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To determine which of three published models best characterizes the factor structure of the 

Portuguese version of the Depression Anxiety Stress Scales-21 and to assess its validity and 

reliability. Confirmatory factor analysis of Depression Anxiety and Stress Scale-21 for 1,297 

adult, primary care outpatients (66.7% female, Mage = 48.57 years) comparing 3 models. The 

relationship between the Depression Anxiety Stress Scales-21 and the Positive and Negative Affect 

Schedule was analyzed. The correlated 3-factor model fit the data best. The scale demonstrated 

good internal consistency, with alpha scores of the subscales ranging from 0.836 to 0.897. 

Correlation with the Positive and Negative Affect Schedule was positive and moderate with the 

negative affect scale; it was negative and limited with the positive affect. These findings support 

the correlated 3-factor structure. The test demonstrated adequate reliability and construct validity, 

which supports its use for screening in primary care settings with Portuguese speakers.
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Análise fatorial confirmatória da versão portuguesa da Depression 
Anxiety Stress Scale-21

O objetivo deste estudo foi determinar qual dos três modelos publicados melhor caracteriza 

a estrutura fatorial da versão portuguesa da Depression Anxiety Stress Scale-21 (DASS-

21) e avaliar sua validade e confiabilidade. Compararam-se os três modelos através de 

análise fatorial confirmatória da DASS-21, aplicada em 1.297 pacientes adultos, do serviço 

de atenção básica (66,7% mulheres; idade média=48,57 anos). A relação entre a DASS-

21 e a Positive and Negative Affect Schedule (PANAS) também foi analisada. O modelo 

de três fatores correlacionados se ajusta melhor aos dados. A escala apresentou boa 

consistência interna com valores alfa observados nas subescalas, variando de 0,836 a 

0,897. A correlação com a PANAS foi positiva e moderada com a escala de afeto negativa, 

e negativa e limitada com a escala de afeto positivo. Esses resultados corroboram 

a estrutura de três fatores. O teste apresentou confiabilidade adequada e validade de 

constructo, dando suporte ao seu uso para rastrear pacientes portugueses no serviço de 

atenção básica.

Descritores: Análise Fatorial; Tradução; Adulto; Questionários.

Análisis factorial confirmatoria de la versión portuguesa de la Depression 
Anxiety Stress Scale-21

El objetivo de este estudio fue determinar cual de los tres modelos publicados mejor 

caracteriza la estructura factorial de la versión portuguesa de la Depression Anxiety Stress 

Scale-21 (DASS-21) y evaluar su validez y confiabilidad. Se compararon los tres modelos a 

través de análisis factorial confirmatoria de la DASS-21, aplicada el 1.297 pacientes adultos, 

del servicio de atención básica (66,7% mujeres; edad Media=48,57 años). La relación entre 

la DASS-21 y la Positive and Negative Affect Schedule (PANAS) también fue analizada. El 

modelo de tres factores correlacionados se ajusta mejor a los datos. La escala presentó 

buena consistencia interna con valores alfa observados en las subescalas, variando de 

0,836 a 0,897. La correlación con la PANAS fue positiva y comedida con la escala de afecto 

negativa, y negativa y limitada con la escala de afecto positivo. Esos resultados corroboran 

la estructura de tres factores. La prueba presentó confiabilidad adecuada y validez de 

constructo, dando soporte a su uso para rastrear pacientes portugueses en el servicio de 

atención básica.

Descriptores: Análisis Factorial; Traducción; Adulto; Cuestionarios.

Introduction

Depression and anxiety are serious burdens 

worldwide. Nurses and other professionals have a 

responsibility to screen patients. However, to do so they 

need a validated measure. The Depression Anxiety Stress 

Scale (DASS) is a frequently used measure(1) with good 

psychometric properties(2). It has a demonstrated ability 

to discriminate between clinical and nonclinical groups(3).

The 42-item DASS was named for its three correlated 

factor scales of Depression, Anxiety, and Stress(4). The 

abbreviated DASS21 was constructed by selecting seven 

items from each of the three main scales to represent 

the full-item content(4). The DASS21 has a cleaner factor 

structure with less cross loading of items(3).

An important step in adapting tests to new languages 

is determining construct equivalence between the original 

and the translation, with factor analysis often used to 

assess the extent to which a translation of a test measures 

the same constructs as the original(5). A similar factor 

structure in the original and the translation suggests that 

they measure the same constructs, in this case depression, 

anxiety, and stress.
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Inconsistent results for the factor structure of the 

DASS have been reported in Portugal. The 3-factor 

structure has been reported for both the 42-item DASS(6) 

and the DASS21(7-8) among Portuguese college students. 

In contrast, other researchers(9) preferred a 2-factor 

solution consisting of a unique depression factor and 

a combined anxiety-stress factor for the DASS21, as 

completed by psychiatric outpatients (OP).

All four of the above Portuguese studies involved 

exploratory factor analysis. The three studies involving 

college students reported 3-factor solutions while the 

study involving psychiatric OP did not. Furthermore, 

two of the studies used an oblique rotation in which the 

factors were allowed to correlate(6,8), consistent with 

the original work on the DASS(4), while the others(7,9) 

used orthogonal rotation in which the factors were not 

allowed to correlate. This raises questions as to both the 

number of factors of the Portuguese DASS21 and the 

relationship of the factors to each other. We expected 

the correlated 3-factor model to fit the data best, 

thereby providing evidence of construct validity for the 

original DASS model(4) with this new population.

Another aspect of establishing construct equivalence 

involves demonstrating convergent and divergent validity 

through the relationship of the translated test to other 

measures. Studies have reported appropriate correlations 

between the English language DASS and Positive and 

Negative Affect Schedule (PANAS)(10) for a variety of 

populations(11-12), typically large positive correlations 

for the Negative scale (convergent validity) and smaller 

negative correlations for the Positive scale (divergent 

validity).

In summary, we had two goals in this study. The 

first was to determine if the Portuguese DASS21 is 

best described by three correlated factors, similar to 

the original English language test. The second was to 

assess the convergent and divergent validity of the 

Portuguese DASS21 scales through correlations with the 

Negative and Positive scales of the Portuguese PANAS. 

We expected the DASS21 to correlate positively with 

the Negative scale of the PANAS and negatively with its 

Positive scale.

Method

Participants

The study was approved by the Human Investigation 

Committee of the Portuguese Regional Health Center 

Administration prior to collecting data at health centers in 

four regions. Consecutive visitors aged 18 or older were 

asked to participate until we had at least 325 completed 

protocols from each region. Unpaid volunteers, adult 

primary care patients in Portugal, (N=1,301) provided 

written, informed consent to participate. Women 

accounted for 66.7% of the participants for whom 

gender was identified. The mean age was 48.57 years 

(SD=19.98). A third (N=427) of the respondents who 

reported their level of education had 0-4 years of 

school, just over a quarter (348) had 5-9 years, a fifth 

(259) had 10-12 years, and less than a fifth (228) had 

more than 12 years of school. A majority (N=741) of 

those recording their marital status were married or in 

a committed relationship, with just over a fifth (263) 

single, 12% (161) widowed, and 8.5% (110) separated 

or divorced. Most of these participants (N=1,052) also 

completed the PANAS.

Instruments

We used a Portuguese translation of the DASS21(9). 

The items are in the same order as the English version, 

with all 21 items printed on one side of the form. The 

test uses Likert-scales ranging from 0 (“did not apply 

to me at all”) to 3 (“applied to me very much, or most 

of the time”), with instructions to circle a numeral to 

indicate “how much the statement applied to you over 

the past week”. Scores can range from 0 to 21 for each 

of the three scales and the scale scores may be totaled 

for a total distress score with a maximum of 63. Four 

incomplete protocols were excluded from the CFA, 

leaving a sample size of 1,297.

We also used a Portuguese translation of the 

PANAS(13), which consists of two columns each of 10 

mixed positive and negative affective adjectives. 

The positive adjectives load on one factor and the 

negative on another, corresponding to the Positive 

and Negative scales(14). Respondents refer to a Likert-

scale ranging from 1 (“very slightly or not at all”) to 5 

(“extremely”) and write the corresponding numeral in 

the space provided to the left of each adjective. Various 

instructions regarding the time period to be reported 

have been found to produce similar results(10). We 

chose the same time period as the DASS21, instructing 

our participants to “Indicate to what extent you have 

felt this way during the past week”. Scores can range 

from 10 to 50 for each scale.

Analysis

The competing models for the DASS21 were examined 

with Mplus version 6.0 using the default settings (including 
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maximum likelihood estimation), other than for specified 

correlations. Model 1 specified three orthogonal factors(7), 

Model 2 specified two orthogonal factors(9), and Model 

3 specified three oblique factors(6,8), consistent with the 

DASS21 manual(4). All other statistics were computed with 

SPSS version 13.

Although CFA software provides information, 

which allows the user to improve fit by moving or 

removing items, such modifications may be based on 

characteristics unique to a particular sample, resulting 

in solutions that do not generalize to other samples(15). 

Furthermore, modification of the original model 

involves switching from confirmatory to exploratory 

analysis and is open to abuse(16). For these reasons, we 

chose not to modify our models.

Some authorities provide specific cutoff values for 

fit indexes akin to the .05 level in traditional hypothesis 

testing(17), while others recommend caution in applying 

specific cutoffs(18) and point out that these indexes 

were originally intended to provide an alternative to 

hypothesis testing, and are better used to identify 

improvements in fit when comparing models(19). 

Therefore, we chose to look at improvement in the fit 

between models rather than applying cutoff values to 

the fit for individual models.

Use of the comparative fit index (CFI), Tucker-

Lewis index (TLI), and root mean square error of 

approximation (RMSEA) has been recommended 

for an initial evaluation. When comparing models, 

the Akaike information criteria (AIC) and Bayesian 

information criteria (BIC) are recommended(16). In 

addition to those statistics, we included the standard 

root mean square residual (SRMR) and χ2, consistent 

with recommendations to combine indexes with 

different strengths and weaknesses(17). CFI, TLI, 

RMSEA, and SRMR are standardized to produce values 

between 0 and 1, thereby facilitating the examination 

of individual models. AIC and BIC, however, are not 

standardized and values can only be interpreted when 

comparing the values of related models. A significant 

χ2 indicates departure of the data from the model 

being tested, but it is sensitive to sample size, with 

large samples attaining significance even for extremely 

small differences(20). Smaller values of χ2, RMSEA, 

SRMR, AIC, and BIC indicate better fit when comparing 

models, while larger values of CFI and TLI indicate 

comparatively better fit.

One may also formally test the significance of 

the difference between the χ2 for two related models 

by computing χ2
diff

(21). χ2
diff is used to examine the 

improvement in fit of successive models rather than 

testing the significance of the fit of any one model. 

While this does involve significance testing, it is 

consistent with comparing the relative fit of multiple 

models rather than requiring that individual models 

meet a specific level of fit.

Results

Reliability

The alpha coefficient was .88 for the Depression 

scale, .84 for Anxiety, .90 for Stress, and .945 for the 

Total.

Scale scores

Table 1 provides the scores for each scale by gender 

and for the overall group. Women scored significantly higher 

than men on all four scales: Depression (t(n=1215) = 2.69, 

p = .007); Anxiety (t(n=1227) = 2.633, p = .009); Stress 

(t(n=1219) = 3.402, p = .001); and Total (t(n=1178) = 

3.247, p = .001). We examined the distribution of scores 

in our sample with the Kolmogorov-Smirnov test, and 

found a significant departure from a normal distribution 

for each of the scales, with all p <.001.

Table 1 - Mean (SD) Scores for the Portuguese DASS21 

by Gender

Scale Males Females Combined

Depression 4.73 (4.80) 5.56 (5.07) 5.31 (5.00)

Anxiety 4.35 (4.42) 5.11 (4.73) 4.88 (4.67)

Stress 6.92 (5.10) 8.04 (5.40) 7.66 (5.36)

Total 15.86 (13.11) 18.66 (13.91) 17.76 (13.80)

Note. All gender differences p < .01.

Factor validity

Table 2 summarizes eight fit indexes computed for 

this study, with the models arranged from left to right 

by increasing goodness of fit. The orthogonal 2-factor 

model performed better than the orthogonal 3-factor 

model, while the oblique 3-factor model fit better still. 

Although χ2 was still significant, χ2
diff indicated a significant 

improvement in fit from the orthogonal 2-factor to the 

oblique 3-factor model (p < .001). AIC, BIC, RMSEA, and 

SRMR also improved (decreased in magnitude), as did CFI 

and TLI (increased in size) from the orthogonal 2-factor 

model to the oblique 3-factor model.
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Convergent and divergent validity

Table 3 lists the correlations among the DASS scales 

and between the DASS and PANAS scales. The scales 

correlated between .505 and .606 with the negative 

affect and from -.109 to -.229 with the positive affect, as 

measured by the PANAS (all p < .01). Intercorrelations of 

the DASS21 scales are positive and strong.

.81, Anxiety = .73, and Stress = .81. The total, though, 

is not reported in the manual(4). They are also comparable 

to those for the UK normative sample (12), where the alpha 

for Depression was .88, Anxiety was .90, Stress was .90, 

and the Total was .93.

In an attempt to clarify the factor structure of 

the Portuguese DASS21, we examined the orthogonal 

2-factor(9), the orthogonal 3-factor(7) and the oblique 

3-factor(6,8) models in what we believe is the first published 

confirmatory factor analysis (CFA) of this measure. CFA 

allows one to test how well each hypothesized model 

fits the current data using multiple fit indexes, in order 

to informally compare most of those fit indexes, and 

to explicitly determine the significance of the difference 

between the χ2 obtained for two competing models.

These findings are also in accordance with results 

from other studies in which the PANAS was used as 

a measure for the criterion validity of the DASS(7,12), 

although correlation values for DASS21 and positive 

affect are higher in those studies. Using recommended 

guidelines(24), the negative correlations between the 

PANAS Positive scale and all of the DASS scales are 

small, while the positive correlations between the 

PANAS Negative scale and each of the DASS scales are 

large, as are those among the various DASS scales.

Intercorrelations between the dimensions of DASS21 

showed high positive values, demonstrating a very strong 

association between the scores of this instrument’s 

subscales, ranging from .74 to .77. Similar findings have 

been reported in other studies with both clinical and non-

clinical samples(7,9,14).

The female participants scored significantly higher on 

all the DASS21 scales, similar to results found in Spain(25). 

Scores were not normally distributed, with relatively 

more low than high scores. A skewed distribution makes 

scores based on the mean and SD difficult to interpret for 

any given individual, and the use of percentile norms is 

recommended(12).

Table 3 - Correlations for the Portuguese DASS21 and 

PANAS
DASS

Depression Anxiety Stress Total

DASS Depression 1.00

DASS Anxiety .796 1.00

DASS Stress .743 .740 1.00

DASS Total .917 .910 .914 1.00

PANAS Positive -.229 -.109 -.154 -.177

PANAS Negative . 505 .516 .606 .596

Table 2 - Fit Indexes for 3 Models of the Portuguese DASS21 by Increasing Order of Fit

Statistic
Model

1 
3-factor orthogonal

Difference between 
1 & 2

2
2-factor orthogonal

Difference between 
2&3

3
3-factor oblique

AIC 62,828.568 62,200.732 60,430.581

BIC 63,154.139 62,526.304 60,771.657

CFI .763 . 806 .928

TLI .736 .784 .918

RMSEA .119 .107 .066

SRMR .328 .273 .039

χ2 3,643.352 3,015.516 1,239.366

χ2 
diff 628* 1,776*

Note. Larger values for CFI, TLI, and χ2 
diff, and smaller values for the other measures indicate better fit.

*p < .001

Discussion

We found that the oblique 3-factor model for 

the DASS21 fit our Portuguese data best, consistent 

with the English language DASS21 from which it was 

translated. Our findings are consistent with those from 

other countries(1-2), providing additional evidence of the 

applicability of the DASS21 to multiple cultures, and 

these findings will facilitate cross-cultural comparisons. 

All loadings exceeded .30, a common threshold for the 

minimum acceptable loading(22), with all but item 2 

surpassing .50, a recommended threshold for “strong” 

loadings(23).

We also found that the reliability of the DASS21 

scales was adequate. The values compare favorably to 

those in the manual for the DASS21 where Depression = 
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Our sample contained a disproportionate percentage 

of female and middle-aged participants. Future work in 

this area might focus on developing Portuguese percentile 

norms with a more representative non-patient sample in 

terms of age and gender.

Conclusion

The oblique 3-factor model for the DASS21 fit our 

Portuguese data best.

Our findings support the validity of the Portuguese 

translation of the DASS21. Having a validated translation 

allows expanded screening for depression and anxiety 

in places such as primary care settings. This version is 

shorter than the DASS42 and, therefore, should be more 

acceptable for users, and yet still be adequately reliable.
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