact of  
these psychopathologies on individuals’ daily lives is 
described in the literature as being associated with phys-
ical disorders such as hypertension, diabetes, impaired 
immune system (Faro, 2015), cognitive issues such as 
poor academic and professional performance, nega-
tive anticipation of  events (Blanco & Canto-de-Souza, 
2018), failures in adaptive processes (Sinclair et al., 
2012), and increased rates of  absenteeism at work with 
the consequent costs of  the illness process (Bachion, 
Peres, Belisário, & Carvalho, 1998). 

According to Lee, Lee, and Moon (2019), world-
wide estimates indicate the existence of  approximately 
615 million individuals affected by symptoms associ-
ated with these psychopathologies. According to the 
latest report released by the World Health Organiza-
tion (2017), Brazil has the highest levels of  anxiety 
and depression among the Latin American countries. 
Given the social and scientific relevance that the study 
of  these conditions can provide, further studies are 
needed, notably on the concept of  psychological dis-
tress. Moreover, there is a need to better understand 
the relationship between anxiety, stress, and depression. 

The term psychological distress has been used to 
refer to the intricate presence of  depression, anxiety, 
and stress. Psychological distress is operationalized as a 
complex and multidimensional construct, characterized 
by the presence of  internal or external stressors, which 
cause an unfavorable psychological state, associated 
with high emotional exhaustion. Psychological distress 
involves symptoms related to depression and anxiety 
such as low self-esteem, feelings of  hopelessness, anxi-
ety, agitation, and sadness (Varela, Pereira, Pereira, & 
Santos, 2017). The experience of  these symptoms for 
more than two weeks can be an indicative sign of  psy-
chological distress (Boas & Morin, 2014). 

Considering this breadth, the term has been com-
prehended as a relevant mental health indicator that 
allows screening for vulnerabilities related to the future 
development of  these psychopathologies (Faro, 2015), 
as well as aspects related to quality of  life, treatment/
intervention planning and the evolution of  the condi-
tion (Varela et al., 2017). Therefore, the availability of  
an indicator that allows screening for this type of  symp-
tom could directly contribute to the prevention of  the 
onset of  clinical conditions, since stressful events can 
precipitate episodes of  anxiety and depression, often 
leading to characteristic stress responses (Margis, Picon, 

Cosner, & Silveira, 2003; Pinto, Martins, Pinheiro, & 
Oliveira, 2015). Although the importance of  this type 
of  screening is highlighted, there is still a shortage of  
psychological instruments directed toward assessing 
psychological distress. 

The literature review highlights efforts by 
researchers focused on the development of  measures 
able to identify symptoms associated with distress. For 
the general population there are the Brief  Symptom 
Inventory (BSI, Derogatis & Meliaratos, 1983), the 
Symptom Questionnaire (SQ-48, Carlier et al., 2012), 
the Psychological Distress Manifestation Scale (PDMS, 
Massé et al., 1998) and the Depression, Anxiety and 
Stress Scale (DASS-21, Lovibond & Lovibond, 1995), 
the latter being the focus of  the present study. 

The DASS-21 was developed by Lovibond and 
Lovibond (1995) and is widely used in different coun-
tries. Its original version consists of  42 items (DASS) 
and, its brief  version, 21 items (DASS-21) that are 
divided into three correlated dimensions (Gomez, 
2013; Osman et al., 2012). The first of  these dimen-
sions, called stress, assesses the presence of  negative 
affects, depressed mood, insomnia, discomfort, and 
irritability, which can be present in depressive and 
anxious situations. The second, called depression, 
refers to the presence of  depressive symptoms such 
as self-depreciation, devaluation of  life, and hope-
lessness. The third, called anxiety, assesses somatic 
tension and hyperactivity (Patias, Machado, Bandeira, 
& Dell’Aglio, 2016).

Over the previous two decades, different studies 
have been conducted to understand the functioning of  
the original and reduced versions of  the instrument 
in clinical and non-clinical populations of  different 
age groups (Leal, Antunes, Passos, Pais-Ribeiro, & 
Maroco, 2009; Pais-Ribeiro, Honrado, & Leal, 2004). 
These studies indicate that the DASS-21 is a valid and 
reliable measure for assessing constructs in different 
cultures, having been translated into more than 44 
languages (Lee et al., 2019). However, due to the fact 
that these studies were carried out in different cultures, 
variations regarding the instrument’s internal struc-
ture have been observed. Different models have been 
found: three factors, second order model containing 
three factors (stress, depression, and anxiety), tripartite 
model (anhedonia, physiological hyperarousal, and a 
general negative factor), bifactor model (in which items 
mainly load on one general factor of  distress and one 
of  the specific factors of  stress, depression, and anxi-
ety), two-factor model (depression and anxiety/stress), 
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four-factor model (a general factor of  distress, depres-
sion, anxiety, and stress) and a single factor of  distress 
(Apóstolo, Tanner, & Arfken, 2012; Henry & Craw-
ford, 2005; Le et al., 2017; Lee, 2019; Nanthakumar et 
al., 2017; Valencia, 2019; Yudirim, Boysan, & Kefeli, 
2018).

In Brazil, Patias et al. (2016) carried out the cul-
tural adaptation and investigation of  the factorial 
structure of  the DASS-21. The study, with a sample 
of  686 adults from different regions, indicated the ade-
quacy of  the structure made up of  three factors, with 
good levels of  reliability (Cronbach’s alpha), which 
varied between .92 and .96. Vignola and Tucci (2014) 
also found a structure with three factors (depression, 
stress, and anxiety), with reliability indices (Cronbach’s 
alpha) that ranged from .86 to .92, in a clinical sample 
composed of  242 adults from São Paulo. Silva et al. 
(2016) also investigated the internal structure, with a 
sample of  310 adolescents from Pernambuco, indicat-
ing the relevance of  a two-factor structure, one factor 
for assessing anxiety and stress and the other with the 
items developed for assessing depression. These factors 
showed good index of  internal consistency (Cronbach’s 
alpha) between .88 and .77, respectively. 

It should be highlighted that, in both the inter-
national and national literature, there is no consensus 
regarding the internal structure of  the DASS-21, 
which has shown important variations depending on 
the sample and the country. Part of  this situation can 
be understood in view of  the existence of  a structure 
composed of  correlated factors. In order to over-
come this problem, international studies have used the 
bifactor structure and the results have been more sat-
isfactory than those presented by higher order factors. 
The bifactor model has managed to provide responses 
compatible with a latent structure that is simultane-
ously unidimensional (loads on a common factor) and 
multidimensional (loads on specific factors) (Cucina & 
Byle, 2017). This type of  analysis was used in a series 
of  studies with the instrument (Alfonsson, Wallin, & 
Maathz, 2017; Gomez, 2013; Henry & Crawford, 2005; 
Lee & Kim, 2020; Osman et al., 2012; Ruiz, García-
Martín, Suárez-Falcón, & Odriozola-González, 2017; 
Shaw, Campbell, Runions, & Zubrick, 2017).

Although the potential of  the DASS-21 to assess 
psychological distress through a bifactor structure has 
been the target of  investigation in different countries, 
in the Brazilian context, research based on this data 
analysis methodology has not yet been carried out. Few 
studies were found that analyzed the instrument items 

using Item Response Theory (IRT). Furthermore, there 
is a lack of  studies in both the international and national 
literature that aim to test the invariance of  the mea-
surement model among respondents according to age 
and gender groups, with the samples being restricted to 
homogeneous groups, either composed of  adolescents 
or adults. Studies aimed at examining invariance have 
most commonly been conducted, investigating this 
issue in samples from different countries and cultures 
(Bibi, Lin, Zhang, & Margarf, 2020; Scholten, Velten, 
Bieda, Zhang, & Margraf, 2017; Zanon et al., 2020). 

In order to provide contributions to fill these 
gaps, this study aimed to provide new evidence of  
validity based on the internal structure and study of  
the properties of  the items using IRT of  the Brazil-
ian version of  the DASS-21. For this, Confirmatory 
Factor Analyses (CFA) were performed to compare 
different measurement models commonly used in the 
literature (unifactorial, three correlated factors, three 
second order factors and bifactor model), as well as 
the evaluation of  the invariance of  the measurement 
model according to gender and age group (adolescents 
and adults). 

Method

Participants
The sample consisted of  530 participants, between 

12 and 50 years of  age (M=24.35; SD=6.55 years), 202 
of  whom were male, with five participants not pro-
viding this data. The sample was divided into two age 
groups: adolescents from 12 to 18 years of  age (n=149; 
M=16.25; SD=2.04), of  whom 89 were female, and 
adults aged over 19 years (n=364; M=23.81; SD=6.45), 
of  whom 222 were female. In the adult group, two 
participants did not report their gender and 17 did not 
report their age. The participants came from non-clin-
ical populations from the state of  Pernambuco (70%) 
and the capital of  the state of  Goiás (30%).

Instruments
Depression, anxiety and stress scale - DASS-21, this 

instrument aims to assess and discriminate symptoms 
of  anxiety and depression, based on the Tripartite 
Model (Lovibond & Lovibond, 1995), which groups 
the symptoms of  anxiety and depression into three fac-
tors: (a) presence of  negative affect (depressed mood, 
insomnia, irritability), (b) specific factors of  depression 
(anhedonia, absence of  positive affect) and (c) specific 
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symptoms of  anxiety (somatic tension and hyperactiv-
ity) (Watson et al., 1995).

Consisting of  21 items, each factor groups seven 
items answered using a four-point Likert-type scale, 
indicating the severity and frequency of  symptoms 
experienced in the previous seven days. In this way, the 
person evaluated scores 0 - “did not apply to me at”, 1 - 
“applied to me to some degree, or some of  the time”, 2 
- “applied to me to a considerable degree or a good part 
of  time”, and 3 - “applied to me very much or most of  
the time”. The duration of  the application is around 
ten minutes. Regarding the psychometric studies of  
the instrument in the Brazilian population, the original 
model was tested and confirmed, with adequate levels 
of  internal consistency found for each factor (between 
.92 and .96) (Patias et al., 2016) .

Procedures
After approval of  the study by the Research Eth-

ics Committee of  the Pontifical Catholic University 
of  Goiás PUCG, under authorization number CAAE: 
01259018.9.0000.0037, data collection was started. For 
this, the consent form was handed to those of  legal 
age and sent to those responsible for the participants 
under 18 years of  age. Those that chose to participate 
needed to return the signed consent form. Participants 
between 12 and 18 years of  age that participated in the 
study also needed to hand in the consent form duly 
completed and signed. At a specific date and time, the 
instrument was collectively applied in the classroom, in 
a single session that lasted about thirty minutes. 

Data analysis
Confirmatory Factor Analysis (CFA) was used 

for the comparison and verification of  the internal 
structure of  the DASS-21. Accordingly, some models 
were tested and compared, using the χ2 difference test, 
DIFFTEST (Muthén & Muthén, 2012), these being: 
unifactorial, three factors, three second order factors 
and bifactor. In addition, the estimation method appro-
priate to the level of  ordinal measurement, Robust 
Weighted Least Square (WLSMV) (Lara & Alexis, 2014) 
was used. The WLSMV is considered the most accu-
rate for evaluating models that have variables with less 
than five response categories (Rhemtulla, Brosseau-
Liard, & Savalei, 2012). Finally, the invariance of  the 
measurement model (Milfont & Fisher, 2010) between 
female and male participants was investigated, as well 
as between the adolescent and adult age groups. The 
models were tested based on the indices recommended 

by Muthén and Muthén (2012): WLSMV χ2, df, CFI, 
TLI and RMSEA, with the following values of  model 
fit indicators adopted as a reference: χ2/df<3; CFI 
and TLI>.95 and RMSEA<.06. These analyses were 
performed using the statistical package Mplus 7.11 
(Muthén & Muthén, 2012). 

For the assessment of  the reliability, an internal 
consistency analysis using the Cronbach’s alpha and 
McDonald’s omega coefficients was used, with refer-
ence values equal to or greater than .70. To evaluate the 
reliability of  the bifactor model, the hierarchical Omega 
ωH procedure was used, which assesses the level of  reli-
ability of  specific factors while controlling the effect of  
the general factor (Reise, 2012). 

The second stage of  the analysis consisted of  
evaluating the parameters of  the items in the DASS-21 
using IRT, more specifically, the Andrich Rating Scale 
Model (with calibration estimated using the maximum 
likelihood method). It should be highlighted that this is 
a model belonging to the Rasch family for polytomous 
items, which restricts the discrimination parameter 
“a” equal to 1, under the assumption that all items are 
equally and strongly related to the underlying dimen-
sion (Linacre, 2015). Accordingly, the level of  difficulty 
of  the items was verified, in this case, the severity of  
the symptom described by the item, as well as the Infit 
and Outfit indices, item information curve and test 
information curve. These analyses were conducted 
using the statistical software R, and the MIRT package 
(Chalmers, 2012). 

Results

In agreement with the first aim of  the present 
study, fit indices of  the different models proposed for 
the DASS-21 were estimated as described in the litera-
ture. The results are presented in Table 1, where the fit 
indices for the unifactorial, three factor, three second 
order factor and bifactor models are verified. 

As observed in Table 1, the results indicated 
adequate fit indices for the model composed of  three 
correlated factors and the bifactor model, and accept-
able fit indices for the unidimensional model. However, 
the bifactor model showed significantly better fit indi-
ces when compared to the other models, confirming 
the initial hypothesis of  a better fit for this model. The 
results of  the factor loadings, residual variance of  the 
items and reliability indicator (omega hierarchical) of  
the tested bifactor model are presented in Table 2. 
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Table 1. 
Confirmatory Fit Indices for Different Factorial Models
Model ƛ2 df ƛ2/df CFI TLI RMSEA RMSEA 90%CI
Unifactorial 1186.99 189 6.28 .949 .943 .088 .084 0.093
Three factors 757.966 186 4.08 .971 .967 .067 .062 0.072
Second order 757.966 186 4.08 .971 .967 .067 .062 0.072
Bifactor 586.351 168 3.49 .989 .973 .061 .055 0.066
Invariance by sex
Configural 760.085 336 2.26 .977 .971 .061 .056 0.067
Scalar 809.816 412 1.97 .978 .978 .054 .048 0.050
Age group invariance
Configural 757.502 336 2.254 .974 .968 .062 .056 0.068
Scalar 902.833 412 2.191 .970 .969 .060 .055 0.066

Note. ƛ2 = Chi-square; df  = degree of  freedom; CFI = Comparative Fit Index; TLI = Tucker-Lewis Index; RMSEA = Root Mean Square Error 
of  Approximation; CI = confidence interval.

Table 2. 
Bifactor Model for the Brazilian Version of  the DASS-21

Items General 
factor

Specific factors
θ2

1 2 3
1 .568 .398 .519
6 .642 .313 .490
8 .696 .458 .305
11 .655 .496 .325
12 .740 .318 .351
14 .720 .055 .478
18 .736 .219 .410
2 .590 .256 .586
4 .630 .597 .247
7 .705 .131 .485
9 .757 .010 .427
15 .838 .096 .288
19 .685 .371 .393
20 .742 .070 .445
3 .582 .453 .455
5 .608 .118 .616
10 .744 .399 .288
13 .725 .175 .443
16 .733 .280 .384
17 .720 .404 .318
21 .712 .433 .306
ωH .89 .02 .01 .03
α .941 .876 .850 .866

Note. ωH= Omega Hierarchical; α= Cronbach’s alpha; F1= stress; 
F2= Anxiety; F3= Depression; θ2= residual variance of  the item

The factor loadings for the specific factors var-
ied between .010 (item 9) and .597 (item 4) indicating 
that 0.1 to 37.0% of  the variance of  each item was pre-
dicted by the specific factors. For the general factor, the 
loadings varied between .568 (item 1) and .838 (item 
15) indicating that from 32.26 to 70.22% of  the single 
variance of  each item was predicted by the general fac-
tor. These results are complementary to those observed 
using the Omega Hierarchical statistic, which suggests 
that a very high amount of  variance in the sum of  the 
scores can be attributed to the general factor, and that 
the reliability of  specific factors, when controlling for 
variance of  the general factor, is very low. Finally, Table 
2 shows the Cronbach’s alpha and McDonald’s Omega 
indicators, which presented satisfactory values, that is, 
greater than .8. 

A second stage of  the evaluation of  the internal 
structure of  the scale corresponded to the analysis of  
the invariance of  the measurement model between 
female and male participants and between the adoles-
cent and adult age groups. The results presented in 
the lower half  of  Table 1 show the equivalence of  the 
configural model, that is, of  the general internal struc-
ture proposed for the measurement model, number of  
latent variables and their respective observed variables, 
as well as the invariance of  the scalar model, which 
evaluates, in addition to the equivalence described in 
the configural model, the equivalence of  the intercept 
of  the items between the referred groups. With the 
Mplus software, it is not possible to estimate the metric 
invariance for the bifactor model, which refers to the 
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equivalence of  the factor loadings between the groups. 
Nevertheless, the fact that the differences between the 
CFI and RMSEA values of  the scalar and configural 
models (∆CFI and RMSEA) were less than .01, indi-
cates a strong invariance of  the model between the 
groups (Rios & Wells, 2014; Chen, 2007). With strong 
invariane being supported, one can assume that invari-
ance of  a less constrained model (i.e. metric invariance) 
would be also supported.

Through IRT, a gradual response model, the 
parameters of  the items were verified, the results of  
which (level of  difficulty of  the transition points of  the 
response categories (threshold), item difficulty (mean 
of  the threshold) and fit indices: infit and outfit) are 
shown in Table 3.

From Table 3, it can be seen that the items with 
lower levels of  difficulty (e.g. items are more easily 

endorsed by the participants) correspond to those from 
which the content represents the symptoms of  stress: 
items 12, 8, 6, 11, 1, and 18, involving aspects such as 
difficulty in relaxing, feeling nervous, feeling irritable. In 
the middle of  the continuum are items that represent less 
intense symptoms of  depression based on the level of  
difficulty, such as 13 and 5, representing behaviors such 
as feeling sad, as well as an item that represents greater 
intensity of  stress (being intolerant) and, mainly, some 
anxiety symptoms (items 9, 19, 20 and 7), related to 
symptoms such as concern about feeling panic, feeling 
unjustified tachycardia or tremors. In other words, only 
the participants that present existing distress at a moder-
ate level possibly agree with the content of  these items. 

A third grouping, composed of  more complex 
items, that is, those with higher levels of  difficulty 
(items 10, 17, 2, 3, 4, 21, 16 and 15) was found. These 

Table 3. 
Item Parameters Estimated by the Gradual Response Model

Items Thr 1 Thr2 Thr3 Mean Thr Infit Outfit
12S -0.54 0.214 1.54 0.405 0.91 0.87
08S -0.736 0.553 1.48 0.432 0.93 0.91
06S -0.503 0.476 1.71 0.561 1.05 1.04
11S -0.662 0.633 1.72 0.564 1.00 0.99
01S -0.497 0.83 1.57 0.634 1.21 1.27
18S -0.24 0.579 1.72 0.686 0.93 0.87
13D -0.55 0.875 1.76 0.695 0.97 0.95
05D -0.461 0.591 1.98 0.703 1.19 1.19
14S 0.045 0.642 1.86 0.849 1.01 1.03
09A 0.576 0.817 1.48 0.958 0.98 0.97
19A 0.704 0.735 1.92 1.120 1.03 1.05
20A 0.454 0.902 2.05 1.135 0.96 0.94
07A 0.89 0.693 1.92 1.168 1.04 1.15
10D 0.734 1.033 1.95 1.239 0.84 0.79
17D 0.952 1.071 1.77 1.264 0.91 0.83
02A 0.566 1.225 2.08 1.290 1.19 1.35
03D 0.595 1.298 2.06 1.318 1.13 1.47
04A 1.139 0.846 2.21 1.398 1.12 1.14
21D 1.343 0.910 1.98 1.411 0.92 0.80
16D 0.892 0.840 2.60 1.444 0.90 0.84
15A 1.405 0.984 2.48 1.623 0.73 0.67

Note. Items presented in order of  difficulty; Thr1 = response threshold between categories 0 and 1; Thr2 = response threshold between category 
2 and 3; Thr3 = response threshold between categories 3 and 4; S = items on the stress scale; A = items on the anxiety scale; D = items on the 
depression scale.
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items are related to more intense symptoms of  depres-
sion and anxiety, involving the absence of  positive 
expectations, feelings of  little value, and the absence 
of  positive feelings or meaning of  life, as well as physi-
ological symptoms (for ex. dry mouth and difficulty 
breathing). These items are more strongly endorsed by 
individuals who are likely to present high-level of  psy-
chological distress. 

Regarding the thresholds between the catego-
ries (i.e. where the scores most likely changes category 
within the Likert scale), it was expected that these 
would show a pattern of  increasing values for all items. 
An example is item 12, in which an individual with a 
skill level (theta) up to -0.54 probably answers zero on 
the Likert scale, from that value up to a theta of  0.21 
they would indicate alternative 1, between 0.214 and 
1.54 they indicate alternative 2 and, from that value up, 
would probably indicate alternative 3. Therefore, higher 
levels of  skill in the construct (theta), in the case of  
distress, leads to a greater probability of  the individual 
indicating a higher point on the scale. Only four items 
(04A, 07A, 15A, 16D) showed flaws in this pattern, 
suggesting an overlap between the first and second 
response categories for these items. 

Table 3 also shows the item fit indices (infit/out-
fit), the results of  which indicate good relevance for 
both indices (between 0.7 and 1.3), as recommended by 
Bond and Fox (2001). Exceptions occur in items 02A 

and 03D, which exceeded the upper limit of  the outfit. 
The item information curves and test information curve 
were examined, with the results shown in Figure 1. 

The graph on the left of  Figure 1 shows that 
the items with the highest levels of  information were: 
“09A - worry about feeling panic”, “17D - feelings of  
little value” and “21D - absence of  meaning in life”. 
The items with the lowest levels of  information were: 
“05D - difficulty in taking initiative”, “06S - exagger-
ated reactions” and “11S - feeling agitated”. However, 
there were two sets of  overlapping item information 
curves, the first set of  overlapping curves has its high-
est level of  information located at approximately 0.5 
logit of  the theta scale, while the second has its highest 
level of  information located at approximately 1 logit on 
the theta scale. These characteristics of  the items result 
in the test information curve that exceeds standardized 
errors in the range of  -2 to 4 logits, with the best reliabil-
ity range of  the instrument occurring between points 0 
and 2 logits on the theta scale (see image located on the 
right of  Figure 1).

Discussion

The main objective of  this study was to evalu-
ate the potential of  the DASS-21 for the assessment 
of  global psychological distress and to investigate new 
evidence of  validity based on the internal structure for 

Figure 1. Item information curve and Test information curve/standard error
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the Brazilian version of  the instrument. These efforts 
correspond to an international trend regarding the 
establishment of  a new validity argument (American 
Educational Research Association [AERA], American 
Psychological Association [APA], & National Coun-
cil of  Measurement in Education [NCME], 2014) for 
instruments. In addition, this analysis makes it possible 
to assess the potential of  the DASS-21 for the evalu-
ation of  global psychological distress and to support 
the inferences made in international studies (Alfonsson 
et al., 2017; Gomez, 2013; Henry & Crawford, 2005; 
Shaw et al., 2017), as well as filling an important gap in 
the Brazilian literature regarding the scarcity of  instru-
ments qualified to assess psychological distress.

From the CFA, different measurement models 
were compared for the DASS-21. The results indicated 
a significantly higher fit for the bifactor model, corrob-
orating studies conducted within American (Osman et 
al., 2012), Australian (Gomez, 2013; Shaw et al., 2017), 
Swedish (Alfonsson et al., 2017), Korean (Lee & Kim, 
2020), Spanish (Ruiz et al., 2020), and English (Henry 
& Crawford, 2005) populations. However, it should be 
highlighted that, with the exception of  the unifactorial 
model that presented fit indices classified as inadequate, 
the other models tested also presented satisfactory 
results and, therefore, can also be considered adequate. 
This phenomenon is not uncommon in the assessment 
of  psychological constructs and can be identified as 
equivalence between models (Krunis & Maris, 2016). 
Fit for more than one model was also reported by Kyri-
azos, Stalikas, Prassa, and Yotsidi (2018) in which study 
the three-factor model showed a better higher fit than 
the others. 

In the present study, other results were favor-
able for the adoption of  the bifactor model. Among 
them, the proposal to assess global distress using the 
bifactor model is methodologically and theoretically 
justified. According to Chen, West, and Sousa (2006), 
the bifactor model is applicable when hypothesizing: 
a) a general factor that explains shared variance among 
all items of  the model, in this case understood as 
global psychological distress; b) the existence of  mul-
tiple specific orthogonal factors, each hypothesized to 
explain the unique variance of  the specific domain, in 
this case depression, anxiety, and stress, in addition to 
the general factor; and c) if  researchers are interested 
in the specific factors of  the domain, as well as in the 
general factor. 

Also in relation to the internal structure of  the 
DASS-21, indicators of  invariance of  the factorial 

structure were found when comparing the assessment 
of  different groups according to the gender and age 
group of  the participants. This result makes it pos-
sible to compare the scores of  these groups in future 
studies (Chen, 2007; Cook, Kallen, & Amtmann, 2009; 
Milfont & Fisher, 2010). The same type of  invari-
ance, according to the participant’s gender, has also 
been reported in other studies with the instrument 
(Jafari, Nozari, Ahrari, & Bagheri, 2017; Kyriazos et 
al., 2018; Le et al., 2017; Lee & Kim, 2020; Pezirkiani-
dis, Karakasidou, Lakioti, Stalikas, & Galanakis, 2018). 
Accordingly, possible differences found between 
groups would not be associated with measurement 
errors attributed to the instrument, but with possible 
real differences between the groups. The importance 
of  this type of  analysis is based on the fact that the 
lack of  information related to the invariance of  mea-
surement instruments can lead researchers to make 
inadequate comparisons, even violating ethical issues 
related to psychological testing and assessment (Mil-
font & Fisher, 2010). 

Through the item and test information curves, it 
was shown that better levels of  reliability of  the instru-
ment are located on the positive part of  the continuum. 
These results are consistent with the instrument’s 
proposal to more precisely evaluate people who have 
medium and high levels of  psychological distress, since 
these are the respondents that need to be identified in a 
psychological screening. 

The aims established for the present study were 
satisfactorily achieved, as evidence of  validity for the 
DASS-21 was demonstrated, based on the internal 
structure and reliability, regarding the assessment of  
global psychological distress, using a bifactor model, 
this being in agreement with international studies 
(Henry & Crawford, 2005; Lee et al., 2019; Shaw et 
al., 2017; Valencia, 2019). It should be highlighted that 
the use of  IRT enabled the investigation of  charac-
teristics of  the scale not verified in previous studies 
(level of  difficulty and fit of  the items), as well as the 
organization of  the continuum that represents general 
psychological distress. 

The results of  the study confirm the possibility 
of  using the instrument as a general measure of  psy-
chological distress, through the use of  a general factor, 
as well as flexibility for the use of  the three subscales 
(depression, anxiety, and stress). The analysis of  the 
items also showed that the general construct presents 
itself  within a continuum of  disposition of  difficulty of  
the items that: 1) starts with symptoms such as difficulty 
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to relax, feeling nervous, and irritation, 2) presents an 
intermediate stage with symptoms such as feeling of  
sadness, difficulty in taking initiatives and 3) ends with 
more complex symptoms such as lack of  enthusiasm 
and meaning in life, and fear of  panicking. In general, 
what is observed is that this continuum represents 
different intensities of  psychological distress, starting 
from the perception of  less intense symptoms (daily 
stress), going through excessive worry, up to the feeling 
of  inability to deal with these symptoms and a sensa-
tion of  loss of  control (high level of  stress). 

Finally, some limits of  this study can be high-
lighted. Firstly, the results from this study were obtained 
based on a convenience sample from two cities located 
in specific regions of  Brazil, Northeast and Central-
West. Secondly, it should be noted that the study was 
conducted within a non-clinical sample. Further stud-
ies should replicate the present results within a clinical 
population. Finally, caution is suggested in the general-
ization of  the results obtained in the present study and 
new studies should be performed to investigate other 
evidence of  validity of  the DASS-21 for assessment of  
psychological distress, such as evidence based on the 
relationship with external variables, for example.
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