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Abstract

This study focused on the factor structure, invariance, reliability, and validity
of two DASS versions: DASS-21 and DASS-9. Dimensionality was examined
with Exploratory and Confirmatory factor analysis in 2271 Greek adults of the
non-clinical population. Sample was split in three parts and the “3-faced con-
struct validation method” was adopted. An EFA and a Bifactor EFA model
were tested in the 20% subsample for both DASS-21 and DASS-9. Then, in the
40% subsample eleven CFA models were tested for DASS-21 and six for
DASS-9 (using ICM-CFA, Bifactor CFA and ESEM). Optimal DASS-21 and
DASS-9 models were successfully validated in the remaining 40% subsample
(i.e. in a subsample of equal power). DASS-21 and DASS-9 showed strict
measurement invariance across gender. Reliability (a and w) and AVE con-
vergent validity were adequate for both versions. Correlation analysis based
on 10 different measures revealed a predominant uniform pattern of relations,
similar for both versions. Considering all findings, the Greek versions of
DASS-21 and DASS-9 are invariant, reliable and show construct and conver-
gent validity.

Keywords

DASS-21, DASS-9 Factor Structure, 3-Faced Construct Validation Method,
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1. Introduction

Depression is the most common psychological disorder across the globe (WHO,

DOI: 10.4236/psych.2018.95069 May 30, 2018

1095 Psychology


http://www.scirp.org/journal/psych
https://doi.org/10.4236/psych.2018.95069
http://www.scirp.org
https://doi.org/10.4236/psych.2018.95069
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

T. A. Kyriazos et al.

2017) and has been proved to detrimentally influence social functioning and
quality of life (Kawada, Kuratomi, & Kanai, 2011), while it appears to result in
high suicide rates (Frasure-Smith, Lesperance, & Talajic, 1993; OECD, 2015).

Given that anxiety and depression can profoundly affect individuals, the de-
sign and development of tools that can be utilized to effectively detect signs in
the early stages of such debilitating diseases is indispensable (WHO, 2001). Ac-
cording to Clark & Watson (1991), despite the fact that these two psychological
states are conceptually distinct, they have several characteristics in common and
demonstrate a high degree of overlap that makes it difficult to differentiate in
screening. To distinguish the two constructs, Clark & Watson proposed a tripar-
tite model of anxiety and depression. This model suggested that general distress
and negative affectivity are common to anxiety and depression, physiological
hyperarousal is associated with anxiety, and an absence of positive affect is
linked to depression. Negative affectivity that is shared by anxiety and depres-
sion can explain the high comorbidity between these two psychological states.
Some years later, in a research conducted by Lovibond & Lovibond (1993) with
the ultimate goal of creating a 2-scale questionnaire consisting of anxiety and
depression, a third factor (i.e. stress) emerged from their analysis describing ir-
ritability and agitation and leading to the development of the Depression Anxie-
ty Stress Scale (DASS).

The Depression Anxiety Stress Scale is a widely-used self-reported scale de-
veloped by Lovibond & Lovibond (1995a) to assess symptoms of depression, an-
xiety, and stress. The questionnaire cannot be viewed as a diagnostic measure-
ment but rather as a screening tool that enables researchers to gauge levels of all
three emotional states concurrently. Nevertheless, for a diagnosis to be made,
structured interview is necessary to detect cases of depression and anxiety based
on the Diagnostic and Statistical Manual of Mental Disorders (DSM).

The scale has been broadly investigated for its psychometric properties across
several settings and nations including Australia (Lovibond & Lovibond, 1995a),
England (Henry & Crawford, 2005), Canada (Clara, Cox, & Enns, 2001; Antony
et al., 1998), and the United States of America (Brown et al., 1997), and has been
translated and validated in more than 35 languages such as Spanish (Bados, So-
lanas, & Andres, 2005), Malay (Musa, Fradzil, & Zain, 2007; Ramli, Ariff, & Zai-
ni, 2007; Rusli et al., 2017; Ramli, Salmian, & Nurul, 2009; Nur Azma et al., 2014;
Edimansyah, Rusli, & Naing, 2007), Chinese (Chan et al., 2012), Portuguese
(Apostolo, Mendes, & Azeredo, 2006), Greek (Lyrakos et al., 2011), Dutch
(Nieuwenhuijsen et al., 2003), Italian (Severino & Haynes, 2010), Korean
(Deokhoon et al., 2018), Turkish (Akin & Cetin, 2007), and Albanian (Basha &
Kaya, 2016). Both English and non-English versions have high internal consis-
tency (a > .70).

The full-length DASS (DASS-42) in its initial format comprises 42 items and 3
subscales: the Depression subscale (DASS-D), the Anxiety subscale (DASS-A),
and the Stress subscale (DASS-S). The Depression subscale measures low

self-esteem, dysphoria, lack of interest, displeasure, sense of hopelessness, de-
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valuation of life, self-deprecation, low positive affect, lack of interest or involve-
ment, anhedonia, and inertia. The Anxiety subscale assesses autonomic arousal,
fearfulness, skeletal musculature affects, situational anxiety, and subjective expe-
rience of anxiety and panic. The Stress subscale measures lack of relaxation,
nervous arousal, agitation, ease of becoming upset, irritability, negative affect
and impatience.

Lovibond & Lovibond (1995a), in the original scale validation study reported
internal consistencies (coefficient alpha) equal to .91 for Depression, .84 for An-
xiety, and .90 for Stress and later .88 for Depression, .82 for Anxiety, .90 for
Stress, and .93 for the total scale (Lovibond & Lovibond, 1995b). Since then,
from a plethora of studies has been inferred that DASS-42 has an excellent in-
ternal consistency (Brown et al., 1997; Antony et al., 1998; Crawford & Henry,
2003; Henry & Crawford, 2005; Page, Hooke, & Morrison, 2007; Nieuwenhuijsen
et al., 2003; Daza et al., 2002). As far as the scale’s correlations with other meas-
ures of anxiety and depression is concerned, DASS-42 demonstrates a satisfac-
tory convergent and an acceptable divergent validity (Brown et al., 1997; Craw-
ford & Henry, 2003). In terms of discriminant validity, the three DASS-42 subs-
cales have been reported to differentiate between clinical and non-clinical sam-
ples. Exploratory factor analyses have supported the questionnaire’s three-factor
structure both in clinical and non-clinical samples; nevertheless, the degree of fit
in confirmatory factor analyses has not been proved to be adequate (Lovibond &
Lovibond, 1995b; Antony et al., 1998; Clara, Cox, & Enns, 2001).

The DASS-21 is a modified and shortened version of the instrument that as-
sesses the same domains and has the same structure as the original full version
but it requires half the time to complete, thus it is easily applicable and much
quicker to administer. The DASS-21 comprises seven representative items for
each subscale, selected from the original questionnaire. In the majority of stu-
dies, DASS-21 has demonstrated adequate psychometric properties in terms of
internal consistency and validity, suggesting that the scale can be used among
diverse groups. In the original study conducted on a non-clinical sample, inter-
nal consistency reliability coefficients (Cronbach’s alpha) for each subscale
were .81 for Depression, .73 for Anxiety, and .81 for Stress. The scale has been
widely used in an abundance of studies to assess the symptoms of psychological
distress among both clinical (e.g., Bottesi et al., 2015) and non-clinical (e.g.,
Henry & Crawford, 2005; Tonsing, 2014) samples and its internal consistency as
well as divergent and convergent validity have been shown to be culturally indif-
ferent given that almost all 21 items are culturally free (Ramli, Ariff, & Zaini,
2007); thus, the measure is suitable not only to be utilized in any clinical or
non-clinical setting but also it is feasible to adapt to any culture. In general, stu-
dies have demonstrated excellent internal consistency of the scales (Norton,
2007; Antony et al., 1998; Clara, Cox, & Enns, 2001; Henry & Crawford, 2005;
Gloster et al., 2008), large convergent and divergent validity (Henry & Crawford,
2005; Osman et al., 2012; Sinclair et al., 2012), as well as good construct validity
(Mahmoud et al., 2010).
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Moreover, DASS-9 is an empirically derived version based on DASS-21, pro-
posed by Yusoff (2013). It has three factors (Depression, Anxiety & Stress) with
3 items each. Depression includes items “I found it difficult to work up the initi-
ative to do things”, “I felt that I had nothing to look forward to”, and “I was un-
able to become enthusiastic about anything”. Anxiety comprises items “I expe-
rienced trembling (e.g., in the hands)”, “I was worried about situations in which
I might panic and make a fool of myself”, and “I felt I was close to panic”. Stress
comprises items “I tended to over-react to situations”, “I found myself getting
agitated”, and “I was intolerant of anything that kept me from getting on with
what I was doing”. According to Yusoff (2013) the shorter alternative of
DASS-21 is potentially a useful screening tool for University settings to identify
future students’ psychological health. In the original DASS-9, internal consis-
tency was reported to be .72 for the total scale and .52, .57, and .55 for depres-
sion, anxiety and stress subscales respectively.

The inter-correlation between depression, anxiety and stress subscales shows
that symptoms of psychological distress as measured by DASS-21 can be distin-
guished into three constructs and the three-factorial dimensionality of the
measure has been supported in a plethora of studies (Antony et al., 1998; Lovi-
bond & Lovibond, 1995b; Norton, 2007; Tonsing, 2014). Although the three
scales are inter-correlated, however their actual relationship is vague (Ramli,
Ariff, & Zaini, 2007; Lovibond & Lovibond, 1995a). Correlations between the
three DASS-21 dimensions have been shown to be medium to large (Antony et
al., 1998; Clara, Cox, & Enns, 2001; Sinclair et al., 2012).

This study aims to evaluate two different versions of the DASS questionnaire,
namely the DASS-21 (Lovibond & Lovibond, 1995a) and the DASS-9 (Yusoff,
2013). More specifically, the purpose of this study is to examine the psychome-
tric properties of both DASS-21 and DASS-9 in a non-clinical Greek population.
This study will focus on the following: 1) to evaluate construct validity and con-
firm it; 2) to evaluate measurement invariance across gender, internal consis-
tency reliability, Omega reliability, convergent validity with Average Extracted
Variance (AVE) and correlation analysis, to further establish convergent/discriminant

validity to other measures.

2. Method
2.1. Participants

The sample is part of a study about well-being and quality of life. A total of 2272
adults (63% females) with an average age of M = 35.54 years (5D 12.35) partici-
pated in the study. Half of the participants were single (51%), followed by mar-
ried (41%), and divorced (8%). The 59% of the sample did not have children.

Details about recruitment of participants follow in the “Procedure” section.

2.2. Materials

Demographics
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Socio-demographic information collected included gender, age, marital status,
whether respondent had children and work description.

Depression Anxiety Stress Scale, Short form (DASS-21)

DASS-21 is a short form of DASS-42, both proposed by Lovibond & Lovibond
(1995a). DASS-21 measures emotional distress in three 7-item dimensions: 1)
depression (e.g., “I couldn’t seem to experience any positive feeling at all”); 2)
anxiety (e.g., “I was aware of dryness of my mouth”), and 3) stress (e.g., “I found
it hard to wind down”). All 21 items are rated on a four-point Likert scale eva-
luating both intensity and frequency of emotional distress during the last week
(from 0 = did not apply to me at all to 3 = applied to me very much, or most of
the time). The higher the score the more intense/frequent the emotions of dis-
tress. Each factor has a discrete score varying from 0 to 21. Scores greater than
14, 10 and 17 suggest extremely severe Depression, Anxiety and Stress respec-
tively (Lovibond & Lovibond, 1995b). Internal consistency reliability was re-
ported a = .97 for adults of the general population (Henry & Crawford, 2005),
and for each factor alphas ranged between .81 and .97 (McDowell, 2006 cited in
Yusoff, 2013).

Depression Anxiety Stress Scale, 9 item version (DASS-9)

A second version of DASS-21 (Lovibond & Lovibond, 1995a) was also eva-
luated: DASS-9 (Yusoff, 2013) with 3 items per scale instead of 7. Specifically,
Depression contains items 5, 10, 16, Anxiety contains items 7, 9, 15, and Stress
contains items 6, 11, 14. This version has been empirically derived from Confir-
matory Factor Analysis (CFA) by Yusoff (2013). Cronbach’s alpha for the total
DASS-9 was reported by Yusoff (2013) equal to .72 whereas for Depression, An-
xiety and Stress factors, alphas were .52, .57, and .55 respectively.

World Health Organization Quality of Life-Brief scale( WHOQOL-BREF)

WHO Quality of Life-Brief scale (WHOQOL, 1998a, 1998b) is a self-report
assessment tool measuring aspects of perceived quality of life (QOL). It is the
short version of the WHOQOL-100 (c.f. Skevington, 1999). It contains 26 items
(e.g., “How would you rate your quality of life?”) reflecting all 24 facets of life
quality that WHOQOL-100 covers. Answers are rated by four different types of a
5-point Likert scale indicating either intensity, or capacity, or frequency, or
judgement (Skevington et al., 2004). Minimum possible rating in every Likert
scale is 1 (minimum perceived QOL), and maximum is 5 (maximum perceived
QOL). The instrument is divided in four domains—Physical health, Psychologi-
cal health, Social Relations, and Environment—with satisfactory Cronbach’s al-
pha, .82, .81, .68, and .80 respectively (Skevington, Lotfy, & O’Connell, 2004).
Raw scores are summed after reverse-scoring 3 items. In this study Cronbach’s
alpha was . 91.

Warwick-Edinburgh Mental Well-being Scale (WEMWBS)

The WEMWBS was developed by Warwick and Edinburgh Universities
(Tennant et al., 2007). It is a 14-item unidimensional, self-report scale of mental
well-being, tapping on positive aspects of subjective well-being and psychologi-

cal functioning (e.g., “I've been feeling good about myself”). All items are
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phrased positively and rated on a Likert scale from 1 (None of the time) to 5 (All
of the time), indicating frequency of perceived positive mental state. Responses
are summed, with a minimum scale score of 14 to a maximum of 70. WEMWBS
has been reported to have adequate internal consistency reliability in a student
and a general population sample, was a = .89 and .91 respectively (Tennant et
al., 2007). In this study Cronbach’s alpha was .91.

Brief Resilience Scale (BRS)

BRS (Smith, Dalen, Wiggins, Tooley, Christopher, & Bernard, 2008) is the
briefest measure of resilience available. It contains 6 items measuring the ability
to bounce back from stress and difficulties (e.g., “I usually come through diffi-
cult times with little trouble”). The items are rated on a 5-point Likert scale from
1 (Strongly Disagree) to 5 (Strongly Agree). Possible score ranges from 1 (min-
imum resilience) to 6 (maximum resilience). Three items are negatively worded
and are reversed scored. Smith et al. (2008) reported an adequate reliability, with
Cronbach’s alpha ranging from .80 to .91 in 4 different samples. In this study
Cronbach’s alpha was .80.

Flourishing Scale (FS)

The FS (Diener et al., 2009) consists of eight items describing general aspects
of positive human functioning in a single factor (e.g., “I am a good person and
live a good life”). Items are answered on a 1-7 Likert scale from strong disagree-
ment (1) to strong agreement (7). All items are positively phrased. Score ranges
from 8 (minimum flourishing) to 56 (maximum flourishing). Diener et al.
(2009) reported an internal consistency of .87 as measured by Cronbach’s alpha.
In this study Cronbach’s alpha was .81.

Scale of Positive and Negative Experience (SPANE)

This 12-item scale is a well-being measure by Diener et al. (2009) with 2 dis-
tinct factors: positive experiences (6 one-word items, e.g. “Pleasant” or “Happy”)
and negative experiences (6 one-word items, e.g., “Unpleasant” and “Sad”).
Items are scored on a Likert scale ranging from 1 (very rarely or never) to 5 (very
often or always). The positive score (SPANE-P) and the negative score
(SPANE-N) can range from 6 to 30. Their difference (Affect Balance or
SPANE-B) ranges from —24 to 24. Internal consistency reliability measured by
Cronbach’s alpha are .87, .81 and .89 for SPANE-P, SPANE-N and SPANE-B
respectively (Diener et al., 2009). In this study, Cronbach’s alpha for SPANE-P
and SPANE-N was .90 and .85 respectively.

Mental Health Continuum-Short Form (MHC-SF)

Mental Health Continuum-Short Form (Keyes et al., 2008) is a self-report
14-item questionnaire, measuring the three aspects of well-being proposed by
Keyes (2002): emotional (EWB), social (SWB) and psychological or PWB (e.g.,
“How often did you feel happy?”). Items are rated on a 6-point Likert scale, sug-
gesting the frequency of experiences (never, once or twice a month, about once a
week, two or three times a week, almost every day, every day) during the past

month. Internal consistency reliability for the total MHC-SF scale (Cronbach’s
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alpha) reported by Lamers et al. (2011) to be significant (.89). In this study,
Cronbach’s alpha was .90.

The Gratitude Questionnaire (GQ-6)

The GQ-6 (McCullough, Emmons, & Tsang, 2002) is a six-item self-report
questionnaire to evaluate the subjective proneness to gratitude experience in
everyday life (e.g., “I am grateful to a wide variety of people”). Respondents an-
swer each item on a 7-point Likert scale (from 1 = strongly disagree to 7 =
strongly agree). GQ-6 has a single factor structure. Scores range from 6 (less
grateful) to 42 (most grateful) after reversing items 3 and 6. The internal consis-
tency reliability of the scale reported to be a = .82 (McCullough, Emmons, &
Tsang, 2002). In this study Cronbach’s alpha was .68.

Meaning in Life Questionnaire (MLQ)

The MLQ (Steger et al., 2006) is a 10-item measure of presence and search for
meaning in life, with five items in each factor (Presence of Meaning/MLQ-P and
Search for Meaning/MLQ-S). An example item is “I have a good sense of what
makes my life meaningful”. Items are rated on a 7-point Likert scale (from “Ab-
solutely True® to “Absolutely Untrue’). Possible factor scores range from 5
(lowest presence of/search for meaning) to 35 (highest) after reversing item 9. In
this study Cronbach’s alpha was .78.

Satisfaction with Life Scale (SWLS)

The Satisfaction with Life Scale (Diener, Emmons, Larsen, & Grifin, 1985) is a
five-item measure of perceived life satisfaction (e.g., “The conditions of my life
are excellent”), rated on a 7-point Likert scale that ranges from 1 (Strongly Dis-
agree) to 7 (Strongly Agree). The higher the score the greater the perceived sa-
tisfaction. Possible scores vary from a minimum of 5 to a maximum of 35 (Pavot
& Diener, 1993). Internal consistency reliability (Cronbach’ s alpha) was re-
ported from .79 to .89 (Pavot & Diener, 1993). In this study Cronbach’s alpha
was .88.

Trait Hope Scale (HYS)

Trait Hope Scale (Snyder et al., 1991) is a 12-item, self-report assessment tool
of dispositional hope (e.g., “I can think of many ways to get out of a jam”). HS
has two distinct but related factors: Agency and Pathways (Bronk et al., 2009).
Answers are rated on an 8-point Likert scale, from 1 (Definitely False) to 8
(Definitely True) with a score range from a minimum of 8 to a maximum of 64.
Higher scores suggest more hopeful and resourceful individuals. Snyder et al.
(1991) reported that for the total scale, Cronbach’s alphas varied from .74 to .84.
In this study Cronbach’s alpha was .89.

2.3. Procedure

Data were collected with the assistance of psychology students who sent a link of
the test battery in electronic format (Google Forms®) to 15 adults of their social
environment. Specifically, about 150 students from 2 different psychology
courses volunteered to participate in the study in return to partial extra credit.
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All participants the students recruited participated by providing their e-mail to
ensure their case was unique. All the fields in the digital battery were required to
eliminate missing values. Participants were informed about the purpose of the
study and anonymity of participation. The process of data collection was the
following. First, students received a short course on the administration of psy-
chology questionnaires by the research team members. Then, a period of pi-
lot-testing the digital test battery followed to track any flaws in the digital pro-
cedure and to record the time required to complete the battery (approximately
15 minutes). Finally, after successful pilot testing, students were provided with a
link to the official study.

2.4. Research Design

The sample was split in three parts to study the construct validity of DASS-21
and DASS-9 of 3 different subsamples (see Table 1). Research was carried out on
two levels: 1) on three subsamples (EFA, CFA1 and CFA2) to evaluate construct
validity and crosscheck it; 2) on the full sample, to evaluate measurement inva-
riance across gender, internal consistency reliability, construct reliability, AVE
convergent validity, and relationship with other constructs. Specifically, in the
first subsample (EFA subsample), Exploratory Factor Analysis (EFA) and Bifac-
tor Exploratory Factor Analysis (EFA Bifactor) were carried out. Independent
Cluster Model Confirmatory Factor Analysis (ICM-CFA), Bifactor Confirmatory
Factor Analysis (Bifactor CFA) and Exploratory Structural Equation Modeling
(ESEM) were applied in the second subsample (CFA1 subsample), testing several
alternative solutions. In the third subsample (CFA2 subsample), the optimal
CFA model that emerged, was revalidated. Then, a multi-group CFA (MGCFA)
was carried out in the entire sample (N = 2271) to test for the measurement in-
variance across gender. Reliability analysis (a and w) followed in the entire sam-
ple. Finally, convergent validity (with AVE) and convergent/discriminant valid-
ity through correlation analysis were performed in the total sample using meas-

ures of emotionality, well-being, positivity and quality of life. All the above

Table 1. Overview of the analysis procedure adopted.

Analysis

Factor Structure
of DASS-21:

Factor Structure

Phase 1

Univariate &
Multivariate
Normality

Random Sample
splitting to implement

Phase 2 Phase 3 Phase 4 Phase 5 Phase 6
ICM-CFA L L
Standard EFA  Bifactor-CFA Cross-validation of Measurement Validity

optimal model of
Phase 3

Reliabilit
Bifactor-EFA ESEM eliability

(11 models tested)

Invariance

ICM-CFA Cross-validation of
Standard EFA  Bifactor-CFA . M ' Measurement Validity
optimal model of

of DASS-9: the “3-faced construct ~ Bifactor-EFA ~ ESEM Invariance Reliability
1 Phase 3
validation method (6 models tested)
4 les (Total, EFA EFA CFA1 SUB-SAMPLE CFA2 SUB-SAMPLE
L. samples (Total, , - -
Appl : B-SAMPLE Total 1
pplied in CFAL, CFA2) SUB-S (40%) (40%) otal Sample
(20%)
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procedures were carried out both for DASS-21 and DASS-9 (see Table 1). Data
were collected electronically on Google Forms® and were analyzed with SPSS,
Version 25, (IBM, 2017), Stata Version 14.2 (StataCorp, 2015) and MPlus Ver-
sion 7.0 (Muthen & Muthen, 2012).

3. Results
3.1. Missing Values Analysis and Data Management

The total sample comprised N = 2272 cases. Data had zero missing values in all
variables because all fields of the digital test-battery were required (see Proce-
dure section).

To validate the DASS-21 factor structure, the total sample (N = 2272) was
randomly split into three parts. Sample-splitting (Guadagnoli & Velicer, 1988;
MacCallum, Browne, & Sugawara, 1996) is considered a cross-validation method
of construct validity because the researcher replicates the optimal CFA model
established in sample X to sample Z (Byrne, 2010; Brown, 2015). The first 20% of
the total sample (Mg, = 452) was used for EFA, the second 40% (N, = 910)
for CFA, and the third 40% (Ngp4s, = 910) for a second CFA. The purpose of the
second CFA was to cross-validate the optimal model established in CFA1 sub-
sample in a different subsample with equal sample power. We have termed the
above analysis pattern “the 3-faced construct validation method’. This method
was implemented for the DASS-9 too. For DASS-21 the sample-to-variable ratio
(NIP) for the EFA subsample (N = 452), CFA1 subsample (N = 910) and CFA2
subsample (N = 910) was 21.52/1 and 43.33/1 respectively. Sample power for
DASS-9 was also adequate, N/Pgp, = 50.22, N/Ppa; = 101.11, N/Ppy, = 101.11. A
sample-to-variable ratio of 10:1 or greater (Osborne & Costello, 2004) or alter-
nately 500 - 1000 cases are generally regarded from adequate to excellent for
factor analysis (Comrey & Lee, 1992; Singh et al., 2016).

3.2. Univariate and Multivariate Normality

The data in all four samples (Total, EFA, CFA1 and CFA2) violated the normal-
ity assumption. Kolomogorov-Smirnov tests (Massey, 1951) on each of the
DASS-21 and DASS-9 items were statistically significant (p < .001), indicating a
univariate normality deviation. Multivariate normality was estimated by the fol-
lowing four tests: 1) Mardia’s multivariate kurtosis test (Mardia, 1970); 2) Mar-
dia’s multivariate skewness test (Mardia, 1970); 3) Henze-Zirkler’s consistent
test (Henze & Zirkler, 1990), and 4) Doornik-Hansen omnibus test (Doornik &
Hansen, 2008). The null hypothesis was rejected for all four tests (with all p val-
ues < .0001), suggesting a violation of multivariate normality of the DASS-21
and DASS-9 scores in all four samples (Total, EFA subsample, CFA1 subsample,
CFA2 subsample).

3.3. Exploratory Factor Analysis (EFA) in DASS-21 and DASS-9

EFA and later CFA were performed with MLR rescaling-based estimator (c.f.

DOI: 10.4236/psych.2018.95069

1103 Psychology


https://doi.org/10.4236/psych.2018.95069

T. A. Kyriazos et al.

MPlus 7.1, Muthen & Muthen, 2012). MLR can handle non-normal distributions
and, unlike other similar methods, is able to estimate standard errors and
chi-square test statistics (Wang & Wang, 2012). Additionally, MLR is appropri-
ate for medium samples (Bentler & Yuan, 1999; Muthen & Asparouhov, 2002),
here after sample-splitting. Taking into account the above properties, MLR was
used as an estimator. The factors were rotated with Geomin factor rotation in
the standard EFA model. In this study, the Exploratory Bifactor Analysis method
by Jennrich and Bentler (2011) was used to test an EFA Bifactor model both for
DASS-21 and DASS-9. EFA model fit was evaluated by the following criteria (Hu
& Bentler, 1999; Brown, 2015): RMSEA (< .06, 90% CI < .06), SRMR (< .08), CFI
(= .95), TLI (= .95), and the chi-square/df ratio less than 3 (Kline, 2016).

For both DASS-21 and DASS-9, two exploratory factor models were tested in
the EFA subsample (N = 472). First, a standard EFA was performed to evaluate
the fit of the original 3-factor (Depression, Anxiety and Stress; Lovibond & Lo-
vibond, 1995a) and to have a benchmark for the EFA Bifactor (Jennrich & Bent-
ler, 2011) model tested next. Especially for DASS-9, EFA was carried out to es-
tablish a factor structure because DASS-9 is an empirically derived measure
(with post hoc modifications by Yusoff, 2013). Second, a Bifactor EFA model
was tested. Reise et al. (2007) recommended the evaluation of a Bifactor model
as a generally good practice when establishing construct dimensionality (c.f.
Hammer & Toland, 2016). This Bifactor model had a General Distress factor and
three specific factors (Depression, Anxiety and Stress). This structure is based on
the Bifactor CFA model proposed by Henry & Crawford (2005). For DASS-21,
fit measures (see Table 2) stayed within the required limits, suggesting that both
solutions achieved good fit. CFI and TLI were far above the 0.95 and RMSE as

Table 2. EFA and bifactor EFA fit measures for DASS-21 and DASS-9.

Model

Chi-Square Chi-Square RMSEA  RMSEA

Value

df

Chi-square/df CFI TLI RMSEA CLLOW CI-HIGH SRMR

DASS-21
EFA1 Subsample (N = 472)

MODEL 1 (Lovibond & Lovibond,
1995b) 230.77
ORIGINAL 3 FACTOR

MODEL2 (Henry & Crawford, 2005)
3-FACTOR BI-FACTOR 205.64
(Quadripartite)

DASS-9
EFA1 Subsample (N = 472)

MODEL 1 (Lovibond & Lovibond,
1995b) 34.53
ORIGINAL 3 FACTOR

MODEL 2 (Henry & Crawford, 2005)
3-FFACTOR BI-FACTOR 2.93
(Quadripartite)

150

132

19

49

979

981

985

1.000

971

970

972

1.000

.035

.035

.043

.000

.025

.025

.018

.000

.043

.044

.065

.037

.023

.020

.022

.006

MLR estimator, Geomin & BiGeomon Rotation.
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low as .035. The DASS-21 Bifactor solution had a better Chi-square and a
slightly better SRMR. Both Chi-square/df ratios were also satisfactory (about
1.55), indicating optimal fit to the data (Kline, 2016).

Regarding the EFA models of the DASS-9: 1) In the standard EFA model all fit
indices achieved a very good fit. Chi-square was 34.53, Chi-square/df was 1.82,
RMSE, CFI, and TLI were also adequate and SRMR was more than acceptable. 2)
In the DASS-9 Bifactor EFA model all measures achieved a significant fit.
Chi-square was 2.93 and Chi-square/df was .49. CFI, TLI and RMSEA achieved
the maximum possible values (1.000, 1.000, 0) and SRMR was 0.006 (see Table 2
for details). In the next phase, we examined the DASS-21 and DASS-9 factor

structure with Confirmatory Factor Analysis.

3.4. Confirmatory Factor Analysis (CFA) in DASS-21 and DASS-9

CFA model fit was evaluated by the following criteria (Hu & Bentler, 1999;
Brown, 2015): RMSEA (< .06, 90% CI < .06), SRMR (< .08), CFI (= .95), TLI
(= .95), and the chi-square / df ratio less than 3 (Kline, 2016).

For DASS-21 the following models were tested (see Table 3). In MODELL, a
unidimensional Independent Cluster Model of CFA (ICM-CFA) with all 3 fac-
tors collapsed in a General Distress factor (Lovibond & Lovibond, 1995b) was
tested according to maximum parsimony assumption (Brown, 2015). In
MODEL 2, a two-factor ICM-CFA model tested by Lovibond and Lovibond
(1995b) with Depression in one factor and Anxiety plus Stress combined in a
second factor (also tested subsequently by Henry & Crawford, 2005, and others).
A variation of this model was also tested by adding error covariances (MODEL
3). In MODEL 4, we tested the original ICM-CFA model proposed by Lovibond
& Lovibond (1995b), with Depression, Anxiety and Stress in 3 factors. A varia-
tion of this model was also checked by adding error covariances (MODEL 5). In
MODEL 6 the dual factor ICM-CFA model proposed by Duffy et al. (2005) was
tested with a Generalized negativity factor (items 1, 3, 5, 6, 8 - 18, 20, 21) and a
Physiological Hyperarousal factor (items 2, 4, 7, 19). In MODEL 7 we tested an
alternative 3-factor model proposed by Dufty et al. (2005) with Anhedonia
(items 3, 10, 16, 21), Physiological hyper-arousal (items 2, 4, 7, 19) and Negative
Affect (items 1, 5, 6, 8, 9, 11, 12, 13, 14, 15, 17, 18, 20). MODEL 8 is the Quadri-
partite model proposed by Henry & Crawford (2005). This is essentially a
3-factor Bifactor Model with a general Distress factor and Depression, Anxiety
and Stress as specific factors (see B in Figure 1). MODEL 9 is the Tripartite
model (Tully et al., 2009; Willemsen et al., 2011), actually a 2-factor Bifactor
Model with all items loading on a General Negative Affect factor and Depression
and Anxiety as specific factors (see C in Figure 1). MODEL 10 is an ESEM
model (never tested before) with the original structure proposed by Lovibond &
Lovibond (1995b). MODEL 11 is variation of MODEL 10 with error covariances
added (see A in Figure 1). We did not test a higher order model (as initially
tested—but not verified—by Lovibond & Lovibond, 1995b) because for a 3
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first-order factor structure, like DASS-21, the second-order is just identified,
therefore judging model improvement over the first order solution is impossible
(Wang & Wang, 2012; Brown, 2015).

Table 3. CFA Fit Statistics for DASS-21 and DASS-9.

Ch;:ﬁl“:re Ch"i‘}“are Chi-square/df CFI TLI RMSEA ‘“VSEA RMSEA cp\m

Model ClLow CI High

DASS-21
CFA1Subsample (N = 910)

MODEL1
. 1051.25 189 5.56 876  .862 .071 .067 .07 .049
Sigel Factor ICM-CFA
MODEL 2 (Lovibond & Lovibond, 1995b)
812.20 188 4.32 910 .899 .060 .056 .065 .044
2-factor ICM-CFA (D, A +S)
MODEL 3
) 655.9 184 3.56 932 922 .053 .049 .058 .040
2-factor ICM-CFA (D, A + S) with covar.
MODEL 4 (Lovibond & Lovibond, 1995b)
607.57 186 3.27 .939 931 .050 .046 .054 .038
ORIGINAL 3-factor ICM-CFA (D, A, S)
MODEL 5 542.60 183 2.97 948 940 046 042 051 036
ORIGINAL 3-factorICM-CFA with cov. ’ ’ ’ ’ ’ ’ ’ ’

MODEL6 (Duffy et al., 2005)

927.73 188 4.93 .893 .881 .066 .062 .070 .046

2-factor ICM-CFA (G.N., P.H)

MODEL 7 (Duffy et al,, 2005) 783.33 186 4.21 914 903 059 055 064 043
3-factor ICM-CFA (ANH, P.H, N.A.) ’ ’ ’ ’ ’ ’ ’ ’
MODEL 8 (Henry & Crawford, 2005) 510.08 168 3.04 951 938  .047 043 052 .031
3-factor Bifactor CFA (Quadripartite) ’ ’ ’ ’ ’ ’ ’ ’

MODEL 9 (Tully et al., 2009)

] o 496.05 174 2.85 954 944 045 040 050 031
2-factor Bifactor (Tripartite)
MODEL 10
401.74 150 2.68 964 949 .043 .038 .048 .024
3-factor ESEM (D, A, S)
MODEL11 326.08 146 2.23 974 963 037 031 042 022
3-factor ESEM (D, A, S) with cov. ’ ’ ’ ’ ’ ’ ’ ’
DASS-9
CFA1 Subsample (N = 910)
MODEL 1 (DASS.-9; Yusof, 2013) 54.47 24 2.27 985 977 .037 024 051 .022
3-factor ICM-CFA (3items xD, A, S) ’ ’ ’ ’ ’ ’ ’ ’
MODEL 2 44.16 23 1.92 990 984 032 017 046 020
3-factor ICM-CFA with 9 Items and Cov. ’ ’ ’ ’ ’ ’ ’ ’
MODEL3 (DASS-12; Yusoff, 2013) 119.59 51 2.34 978 971  .038 030 047 .027
3-factor ICM-CFA (4 items xD, A, S) ’ ’ ’ ’ ’ ’ ’ ’
MODEL 4 (DASS-9 Quadripartite)
. . 30.67 18 1.70 994 988 .028 .008 .044 .016
3-factor Bifactor (GD + 3 items x D, A, S)
MODELS5 (DASS-9 ESEM)
A 27.29 12 2.27 992 977 .037 .019 .056 .013
3 factor ESEM (3 items xD, A, S)
MODEL6 (DASS-9 ESEM)
11.81 11 1.07 1.000 .999 .009 .000 .037 .010

3 factor ESEM (3 items x D, A, S) with cov.

MLR estimator was used in all models.
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Figure 1. Some alternative CFA models tested for DASS-21 represented as path diagrams: (a) The 3-factor ESEM model with
error covariates; (b) the 3-factor Bifactor and (c) the 2-factor Bifactor.

Specifically, the fit statistics (Table 3) for DASS-21 were the following.
MODEL 1 was a poor fit with all measures failing to reach the desired limits.
MODEL 2 had an unacceptable fit and its variation (MODEL 3) hardly attained
desired fit values. The original 3-factor Model (MODEL 4) showed adequate fit.
Its corresponding covariate model (MODEL 5) showed a very good fit, Chis-
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quare/df 2.97, RMSE = .046, CFI = .948 and TLI = .940 and SRMR = .036.
MODEL 6 and 7 had a poor fit. MODEL 8—the 3-factor Bifactor Model (Qua-
dripartite; Henry & Crawford, 2005; B, Figure 1) showed acceptable fit. The
2-factor Bifactor Model (Tripartite; Tully et al., 2009; Willemsen et al., 2011)
presented equally acceptable fit (see C Figure 1). The fit of the two ESEM mod-
els tested (MODEL 10 and 11) also presented adequate fit. The ESEM model
with error covariances (Model 11, see A Figure 1) had all fit measures in more
satisfactory levels (see Table 3 for all fit measures).

Finally, for DASS-21 the fit statistics of three models showed comparably op-
timal fit: 1) The original model (MODEL 5; Lovibond & Lovibond, 1995b) with
error covariances, 2) the 3-factor Bifactor model (MODEL 8; Henry & Crawford,
2005), see Figure 1 and 3) The 3-factor ESEM model with error covariances.
Next, for these three competing models (see Figure 1) we examined the factor
loadings and factor intercorrelations (see Table 4) to select the optimal model.

Likewise, For DASS-9 the following models were evaluated (see Table 3). In
MODELI, we tested an ICM-CFA model with 9 items, in 3 factors (Depression,
Anxiety and Stress) having 3 items each (proposed by Yusoff, 2013, based on the
original model by Lovibond & Lovibond, 1995b). A variation of this model
(MODEL 2) was also checked by adding error covariances. In MODEL 3, we
tested a 12-item, ICM-CFA model proposed by Yusoff (2013) with 3 four-item
factors. In MODEL 4 we tested the DASS-9 with the Quadripartite model (Hen-
ry & Crawford, 2005), i.e. a 3-factor Bifactor model. MODEL 5 is a 3-factor
ESEM model (never tested before) with the original structure proposed by Lo-
vibond & Lovibond (1995b) and MODEL 6 is variation of MODEL 5 with error
covariances added. All models tested for DASS-9 achieved adequate fit (see Ta-
ble 3). The 3-factor ESEM model showed a notably good fit.

3.5. Factor Loadings and Intercorrelations

Next, to decide on the optimal DASS-21 and DASS-9 model we compared the
factor loadings and factor intercorrelations of 1) 3-factor ICM-CFA with error
covariances; 2) the 3-factor Bifactor model and 3) the 3-factor ESEM model with
error covariates see Table 4.

For DASS-21 only the factor loadings of the original 3-factor ICM-CFA with
error covariances showed acceptable loadings from .554 (in Anxiety) to .784 (in
Stress). For the ESEM model with error covariances added, all loadings were
from negative to < .3. For the 3-factor Bifactor (Quadripartite) model loadings
were also unsatisfactory, though better than the ESEM model, from .157 to .821.
Besides, dimensionality only based on Bifactor models has been criticized as
doubtful because they always tend to show adequate fit (Joshanloo, Jose, &
Kielpikowski, 2017; Joshanloo & Jovanovic, 2016). Factor intercorrelations
(Table 4) were on average M = .83 for the original model (Lovibond & Lovi-
bond, 1995b) and M = .71 for the ESEM with error covariances. Despite that
ESEM by default allows cross-loadings while ICM CFA constrains them to zero
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Table 4. Comparison of Factor Loadings and Factor Intercorrelations for competing
optimal models for DASS-21 and DASS-9 for sub-sample 1.

Factor Intercorrela-
Range of Factor Loadings

Model tions

Depression Anxiety Stress DtoAAtoSDtoS$S

DASS-21
CFA1 Subsample (N = 910)

Original 3-factor ICM-CFA

. .650 -.780 .554 -.770 583 -.784 822 835 .842
with cov.
3-factor ESEM (D, A, S)
. —-.001 - .236 -.242 - .279 —-.169 - .130 732 688 .715
with cov.
3-factor Bifactor CFA
. . 197 - 466 .015 - .480 167 - .442
(Quadripartite)
DASS-9
CFA1Subsample (N = 910)
3-factor ICM-CFA withcov. .678 -.767 601 -.742 598 -.724 .851 .886 .839
3-factor ESEM (D, A, S)
i -.007 - .19 .001 -.303 .004 - .092 641 743 713
with cov.
3-factor Bifactor CFA 157 -.309 .079 - .821 .185 - .350

MLR estimator was used in all models.

(Asparouhov & Muthen, 2009; Marsh et al., 2009, 2010), thus inflating factor in-
tercorrelations (Joshanloo & Jovanovic, 2016), intercorrelations of the 3-factor
ESEM model were marginally lower than the 3-factor ICM-CFA model (the
original) with disappointing factor loadings (Table 4).

Therefore, for DASS-21, considering fit measures, loadings and factor correla-
tions, the original 3 factor model finally showed an overall optimal fit in the CFA
1 subsample (N = 910). The same pattern of loadings and intercorrelations was
repeated for DASS-9 (Table 4) with the original 3-factor structure having the
highest loadings, from .598 (Stress) to .767 (Depression), and unsatisfactory fac-
tor loadings for the ESEM with error covariances and for the Bifactor model too.
Factor intercorrelations for the DASS-9 were on average M = .85 for the original
3-factor model with covariances and M = .70 for the ESEM model with cova-
riances. Thus, also for DASS-9 taking into account fit measures, loadings and
factor correlations, the original 3-factor model with covariances presented an
overall optimal fit in the CFA 1 subsample (N = 910).

3.6. Cross-Validation of the DASS-21 and DASS-9 Factor Structure
in a Different Sample

After determining that the original 3-factor ICM-CFA model with error cova-
riates (see Figure 2), was the optimal model for DASS-21 and DASS-9, as de-
rived from the CFA1 subsample, a cross-validation of this model followed to

verify model fit in a second subsample (CFA2, N = 910) of equal power to
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Figure 2. Path diagrams of the optimal models for DASS-21 (Left) and for DASS-9 (right) derived from subsample 1 and
successfully cross-validated in the subsample 2, using 3-faced construct validation method.

subsample 1 (CFA1, N = 910). This is the final step of what we call the “3-faced
construct validation method”. As shown in Table 5, all fit statistics were accept-
able and for DASS-21 also very stable in comparison to fit measures of the CFA1
subsample. See Figure 2 for a path diagram of the optimal DASS-21 and DASS-9
models, deriving from the subsample CFA2. The factor loadings and intercorre-
lations of these cross-validated models were generally adequate and comparable
across the two subsamples for both DASS-21 and DASS-9 (also presented in
Figure 2). After this successful validation of the original 3-factor model for both
DASS versions, we used it as a baseline model to test measurement invariance of
DASS-21 and DASS-9 across gender.

3.7. Measurement Invariance for DASS-21 and DASS-9

For both DASS-21 and DASS-9, we examined measurement invariance across
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gender in the entire sample (N = 2272). The invariance criteria used were ACFI
< -.01, and ARMSEA < .015 (Chen, 2007). For DASS-21 gender invariance of
the 3-factor ICM CFA model was tested separately in each gender group, as a
baseline model (males, N = 832 versus females, N = 1440). This model had a
very good fit for males (Chi-square 477.35, Chi-square/df = 2.60, RMSEA = .044,
CFI = .954) and sufficiently good for females (Chi-square 916.40, Chi-square/df
=5.00, RMSEA = .053, CFI = .941). Then, this baseline model was tested in both
gender groups concurrently. This model (M1) showed acceptable fit (see Table
6), suggesting that configural invariance was supported. Then, factor loadings
were constrained to equality. As shown in Table 6, both ACFI and ARMSEA for
this constrained model (M2) indicated weak invariance. Then, all intercepts
were forced to be equal (M3), and both ACFI and ARMSEA showed strong inva-
riance. Finally, for the last test of measurement invariance (Wang & Wang,
2012), error variances were constrained to equality and ACFI and ARMSEA

suggested that strict measurement invariance is supported.

Table 5. Fit measures for DASS-21 and DASS-9 for the optimal model established in CFA1.

Chi-Square Chi-Square RMSEA RMSEA

Model Value i Chi-square/df CFI TLI RMSEA ClLow CIHigh SRMR
DASS-21
CFA2Subsample (N = 910)
ORIGINAL 3-factor ICM-CFA with cov. 577.30 183 3.15 944 936 .049 .044 .053 .037
DASS-9

CFA2 Subsample (N = 910)

3-factor ICM-CFA with cov.

i i 82.77 23 3.60 0.973 957 .053 .041 .066 .028
(3 items x D, A, S) with cov.

MLR estimator was used in all models.

Table 6. Fit measures of the nested models tested to validate measurement invariance.

Models Chi Square Df CFI RMSEA Model comparison ~ ACFI ARMSEA

DASS-21 (N=2272)
Measurement Invariance Across Gender

M1. Configural Invariance 1396.27 366 .945 .050
M2. Weak Invariance 1433.56 384 944 .049 M2-M1 -.001 -.001
M3. Strong Invariance 1524.97 405 941 .049 M3-M2 -.003 .000
M4. Strict Invariance 1658.08 430 935 .050 M4-M3 -.006 .001

DASS-9 (N=2272)
Measurement Invariance Across Gender

M1. Configural Invariance 154.50 46 .981 .046
M2. Weak Invariance 163.93 52 .980 .044 M2-M1 -.001 -.002
M3. Strong Invariance 236.33 63 969 .049 M3-M2 -.011 .005
M4. Strict Invariance 218.04 70 974 .043 M4-M3 .005 -.006

The 3-factor original model (by Lovibond & Lovibond, 1995b) was the baseline model. MLR estimator was used in all models.

DOI: 10.4236/psych.2018.95069 1111 Psychology


https://doi.org/10.4236/psych.2018.95069

T. A. Kyriazos et al.

For DASS-9, the procedure of measurement invariance across gender was
repeated. The baseline model emerging from CFA2—the 3-factor original mod-
el presented very good fit for males (Chi-square 38.14, Chi-square/df = 1.66,
RMSEA = .028, CFI = .992), and sufficient fit for females (Chi-square 4.94,
Chi-square/df = 4.94, RMSEA = .052, CFI = .975). Then, this model was tested
concurrently in both gender groups. The fit of this model (M1) supported con-
figural invariance (see Table 6). Then, factor loadings (MODEL 2), intercepts
(MODEL 3) and error variances (MODEL 4) were consecutively constrained to
equality. Model comparison indicated that all fit measures (ACFI and
ARMSEA) were satisfactory both for MODEL 2 to 1 (weak invariance), for
MODEL 3 to 2 (strong invariance) and finally for MODEL 4 to 3 (strict inva-

riance).

3.8. Reliability and Validity for DASS-21 and DASS-9

The reliability and validity of DASS-21 and DASS-9 were evaluated in the entire
sample (V= 2272) with the following measures; 1) Cronbach’s alpha (a; Cron-
bach, 1951) to calculate internal consistency reliability of the responses. For a,
values above .70 are considered acceptable, and above .80 adequate (Kline, 2000;
Nunnally & Berstein, 1995). 2) McDonald’s omega reliability coefficient (w;
McDonald, 1999). Omega was used to examine construct reliability (c.f. Hoque
et al,, 2017). Omega, can be calculated for the whole scale to correspond to va-
riance accounted by all factors or for each latent factor (Brunner et al., 2012).
Omega values greater than .70 are acceptable (Hair, Babin, & Anderson, 2010).
3) Average Variance Extracted (AVE; Fornell & Larcker, 1981). AVE is essen-
tially a measure of convergent validity. However, Malhotra & Dash (2011) sug-
gest that on the basis of w alone, the validity of the construct may appear ade-
quate, despite an error variance as high as 50%, thus AVE complements w how-
ever it is a more conservative measure. The threshold for AVE is .50 (Hair, Ba-
bin, & Anderson, 2010; Fornell & Larcker, 1981).

Overall internal reliability for the entire DASS-21 was substantial and for each
factor significant (M = .89). Overall alpha for DASS-9 was adequate and alphas
per factor were also adequate (M = .76); see Table 7. For the total DASS-21,
omega was equally substantial and for each factor it was on average A = .81, in-
dicating that the mean percentage of variance explained by each DASS-21 factor
score is 81%. For the total DASS-9, overall omega was also substantial (.91) and
for each DASS-9 factor it was on average, M = .76, meaning that the mean per-
centage of variance explained by each DASS-9 factor score is 76%. Regarding the
AVE for DASS-21, all values were acceptable, A/ = .53. For DASS-9 Mean AVE
was marginally sufficient, A= .50 (Table 7).

3.9. Correlation Analysis of DASS-21 & DASS-9

The relationship of DASS-21 & DASS-9 with other measures was examined in

the entire sample (V = 2272) to evaluate discriminant and convergent validity
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Table 7. Reliability and AVE convergent validity of DASS-21 and DASS-9.

N=2272 Cronbach’s Alpha (a) Ozll’iga %;i::fer?i:/nEc;
DASS-21
Depression .90 .83 .56
Anxiety .88 .84 .51
Stress .89 77 .53
Total DASS-21 95 93 .50
DASS-9
Depression .79 .80 .57
Anxiety 77 .76 .51
Stress .73 .73 48
Total DASS-9 .89 91 47

further. Dimensions evaluated include negative/positive emotionality (SPANE),
overall mental well-being (WEMWBS), more specific well-being aspects like
SWB, PWB and EWB from the MHC-SF, resilience to bounce back from stress
and setbacks (BRS), flourishing (FS), satisfaction with life (SWLS), dispositional
hope (HOPE-Agency and HOPE-Pathways) and finally presence of and search
for meaning in life (MLQ). We also examined the relationship of depression, an-
xiety and stress with gratitude (GQ-6), and with aspects of life quality like Phys-
ical health, Psychological health, Social Relations and Environment (WHOQOL-
BFEF).

Regarding Stress, it was moderately negatively correlated with SPANE Positive
Experiences (r = —.40 for DASS-21 and —.35 for DASS-9) and highly positively
correlated with SPANE Negative Experiences (r = .52 for DASS-21 and .45 for
DASS-9), all p < .01. The opposite was true for Affect Balance. Stress had nega-
tive, moderate to strong correlations with well-being measures, DASS-21 from r
= —.24 (MHC-SF Social well-being) to —.44 (WEMWBS), Mean r = -.33,
DASS-9 from r = —.22 (MHC-SF Social well-being) to r = -.38 (WEMWBS),
Mean r = —-.29, all p < .01. Stress showed equally moderate to strong negative
correlations with all other measures of positivity, DASS-21 from r = —-.21 (Gra-
titude) to r= —.40 (Brief Resilience Scale), followed by HOPE (r = —.28) with all
p < .01, Mean r = -.23. DASS-9 showed a similar pattern, Mean r= —-.19. MLQ
search was the only exception (all p < .01). Finally, Stress was moderately, nega-
tively and significantly correlated with all aspects of life quality (for DASS-21
Mean r= —.37, for DASS-9 Mean r= —.33), all pvalues < .01.

Anxiety correlations with SPANE ranged from moderately negative, for
DASS-21 r= -.32 (SPANE-P) to strongly positive, r= .45 (SPANE-N), all p val-
ues < .01 and for DASS-9 in the same direction but of lower magnitude (Table

8). The correlations of Anxiety with well-being dimensions were all negative
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Table 8. Correlation analysis of DASS-21 & DASS-9.

Spearman rho Correlations
N=2272 DASS-21 DASS-9
N A D S A D

Dispositional Measures

SPANE Positive —.40 -.32 -.53 -.35 -.31 -.49
SPANE Negative .52 45 .55 45 42 48
SPANE B (Affect Balance) -.52 -.43 —-.60 —-.45 -.41 -.54

Well-Being Measures

MHC-SF Social WB -.24 -.18 -.31 -.22 -.17 —-.28
MHC-SF Emotional WB -.34 -27 -.49 -.30 -.25 —-.45
MHC-SF Psychol. WB -.29 =27 —.44 -.26 -.26 -.41
MHC-SF (Entire Scale) -.33 -.27 —-.46 -.29 -.25 -.43
WEMWBS —.44 -.37 -.55 -.38 -.36 -.51
Flourishing Scale -.30 -.27 -.41 -.26 -.27 -.40
Satisfaction With Life -.38 -.30 -.49 -.33 -.28 —.44

Positivity Measures

Meaning in Life-Presence -.30 -.28 —.44 =27 =27 —.42
Mearning in Life-Search .10 11 .07 12 12 .06
Trait HOPE Agency =27 =25 -.41 -23 =25 -.38
Trait HOPE Pathways -.24 -21 -.33 -.20 -.23 -.33
Trait HOPE(Entire Scale) -.28 -.25 -41 -23 -.26 -39
Brief Resilience Scale —-.40 -.40 —-.45 -.34 -.41 -.42
Gratitude 6 Questionnaire -.21 -.20 -.32 -.19 -.17 -.30

Quality of Life Measures

WHOQOL Physical Health -.39 -.38 —.44 -.34 -.35 -.41
WHOQOL Psychol. health -39 -.33 -.53 -.34 -.31 —-.48
WHOQOL Social Relations -.34 -.29 —.420 -.31 -.27 -.38

WHOQOL Environment -.35 -.30 -.37 -.31 -.28 -.33

DASS-21 with DASS-9

DASS-9 Stress 92 .65 .70 - - -
DASS-9 Anxiety 71 .90 .67 - - -
DASS-9 Depression .69 .65 93 - - -

All p values were < .01. Correlations for the total DASS-21 and DASS-9 were not included since
DASS offers 3 distinct scores for the 3 measured constructs (Depression, Anxiety and Stress). Bold
indicates correlations of equivalent factors of DASS-221 and DASS-9.
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and significant (ps < .01), ranging for DASS-21 from r = —.18 (MHC-SF Social
WB) to r=-.37 (WEMWABS), repeating the pattern emerged for Stress, Mean r
= —.28 and for DASS-9 the identical pattern from —17 to —36, Mean r = —.26.
Regarding the other positivity measures, For DASS-21, Anxiety also presented a
similar correlation scheme to Stress, with significant moderate negative correla-
tions to all dimensions (M = —.21), except MLQ Search for Meaning. Anxiety,
like Stress also had an almost strong, negative correlation of r = —.40 with resi-
lience, followed by MLQ-Presence (r= —.28) and HOPE (r= -.25). For DASS-9
a similar pattern emerged with resilience (r = —.41), then MLQ-Presence (r =
—.27) and then HOPE (r = —.26). Anxiety was also moderately, negatively and
significantly correlated (all p values <0.01) with all aspects of life quality
(DASS-21, Mean r= -.33, DASS-9, Mean r= —.30).

Depression was strongly negatively correlated to SPANE Positive Experiences
and to Affect Balance. The opposite was true for SPANE Negative Experiences
both for DASS-21 and DASS-9. Depression had strong negative and significant
correlations with all Well-Being dimensions, for DASS-21 Mean r = —.45, and
for DASS-9 Mean r = —.42 (p values < .01). Social WB had again in the lowest
correlation to Depression and WEMWRBS the highest for both DASS versions.
Regarding the other positivity constructs, for Depression all correlations were
significant (p <.01), moderate to strong and negative (for DASS-21 M= —.33 and
for DASS-9 M = -.31), except MLQ Search for Meaning. Like Anxiety and
Stress, Depression had the strongest negative correlation (r = —.45) with resi-
lience, Presence of life meaning and Hope and the weakest with Gratitude. The
same pattern was observed for both DASS versions. Depression had also a mod-
erate to strong, negatively correlations (p values < .01) with all aspects of life
quality DASS-21 (Mean r= —.44 and DASS-9, Mean r = —.40). The results of the
correlation analysis for DASS-21 are presented in Table 8.

3.10. Correlations of DASS-21 with DASS-9

The correlations of the DASS-21 factors with the DASS-9 factors were examined
in the entire sample (see Table 8). DASS-21 Stress was highly positively corre-
lated with DASS-9 Stress (r= .92, p < .01). Similarly, Anxiety and Depression of
DASS-21 showed a remarkably strong, positive and significant correlation with
their equivalent DASS-9 factors (r = .90 and r = .93 respectively), all p values
< .01 (see Table 8 for details).

3.11. Descriptive Statistics of the Scores for DASS-21 & DASS-9

For each DASS-21 subscale the percentage of participants that fall in each cate-
gory denoting the severity of symptoms (normal, mild, moderate, severe and ex-
tremely severe) is listed below. The percentage of participants categorized as
“normal” for Depression, Anxiety and Stress were 58.71%, 60.61% and 57.61%,
respectively (see Table 9 for details).

Regarding DASS-9, the means and ranges for Stress, Anxiety and Depression
factors are presented in Table 10 for the total sample (N = 2272). Means cannot
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Table 9. Summary statistics for DASS-21 in the total sample.

Percentage in each DASS-21 category

N=2272 Depression Anxiety Stress
Range* % Range* % Range* %
Normal 0-4 58.71% 0-3 60.61% 0-7 57.61%
Mild 5-6 11.88% 4-5 12.46% 8-9 13.20%
Moderate 7-10 15.76% 6-7 9.02% 10-12 13.07%
Severe 11-13 6.87% 8-9 5.68% 13-16 10.65%
Extremely Severe 14+ 6.78% 10+ 12.24% 17+ 5.46%

*Range defined according to Lovibond and Lovibond’s (1995a) cut-offs for each DASS category.

Table 10. Summary statistics and raw scores of DASS-9 converted to percentiles.

Sample Mean Range Percentile
N=2272 5 10 25 50 75 90 95
Stress 319 0-9 00 .00 100 300 500 600 7.00
Anxiety 175 0-9 00 .00 .00 100 300 500 6.00
Depression ~ 2.09  0-9 00 .00 .00 100 300 500 6.00

be used to estimate individual scores, given the non-normality of the data.
Therefore, Table 10 was included for conversion of DASS-9 scores on Stress,
Anxiety and Depression to percentiles. The 50% of the respondents in DASS-9
Stress, Anxiety and Depression score < 3, < 1 and < 1 respectively (see Table
10).

4. Discussion

This study sought to examine the dimensionality of two different versions of the
DASS questionnaire, namely the DASS-21 and the DASS-9. The factor structure,
measurement invariance across gender, internal consistency reliability, construct
reliability and convergent/discriminant validity were studied for the two ver-
sions. All analyses were executed twice, first for DASS-21 and then for DASS-9.
Methods used in examining the factor structure of the two DASS versions in-
cluded EFA, EFA Bifactor, CFA Bifactor ICM-CFA and ESEM. After sample
splitting, three different subsamples were created to ensure the validity of the
findings implementing a cross-validation process we termed the “3-faced con-
struct validation method”.

Dimensionality was first examined with EFA in a 20% subsample with stan-
dard EFA and Bifactor EFA. As a rule, when examining the dimensionality of
psychological constructs, relying on an EFA measurement model is usually a
prerequisite (Howard, Gagne, Morin, Wang, & Forest, 2016). EFA results sug-
gested that all DASS-21 and DASS-9 EFA models tested achieved a good fit. In
the next phase, we examined the DASS-21 and DASS-9 factor structure with
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CFA in the second 40% of the sample. We tested 11 alternative models for
DASS-21 and 6 for DASS-9. Among the DASS-9 alternative models tested, we
included a 12-item version of DASS-21 (proposed by Yusoff, 2013).

Among the alternative CFA structures tested for DASS-21, three models
showed comparably good fit: 1) The original model (Lovibond & Lovibond,
1995b) with error covariances (items 4 - 9, 15 - 20), 2) The 3-factor Bifactor
model (Quadripartite; Henry & Crawford, 2005), and 3) The 3-factor ESEM
model with error covariances in item 9 - 15. After a closer look to the factor
loadings and factor intercorrelations of these three competing models we ex-
clude the 3-factor Bifactor model (or Quadripartite; Henry & Crawford, 2005)
and the ESEM model (Figure 1) because their factor loadings were unsatisfacto-
ry.

DASS-9 results presented a similar overarching scheme, with adequate fit
measures for the 3 factor ICM CFA model (proposed by Yusoff, 2013) with co-
variances but disappointing factor loadings for the 3-factor Bifactor and the
3-factor ESEM model with covariances. Thus, all above considered, the original
3-factor ICM CFA structure (Lovibond & Lovibond, 1995b) presented the op-
timal fit for both DASS-21 and DASS-9. The 12 item DASS showed acceptable fit
statistics, but we focused on DASS-9 because it is more parsimonious, being
briefer.

Subsequently, we cross-validated the two optimal models (one for each DASS
version) that emerged from the first CFA by performing a second CFA in a dif-
ferent subsample of equal power (40%). This is the last step of the “3-faced construct
validation method”. Considering the cross-validation findings (fit measures, factor
loadings and factor intercorrelations), the original 3-factor ICM CFA solution
proposed by Lovibond & Lovibond (1995b) showed the best overall fit for both
DASS-21 (with error covariances in items 4 with 9 and 15 with 20; Figure 2) and
for DASS-9 (with an error covariance in items 7 with 15; Figure 2). This finding
confirms previous research providing support for the 3-factor structure of the
DASS-21 (Antony, Bieling, Cox, Enns, & Swinson, 1998; Brown, Chorpita, Ko-
rotitsch, & Barlow, 1997; Clara, Cox, & Enns, 2001; Henry & Crawford, 2005;
Sinclair et al., 2012; Oei et al., 2013; Camacho et al., 2016). The same is true for
DASS-9. Brown et al. (1997) and Henry and Crawford (2005) alternatively pro-
posed that the three factors of negative emotionality measured by the DASS cor-
respond to the Tripartite model by Clark & Watson (1991). Specifically, DASS
Depression parallels to anhedonia of the tripartite model, Anxiety to Physiolog-
ical Hyperarousal and Stress to Negative Affect (c.f. Willemsen et al., 2011;
Yildirim et al., 2018). This alternative model (Duffy et al., 2005) was tested but
was not verified in our data.

The second best fit for both DASS-21 and DASS-9 was achieved by the
3-factor Bifactor model, actually confirming the Quadripartite model, proposed
by Henry & Crawford (2005) and by others (Le et al., 2017; Tran et al., 2013;
Gomez et al., 2014; Shaw et al., 2016; Randall et al., 2017). A 2-factor variation
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was also proposed by Tully et al. (2009), and further supported by Osman et al.
(2012), and Willemsen et al. (2011). However, dimensionality of a construct
based only on Bifactor analysis (Schmid & Leiman, 1957; c.f. Reise, 2012) is often
questionable in empirical research (Joshanloo & Lamers, 2016). This rationale
seems to be confirmed in our case since fit for both the Bifactor models and the
ESEM models were good but loadings were unacceptable. Moreover, despite that
ICM-CFA models with cross-loadings constrained to zero typically result in in-
flated CFA factor correlations (Asparouhov & Muthen, 2009; Marsh et al., 2009,
2010), both the ESEM and the Bifactor model for the two DASS versions had
marginally lower factor intercorrelations in comparison to the 3-factor original
ICM-CFA model (our optimal model). The intercorrelations of the optimal
3-factor model (with covariances) were strong but within acceptable limits (<.85;
Brown, 2015). They were also marginally above the 0.5 - 0.7 range reported in
literature for analogous models (Shawn et al., 2016).

The pattern of optimal models that emerged for both DASS-21 and DASS-9 is
analogous. Additionally, in confirmation to the good fit of DASS-9, empirical
research proposed shorter alternatives for DASS-21 either explicitly (Yusoff,
2013) or by suggesting revision of 12 items (Osman et al., 2012). Additionally,
the unidimensional or dual-factor structures with collapsed factors showed in-
adequate fit, in consistency with research by others (Szabo, 2010; Osman et al.,
2012; Tully et al., 2009; Daza et al., 2002). The good fit of the original model
suggests that DASS-21 and DASS-9 tap a multidimensional construct, best
measured by discrete Depression, Anxiety, and Stress factors (Randall et al.,
2017).

Both DASS-21 and DASS-9 were gender invariant. Factor loadings, item in-
tercepts, as well as error variances, found to be invariant across gender, suggest-
ing that strict measurement invariance can be supported. This means we can
safely use DASS in both genders, without worrying about response bias, a signif-
icant issue in depression research (c.f. Brown, 2015).

Reliability was more than adequate for total DASS-21, suggesting that the 21
items are answered consistently. The three factors of DASS-21 presented equally
high internal consistency, equally high or higher than the original DASS-21 (Lo-
vibond & Lovibond, 1995a, 1995b), or other versions proposed in empirical lite-
rature (e.g. Antony et al., 1998; Willemsen et al., 2011; Sinclair et al., 2012; Os-
man, et al., 2012; Fox et al., 2017). DASS-9 showed also more than adequate in-
ternal reliability—both overall and for each factor—despite the lower number of
items per factor, showing that the 9 items possess internal consistency, higher in
comparison to Cronbach’s alpha reported by Yusoff (2013). Omega reliability
was equally substantial for both versions and for DASS-21 comparable to other
research findings with that suggested the original model as optimal (Camacho et
al., 2016). Convergent validity measured by Average Variance Extracted was also
adequate.

To further examine the convergent and discriminant validity of DASS-21 and
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DASS-9, the following four groups of psychological constructs were evaluated: 1)
Emotionality (SPANE; Diener et al., 2009), 2) Well-being, 3) Other positive
psychology measures that empirically are negatively associated with mental dis-
tress (resiliency and hope) and 4) Quality of life (Tennant et al., 2007). Specifi-
cally, we tested 19 dimensions in 10 different questionnaires. A consistent pat-
tern of relations emerged. Depression showed the strongest relations with all
other constructs measured, followed by Anxiety and then by Stress. In the
Well-Being correlations group, among the 7 different dimensions included, So-
cial relationships (MHC-SF; Keyes, 2002) was at the lowest end of the range and
WEMWSBS (Tennant et al., 2007) at the highest, for all 3 DASS factors. Regard-
ing the correlations in positivity constructs group, Depression had strong nega-
tive correlation with them, while Anxiety and Stress had negative correlations of
moderate to strong magnitude. Gratitude (GQ6; McCullough et al., 2002) was
consistently at the lowest end of the range and resilience consistently at the
highest, followed by either Hope, Hope Agency (Snyder et al., 1991) or Presence
of life meaning (MLQ; Steger, 2006). Stress and Anxiety were moderately, nega-
tively correlated with Quality of life (WHOQOL-BREF; by WHO, 2004), while
Depression had a moderate to strong negative correlation with life quality. In
sum, Depression, showed an equivalent correlational pattern to Stress and An-
xiety, with wider and stronger correlations. The prominently high negative cor-
relations of resilience to mental distress that DASS quantifies, have been studied
extensively in the empirical literature (Fredrickson, Tugade, Waugh, & Larkin,
2003; Connor, & Davidson, 2003; Smith et al., 2008; Fredrickson et al., 2008) and
they were verified by the present research. The same is true for the construct of
Hope (Snyder, 1994, 2002), having the second highest negative relationship with
mental distress after resilience. Crucially, this pattern was repeated for all three
of the DASS-21 and DASS-9 factors. Finally, probably the most noteworthy
finding that emerged from the correlation analysis is the notably high relation of
the DASS-21 factors with their equivalent DASS-9 factor. Finally, DASS-21
findings on convergent and discriminant validity are generally in line with other
research findings (Antony, Bieling, Cox, Enns, & Swinson, 1998; Brown, Chor-
pita, Korotitsch, & Barlow, 1997; Clara, Cox, & Enns, 2001; Henry & Crawford,
2005).

5. Conclusions

In this study, after an evaluation of a total of 17 alternative models for DAS-21
and DASS-9, we have addressed the issue of construct validity and strict mea-
surement invariance for both versions of the instrument. We concluded that
both DASS-21 and DASS-9 confirmed the original 3-factor model proposed by
Lovibond & Lovibond (1995b). Additionally, DASS-21 and DASS-9 are mea-
surement invariant across gender. DASS-21 has been a time-proven valuable in-
strument with sound psychometric properties. Our findings confirmed its merit,

suggesting at the same time that DASS-9 has equally sound psychometric prop-
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erties, in comparison to DASS-21. Moreover, DASS-9 is more parsimonious be-
ing shorter, thus valuable when fast screening is required (Yusoft, 2013).
Nevertheless, this study has certain limitations that should be taken into ac-
count when interpreting the results. First, psychology students participated in
data collection. The effects of this method are unknown. Second, DASS-9 find-
ings are promising but additional validation is required to different samples and
cultural settings. All above limitations considered, the present study contributed
to the research of depression, anxiety and stress in Greece by 1) validating the
3-factor structure of DASS; 2) providing evidence that DASS-21 and DASS-9
have sound psychometric properties and 3) they both are measurement invariant

across gender.

References

Akin, A., & Cetin, B. (2007). The Depression Anxiety and Stress Scale (DASS): The Study
of Validity and Reliability. Educational Sciences: Theory and Practice, 7, 260-268.

Antony, M. M., Bieling, P. J., Cox, B. J., Enns, M. W., & Swinson, R. P. (1998). Psycho-
metric Properties of the 42-Item and 21-Item Versions of the Depression Anxiety and

Stress Scales in Clinical Groups and Community Sample. Psychological Assessment,
10, 176-181. https://doi.org/10.1037/1040-3590.10.2.176

Apostolo, J. L. A., Mendes, A. C., & Azeredo, Z. A. (2006). Adaptation to Portuguese of
the Depression, Anxiety and Stress Scales (DASS). Revista Latino-Americana de Em-
fermagen, 14, 863-871.
https://doi.org/10.1590/S0104-11692006000600006

Asparouhov, T., & Muthen, B. (2009). Exploratory Structural Equation Modeling. Struc-
tural Equation Modeling, 16, 397-438.
https://doi.org/10.1080/10705510903008204

Bados, A., Solanas, A., & Andres, R. (2005) Psychometric Properties of the Spanish Ver-
sion of Depression, Anxiety and Stress Scales (DASS). Psicothema, 17, 679-683.

Basha, E., & Kaya, M. (2016). Depression, Anxiety and Stress Scale (DASS): The Study of
Validity and Reliability. Universal Journal of Educational Research, 4, 2701-2705.
https://doi.org/10.13189/ujer.2016.041202

Bentler, P. M., & Yuan, K. H. (1999). Structural Equation Modeling with Small Samples:
Test of Global Self-Esteem. Journal of Personality and Social Psychology, 89, 623-642.

Brown, T. A. (2015). Confirmatory Factor Analysis for Applied Research (2nd ed.). NY:
Guilford Publications.

Brown, T. A., Chorpita, B. F., Korotitsch, W., & Barlow, D.H. (1997). Psychometric
Properties of the Depression Anxiety Stress Scales (DASS) in Clinical Samples. Beha-
viour Research and Therapy, 35,79-89.
https://doi.org/10.1016/S0005-7967(96)00068-X

Byrne, B. M. (2010). Structural Equation Modeling with AMOS: Basic Concepts, Applica-
tions, and Programming (2nd ed.). NY: Routledge.

Camacho, I., Cordero, E. D., & Perkins, T. (2016). Psychometric Properties of the
DASS-21 among Latina/o College Students by the US-Mexico Border. Journal of Im-
migrant Minority Health, 1017-1023.
https://doi.org/10.1007/s10903-016-0415-1

Chan, R. C,, Xu, T., Huang, J., Wang, Y., Zhao, Q., Shum, D. H. et al. (2012). Extending

DOI: 10.4236/psych.2018.95069

1120 Psychology


https://doi.org/10.4236/psych.2018.95069
https://doi.org/10.1037/1040-3590.10.2.176
https://doi.org/10.1590/S0104-11692006000600006
https://doi.org/10.1080/10705510903008204
https://doi.org/10.13189/ujer.2016.041202
https://doi.org/10.1016/S0005-7967(96)00068-X
https://doi.org/10.1007/s10903-016-0415-1

T. A. Kyriazos et al.

the Utility of the Depression Anxiety Stress Scale by Examining Its Psychometric
Properties in Chinese Settings. Psychiatry Research, 200, 879-883.
https://doi.org/10.1016/j.psychres.2012.06.041

Chen, F. F. (2007). Sensitivity of Goodness of fit Indexes to Lack of Measurement Inva-
riance. Structural Equation Modeling, 14, 464-504.
https://doi.org/10.1080/10705510701301834

Clara, I. P., Cox, B. J., & Enns, M. W. (2001). Confirmatory Factor Analysis of the De-
pression-Anxiety-Stress Scales in Depressed and Anxious Patients. Journal of Psycho-
pathology and Behavioral Assessment, 23, 61-67.
https://doi.org/10.1023/A:1011095624717

Clark, L. A., & Watson, D. (1991). Tripartite Model of Anxiety and Depression: Psycho-
metric Evidence and Taxonomic Implications. Journal of Abnormal Psychology, 100,
316-336. https://doi.org/10.1037/0021-843X.100.3.316

Comrey, A. L., & Lee, H. B. (1992). A First Course in Factor Analysis (2nd ed.). Hillsdale,
NJ: Erlbaum.

Connor, K. M., & Davidson, J. R. (2003). Development of a New Resilience Scale: The
Connor-Davidson Resilience Scale (CD-RISC). Depression and Anxiety, 18, 76-82.
https://doi.org/10.1002/da.10113

Crawford, J. R., & Henry, J. D. (2003). The Depression Anxiety Stress Scales (DASS):
Normative Data and Latent Structure in a Large Nonclinical Sample. British Journal of
Clinical Psychology, 42, 111-131.
https://doi.org/10.1348/014466503321903544

Cronbach, L. J. (1951). Coefficient Alpha and the Internal Structure of Tests. Psychome-
trika, 16,297-334. https://doi.org/10.1007/BF02310555

Daza, P., Novy, D. M., Stanley, M. A., & Averill, P. (2002). The Depression Anxiety and
Stress Scales-21: Spanish Translation and Validation with a Hispanic Sample. Journal
of Psychopathology and Behavioral Assessment, 24, 195-205.
https://doi.org/10.1023/A:1016014818163

Deokhoon, J., Venerina, J., Jun-Mo, K., & Shaun, O. L. (2018). Cross-Cultural Adaptation
and Validation of the Depression, Anxiety and Stress Scale-21 (DASS-21) in the Ko-
rean Working Population. Work, 59, 93-102.
https://doi.org/10.3233/WOR-172661

Diener, E., Emmons, R. A., Larsen, R. J., & Griffin, S. (1985). The Satisfaction with Life
Scale. Journal of Personality Assessment, 49, 71-75.
https://doi.org/10.1207/s15327752jpa4901_13

Diener, E., Wirtz, D., Tov, W., Kim-Prieto, C., Choi, D. W., Oishi, S. et al. (2009). New
Well-Being Measures: Short Scales to Assess Flourishing and Positive and Negative
Feelings. Social Indicators Research, 97, 143-156.
https://doi.org/10.1007/s11205-009-9493-y

Doornik, J. A., & Hansen, H. (2008). An Omnibus Test for Univariate and Multivariate
Normality. Oxford Bulletin of Economics and Statistics, 70, 927-939.
https://doi.org/10.1111/j.1468-0084.2008.00537.x

Duffy, C. J., Cunningham, E. G., & Moore, S. M. (2005). Brief Report: The Factor Struc-
ture of Mood States in an Early Adolescent Sample. Journal of Adolescence, 28,
677-680. https://doi.org/10.1016/j.adolescence.2005.08.013

Edimansyah, B. A,, Rusli, B. N., & Naing, L. (2007). Reliability and Construct Validity of
the Malay Version of the Depression Anxiety Stress Scales (DASS) in Automotive As-
sembly Workers in Malaysia. Malaysian Journal of Public Health Medicine, 7, 25-30.

DOI: 10.4236/psych.2018.95069

1121 Psychology


https://doi.org/10.4236/psych.2018.95069
https://doi.org/10.1016/j.psychres.2012.06.041
https://doi.org/10.1080/10705510701301834
https://doi.org/10.1023/A:1011095624717
https://doi.org/10.1037/0021-843X.100.3.316
https://doi.org/10.1002/da.10113
https://doi.org/10.1348/014466503321903544
https://doi.org/10.1007/BF02310555
https://doi.org/10.1023/A:1016014818163
https://doi.org/10.3233/WOR-172661
https://doi.org/10.1207/s15327752jpa4901_13
https://doi.org/10.1007/s11205-009-9493-y
https://doi.org/10.1111/j.1468-0084.2008.00537.x
https://doi.org/10.1016/j.adolescence.2005.08.013

T. A. Kyriazos et al.

Fornell, C., & Larcker, D. F. (1981). Structural Equation Models with Unobservable Va-
riables and Measurement Error: Algebra and Statistics. Journal of Marketing Research,
382-388. https://doi.org/10.2307/3150980

Fox, R. S., Lillis, T. A., Gerhart, J., Hoerger, M., & Duberstein, P. (2017). Multiple Group
Confirmatory Factor Analysis of the DASS-21 Depression and Anxiety Scales: How Do

They Perform in a Cancer Sample? Psychological Reports, 1-18.

Frasure-Smith, N., Lesperance, F., & Talajic, M. (1993). Depression Following Myocardial
Infarction. Impact on 6-Month Survival. JAMA, 270, 1819-1825.
https://doi.org/10.1001/jama.1993.03510150053029

Fredrickson, B. L., Cohn, M. A, Coffey, K., Pek, J., & Finkel, S. M. (2008). Open Hearts
Build Lives: Positive Emotions, Induced through Meditation, Build Consequential
Personal Resources. Journal of Personality and Social Psychology, 95, 1045-1062.
https://doi.org/10.1037/20013262

Fredrickson, B. L., Tugade, M., Waugh, C. E., & Larkin, G. R. (2003). What Good Are
Positive Emotions in Crises? A Prospective Study of Resilience and Emotions Follow-
ing the Terrorist Attacks on the United States on September 11th, 2001. Journal of
Personality and Social Psychology, 84, 365-376.
https://doi.org/10.1037/0022-3514.84.2.365

Gloster, A. T., Rhoades, H. M., Novy, D., Klotsche, J., Senior, A., Kunik, M. et al. (2008).
Psychometric Properties of the Depression Anxiety and Stress Scale-21 in Older Pri-
mary Care Patients. Journal of Affective Disorders, 110, 248-259.
https://doi.org/10.1016/j.jad.2008.01.023

Gomez, R., Summers, M., Summers, A., Wolf, A., & Summers, J. (2014). Depression An-
xiety Stress Scales-21: Measurement and Structural Invariance across Ratings of Men
and Women. Assessment, 21, 418-426.
https://doi.org/10.1177/1073191113514106

Guadagnoli, E., & Velicer, W. F. (1988). Relation to Sample Size to the Stability of Com-
ponent Patterns. Psychological Bulletin, 103, 265.
https://doi.org/10.1037/0033-2909.103.2.265

Hair, J., Black, W., Babin, B., & Anderson, R. (2010). Multivariate Data Analysis (7th ed.).
Upper New Jersey: Prentice-Hall, Inc.

Hammer, J. H., & Toland, M. D. (2016). Bifactor Analysis in Mplus. [Video File].
http://sites.education.uky.edu/apslab/upcoming-events/

Henry, J. D., & Crawford, J. R. (2005). The Short-Form Version of the Depression Anxie-
ty Stress Scales (DASS-21): Construct Validity and Normative Data in a Large
Non-Clinical Sample. British Journal of Clinical Psychology, 44, 227-239.
https://doi.org/10.1348/014466505X29657

Henze, N., & Zirkler, B. (1990). A Class of Invariant Consistent Tests for Multivariate
Normality. Communications in Statistics, Theory and Methods, 19, 3595-3617.
https://doi.org/10.1080/03610929008830400

Hoque, A. S., Awang, Z., Jusoff, K., Salleh, F., & Muda, H. (2017). Social Business Effi-
ciency: Instrument Development and Validation Procedure Using Structural Equation

Modeling. International Business Management, 11,222-231.
Howard, J., Gagné, M., Morin, A. J. S., Wang, Z. N., & Forest, J. (2016). Using Bifactor

Exploratory Structural Equation Modeling to Test for a Continuum Structure of Moti-
vation. Journal of Management, 1-59.

Hu, L., & Bentler, P. M. (1999). Cutoff Criteria for Fit Indexes in Covariance Structure
Analysis: Conventional Criteria versus New Alternatives. Structural Equation Model-

DOI: 10.4236/psych.2018.95069

1122 Psychology


https://doi.org/10.4236/psych.2018.95069
https://doi.org/10.2307/3150980
https://doi.org/10.1001/jama.1993.03510150053029
https://doi.org/10.1037/a0013262
https://doi.org/10.1037/0022-3514.84.2.365
https://doi.org/10.1016/j.jad.2008.01.023
https://doi.org/10.1177/1073191113514106
https://doi.org/10.1037/0033-2909.103.2.265
http://sites.education.uky.edu/apslab/upcoming-events/
https://doi.org/10.1348/014466505X29657
https://doi.org/10.1080/03610929008830400

T. A. Kyriazos et al.

ing, 6, 1-55. https://doi.org/10.1080/10705519909540118

IBM Corporation (2017). IBM SPSS Statistical Software, Release 25. IBM Corpora-
tion-Spring House, PA: Author.

Jennrich, R. I, & Bentler, P. M. (2011). Exploratory Bi-Factor Analysis. Psychometrika,
76, 537-549. https://doi.org/10.1007/s11336-011-9218-4

Joshanloo, M., & Jovanovic, V. (2016). The Factor Structure of the Mental Health Conti-
nuum-Short Form (MHC-SF) in Serbia: An Evaluation Using Exploratory Structural
Equation Modeling. Journal of Mental Health, Early Online, 1-6.

Joshanloo, M., & Lamers, S. M. A. (2016). Reinvestigation of the Factor Structure of the
MHC-SF in the Netherlands: Contributions of Exploratory Structural Equation Mod-
eling. Personality and Individual Differences, 97, 8-12.
https://doi.org/10.1016/j.paid.2016.02.089

Joshanloo, M., Jose, P. E., & Kielpikowski, M. (2017). The Value of Exploratory Structural
Equation Modeling in Identifying Factor Overlap in the Mental Health Conti-
nuum-Short Form (MHC-SF): A Study with a New Zealand Sample. Journal of Happi-
ness Studies, 8, 1061-1074. https://doi.org/10.1007/s10902-016-9767-4

Kawada, T., Kuratomi, Y., & Kanai, T. (2011) Depressive Feelings, Feelings of Unhappi-
ness, and Subsequent Psychological Wellbeing among Workers. Work, 39, 315-319.

Keyes, C. L. M. (2002). The Mental Health Continuum: From Languishing to Flourishing

in Life. Journal of Health and Social Behavior, 43, 207-222.
https://doi.org/10.2307/3090197

Keyes, C. L. M., Wissing, M., Potgieter, J., Temane, M., Kruger, A., & van Rooy, S. (2008).
Evaluation of the Mental Health Continuum-Short Form (MHC-SF) in Setswa-
na-Speaking South Africans. Clinical Psychology and Psychotherapy, 15,181-192.
https://doi.org/10.1002/cpp.572

Kline, P. (2000). Handbook of Psychological Testing. London, United Kingdom: Rout-
ledge.

Kline, R. B. (2016). Principles and Practice of Structural Equation Modeling (4th ed.).
New York: The Guilford Press.

Lamers, S. M. A., Westerhof, G. J., Bohlmeijer, E. T., ten Klooster, P. M., & Keyes, C. L.
M. (2011). Evaluating the Psychometric Properties of the Mental Health Conti-
nuum-Short Form (MHC-SF). Journal of Clinical Psychology, 67, 99-110.
https://doi.org/10.1002/jclp.20741

Le, M. T. H., Tran, T. D., Holton, S., Nguyen, H. T., Wolfe, R., & Fisher, J. (2017). Relia-
bility, Convergent Validity And factor Structure of the DASS-21 in Sample of Viet-
namese Adolescents. PLoS ONE, 12, 1-14.
https://doi.org/10.1371/journal.pone.0180557

Lovibond, S. H., & Lovibond, P. F. (1993). Manual for the Depression Anxiety Stress
Scales (DASS). Psychology Foundation Monograph (Available from the Psychology
Foundation, Room 1005 Mathews Building, University of New South Wales, NSW
2052, Australia).

Lovibond, S. H., & Lovibond, P. F. (1995a). Manual for the Depression Anxiety Stress
Scales. Sydney: Psychology Foundation.

Lovibond, S. H., & Lovibond, P.F. (1995b). The Structure of Negative Emotional States:
Comparison of the Depression Anxiety Stress Scales (DASS) with the Beck Depression
and Anxiety Inventories. Behaviour Research and Therapy, 33, 335-343.
https://doi.org/10.1016/0005-7967(94)00075-U

Lyrakos, G. N., Arvaniti, C., Smyrnioti, M., & Kostopanagiotou, G. (2011). Translation

DOI: 10.4236/psych.2018.95069

1123 Psychology


https://doi.org/10.4236/psych.2018.95069
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1007/s11336-011-9218-4
https://doi.org/10.1016/j.paid.2016.02.089
https://doi.org/10.1007/s10902-016-9767-4
https://doi.org/10.2307/3090197
https://doi.org/10.1002/cpp.572
https://doi.org/10.1002/jclp.20741
https://doi.org/10.1371/journal.pone.0180557
https://doi.org/10.1016/0005-7967(94)00075-U

T. A. Kyriazos et al.

and Validation Study of the Depression Anxiety Stress Scale in the Greek General Pop-
ulation and in a psychiatric Patient’s Sample. Furopean Psychiatry, 26, 1731.
https://doi.org/10.1016/50924-9338(11)73435-6

MacCallum, R. C,, Browne, M. W., & Sugawara, H. M. (1996). Power Analysis and De-
termination of Sample Size for Covariance Structure Modeling. Psychological Methods,
1,130. https://doi.org/10.1037/1082-989X.1.2.130

Mahmoud, J., Hall, L. A., & Staten, R. S. (2010). The Psychometric Properties of the
21-Item Depression Anxiety and Stress Scale (DASS-21) among a Sample of Young
Adults. South Online Journal of Nursing Research, 10, 21-34.

Malhotra, N. K., & Dash, S. (2011). Marketing Research an Applied Orientation. London:
Pearson Publishing.

Mardia, K. V. (1970). Measures of Multivariate Skewness and Kurtosis with Applications.
Biometrika, 57,519-530. https://doi.org/10.1093/biomet/57.3.519

Marsh, H. W., Ludtke, O., Muthen, B., Asparouhov, T., Morin, A. J. S., & Trautwein, U.
(2010). A New Look at the Big Five Factor Structure through Exploratory Structural
Equation Modeling. Psychological Assessment, 22, 471-491.
https://doi.org/10.1037/a0019227

Marsh, H. W., Muthen, B., Asparouhov, T., Ludtke, O., Robitzsch, A. et al. (2009). Explo-
ratory Structural Equation Modeling, Integrating CFA and EFA: Application to Stu-

dents’ Evaluations of University Teaching. Structural Equation Modeling, 16, 439-476.
https://doi.org/10.1080/10705510903008220

Massey, F. J. (1951). The Kolmogorov-Smirnov Tests for Goodness of Fit. Journal of
American Statistical Association, 46, 68-78.
https://doi.org/10.1080/01621459.1951.10500769

McCullough, M. E., Emmons, R. A., & Tsang, J. (2002). The Grateful Disposition: A
Conceptual and Empirical Topography. Journal of Personality and Social Psychology,
82,112-127. https://doi.org/10.1037/0022-3514.82.1.112

McDonald, R. P. (1999). Test Theory: A Unified Treatment. New Jersey: Erlbaum.

Musa, R., Fadzil, M. A., & Zain, Z. (2007). Translation, Validation and Psychometric
Properties of Bahasa Malaysia Version of the Depression Anxiety and Stress Scales
(DASS), ASEAN Journal of Psychiatry, 8, 82-89.

Muthen, B., & Asparouhov, T. (2002). Using Mplus Monte Carlo Simulations in Practice:
A Note on Non-Normal Missing Data in Latent Variable Models. Mplus Web Notes:
No. 2.

Muthen, L. K., & Muthen, B. O. (2012). Mplus Statistical Software, 1998-2012. Los An-
geles, CA: Author

Nieuwenhuijsen, K., de Boer, A. G., Verbeek, J. H., Blonk, R. W., & van Dijk, F. J. (2003).
The Depression Anxiety Stress Scales (DASS): Detecting Anxiety Disorder and Depres-
sion in Employees Absent from Work Because of Mental Health Problems. Occupa-
tional and Environmental Medicine, 60, 77-82.
https://doi.org/10.1136/0em.60.suppl_1.i77

Norton, P. J. (2007). Depression Anxiety and Stress Scales (DASS-21): Psychometric
Analysis across Four Racial Groups. Anxiety, Stress & Coping: An International Jour-
nal, 20, 253-265. https://doi.org/10.1080/10615800701309279

Nunnally, J., & Berstein, I. (1995). Psychometric Theory. NY: McGraw-Hill.

Nur Azma, A., Rusli, B. N., Quek, K. F., & Rahim, B. M. (2014) Psychometric Properties
of the Malay Version of the Depression Anxiety Stress Scale-21 (M-DASS21) among
Nurses in Public Hospitals in the Klang Valley. International Journal of Collaborative

DOI: 10.4236/psych.2018.95069

1124 Psychology


https://doi.org/10.4236/psych.2018.95069
https://doi.org/10.1016/S0924-9338(11)73435-6
https://doi.org/10.1037/1082-989X.1.2.130
https://doi.org/10.1093/biomet/57.3.519
https://doi.org/10.1037/a0019227
https://doi.org/10.1080/10705510903008220
https://doi.org/10.1080/01621459.1951.10500769
https://doi.org/10.1037/0022-3514.82.1.112
https://doi.org/10.1136/oem.60.suppl_1.i77
https://doi.org/10.1080/10615800701309279

T. A. Kyriazos et al.

Research on Internal Medicine and Public Health, 6, 109-120.

OECD (2015). Health at a Glance 2015 (pp. 56-57). Paris: OECD Publishing.
https://doi.org/10.1787/health_glance-2015-11-en

Oei, T. P., Sawang, S., Goh, Y. W., & Mukhtar, F. (2013). Using the Depression Anxiety
Stress Scale 21 (DASS-21) across Cultures. International Journal of Psychology, 48,
1018-1029. https://doi.org/10.1080/00207594.2012.755535

Osborne, J. W., & Costello, A. B. (2004). Sample Size and Subject to Item Ratio in Prin-
cipal Components Analysis. Practical Assessment, Research & Evaluation, 9, 8.

Osman, A., Wong, J. L., Bagge, C. L., Freedenthal, S., Gutierrez, P. M., & Lozano, G.
(2012). The Depression Anxiety Stress Scales-21 (DASS-21): Further Examination of
Dimensions, Scale Reliability, and Correlates. Journal of Clinical Psychology, 68,
1322-1338. https://doi.org/10.1002/jclp.21908

Page, A. C., Hooke, G. R., & Morrison, D. L. (2007). Psychometric Properties of the De-
pression Anxiety Stress Scales (DASS) in Depressed Clinical Samples. British Journal of
Clinical Psychology, 46, 283-297.
https://doi.org/10.1348/014466506X158996

Pavot, W., & Diener, E. (1993). The Affective and Cognitive Context of Self-Reported
Measures of Subjective Well-Being. Social Indicators Research, 28, 1-20.
https://doi.org/10.1007/BF01086714

Ramli, M., Ariff, M. F., & Zaini, Z. (2007). Translation, Validation and Psychometric
Properties of Bahasa Malaysia Version of the Depression Anxiety and Stress Scales
(DASS-21). AESEAN Journal of Psychiatry, 8, 82-89.

Ramli, M., Salmiah, M. A., & Nurul, A. M. (2009). Validation and Psychometric Proper-
ties of Bahasa Malaysia Version of the Depression Anxiety and Stress Scales (DASS)

among Diabetic Patients. Malaysian Journal of Psychiatry, 18, 1-7.

Randall, D., Thomas, M., Whiting, D., & McGrath, A. (2017). Depression Anxiety Stress
Scales (DASS-21): Factor Structure in Traumatic Brain Injury Rehabilitation. Journal of
Head Trauma Rehabilitation, 32, 134-144.
https://doi.org/10.1097/HTR.0000000000000250

Reise, S. (2012). The Rediscovery of Bifactor Measurement Models. Multivariate Beha-
vioral Research, 47, 667-696. https://doi.org/10.1080/00273171.2012.715555

Reise, S. P., Morizot, J., & Hays, R. D. (2007). The Role of the Bifactor Model in Resolving
Dimensionality Issues in Health Outcomes Measures. Quality of Life Research, 16,
19-31. https://doi.org/10.1007/s11136-007-9183-7

Rusli, B. N., Amrina, K., Trived, S., Loh, K. P., & Shashi, M. (2017). Construct Validity
and Internal Consistency Reliability of the Malay Version of the 21-Item Depression
Anxiety Stress Scale (Malay-DASS-21) among Male Outpatient Clinic Attendees in Jo-
hor. Medical Journal of Malaysia, 72, 264-270.

Schmid, J., & Leiman, J. N. (1957). The Development of Hierarchical Factor Solutions.
Psychometrika, 22, 53-61. https://doi.org/10.1007/BF02289209

Severino, G. A., & Haynes, W. D. (2010). Development of an Italian Version of the De-
pression Anxiety Stress Scales. Psychology, Health & Medicine, 15, 607-621.
https://doi.org/10.1080/13548506.2010.498889

Shaw, T., Campbell, M. A., Runions, K. C., & Zubrick, S. R. (2016). Properties of the
DASS-21 in an Australian Community Adolescent Population. Journal of clinical psy-

chology, 1-14.

Sinclair, S. J., Siefert, C. J., Slavin-Mulford, J. M., Stein, M. B., Renna, M., & Blais, M. A.
(2012). Psychometric Evaluation and Normative Data for the Depression, Anxiety, and

DOI: 10.4236/psych.2018.95069

1125 Psychology


https://doi.org/10.4236/psych.2018.95069
https://doi.org/10.1787/health_glance-2015-11-en
https://doi.org/10.1080/00207594.2012.755535
https://doi.org/10.1002/jclp.21908
https://doi.org/10.1348/014466506X158996
https://doi.org/10.1007/BF01086714
https://doi.org/10.1097/HTR.0000000000000250
https://doi.org/10.1080/00273171.2012.715555
https://doi.org/10.1007/s11136-007-9183-7
https://doi.org/10.1007/BF02289209
https://doi.org/10.1080/13548506.2010.498889

T. A. Kyriazos et al.

Stress Scales-21 (DASS-21) in a Nonclinical Sample of U.S. Adults. Evaluation & the
Health Professions, 35,259-279.
https://doi.org/10.1177/0163278711424282

Singh, K., Junnarkar, M., & Kaur, J. (2016). Measures of Positive Psychology, Develop-
ment and Validation. India: Springer.
https://doi.org/10.1007/978-81-322-3631-3

Skevington, S. M. (1999). Measuring Quality of Life in Britain: Introducing the
WHOQOL-100. Journal of Psychosomatic Research, 47, 5449-5459.
https://doi.org/10.1016/50022-3999(99)00051-3

Skevington, S. M., Lotfy, M., & O’Connell, K. A. (2004). The World Health Organiza-
tion’s WHOQOL-BREF Quality of Life Assessment: Psychometric Properties and Re-
sults of the International Field Trial. A Report from the WHOQOL Group. Quality of
Life Research, 13,299-310.
https://doi.org/10.1023/B:QURE.0000018486.91360.00

Smith, B. W,, Dalen, J., Wiggins, K., Tooley, E., Christopher, P., & Bernard, J. (2008). The
Brief Resilience Scale: Assessing the Ability to Bounce Back. International Journal of
Behavioral Medicine, 15,194-200.
https://doi.org/10.1080/10705500802222972

Snyder, C. R. (1994). The Psychology of Hope: You Can Get There from Here. New York:
Free Press.

Snyder, C. R. (2002). Hope Theory: Rainbows in the Mind. Psychological Inquiry, 13,
249-275. https://doi.org/10.1207/S15327965PL11304_01

Snyder, C. R., Harris, C., Anderson, J. R., Holleran, S. A,, Irving, L. M., Sigmon, S. T,
Yoshinobu, L., Gibb, J., Langelle, C., & Harney, P. (1991). The Will and the Ways: De-
velopment and Validation of an Individual-Differences Measure of Hope. Journal of
Personality and Social Psychology, 60, 570-585.
https://doi.org/10.1037/0022-3514.60.4.570

StataCorp (2015). Stata: Release 14. Statistical Software. College Station, TX: Author.

Steger, M. F., Frazier, P, Oishi, S., & Kaler, M. (2006). The Meaning in Life Question-
naire. Assessing the Presence of and Search for Meaning in Life. Journal of Counseling
Psychology, 53, 80-93. https://doi.org/10.1037/0022-0167.53.1.80

Szabo, M. (2010). The Short Version of the Depression Anxiety Stress Scales (DASS21):
Factor Structure in a Young Adolescent Sample. Journal of Adolescent Health, 33, 1-8.
https://doi.org/10.1016/j.adolescence.2009.05.014

Tennant, R., Hiller, L., Fishwick, R., Platt, S., Joseph, S. et al. (2007) The War-
wick-Edinburgh Mental Well-being Scale (WEMWBS): Development and UK Valida-
tion. Health and Quality of Life Outcomes, 5, 63.
https://doi.org/10.1186/1477-7525-5-63

Tonsing, K. N. (2014). Psychometric Properties and Validation of Nepali Version of the
Depression Anxiety Stress Scales (DASS-21). Asian Journal of Psychiatry, 8, 63-66.
https://doi.org/10.1016/j.ajp.2013.11.001

Tran, T. D., Tran, T., & Fisher, J. (2013). Validation of the Depression Anxiety Stress
scales (DASS) 21 as a Screening Instrument for Depression and Anxiety in a Rural
Community-Based Cohort of Northern Vietnamese Women. BMC Psychiatry, 13, 24.
https://doi.org/10.1186/1471-244X-13-24

Tully, P. J., Zajac, I. T., & Venning, A. J. (2009). The Structure of Anxiety and Depression
in a Normative Sample of Younger and Older Australian Adolescents. Journal of Ab-
normal Child Psychology, 37,717-726.
https://doi.org/10.1007/s10802-009-9306-4

DOI: 10.4236/psych.2018.95069

1126 Psychology


https://doi.org/10.4236/psych.2018.95069
https://doi.org/10.1177/0163278711424282
https://doi.org/10.1007/978-81-322-3631-3
https://doi.org/10.1016/S0022-3999(99)00051-3
https://doi.org/10.1023/B:QURE.0000018486.91360.00
https://doi.org/10.1080/10705500802222972
https://doi.org/10.1207/S15327965PLI1304_01
https://doi.org/10.1037/0022-3514.60.4.570
https://doi.org/10.1037/0022-0167.53.1.80
https://doi.org/10.1016/j.adolescence.2009.05.014
https://doi.org/10.1186/1477-7525-5-63
https://doi.org/10.1016/j.ajp.2013.11.001
https://doi.org/10.1186/1471-244X-13-24
https://doi.org/10.1007/s10802-009-9306-4

T. A. Kyriazos et al.

Wang, J., & Wang, X. (2012). Structural Equation Modeling. United Kingdom: Wiley,
Higher Education Press. https://doi.org/10.1002/9781118356258

WHO (2001). World Health Report 2001. Mental Health: New Understanding, New
Hope. Geneva: WHO.
WHO (2017). Depression and Other Common Mental Disorders. Geneva: WHO.

WHOQOL Group (1998a). The World Health Organization Quality of Life Assessment
(WHOQOL): Development and General Psychometric Properties. Social Science &
Medicine, 46, 1569-1585. https://doi.org/10.1016/S0277-9536(98)00009-4

WHOQOL Group (1998b). Development of the World Health Organization WHOQOL-
BREF Quality of Life Assessment. Psychological Medicine, 28, 551-558.
https://doi.org/10.1017/S0033291798006667

Willemsen, J., Markey, S., Declercq, F., & Vanheule, S. (2011). Negative Emotionality in a
Large Community Sample of Adolescents: The Factor Structure and Measurement In-
variance of the Short Version of the Depression Anxiety and Stress Scales (DASS-21).
Stress and Health, 27,120-128. https://doi.org/10.1002/smi.1342

Yildirim, A., Boysan, B., & Kefeli, M. C. (2018). Psychometric Properties of the Turkish
Version of the Depression Anxiety Stress Scale-21 (DASS-21). British Journal of Guid-
ance & Counselling (Online), 1-14.
https://doi.org/10.1080/03069885.2018.1442558

Yusoff, M. S. B. (2013). Psychometric Properties of the Depression Anxiety Stress Scale in
a Sample of Medical Degree Applicants. [nternational Medical Journal, 20, 295-300.

DOI: 10.4236/psych.2018.95069

1127 Psychology


https://doi.org/10.4236/psych.2018.95069
https://doi.org/10.1002/9781118356258
https://doi.org/10.1016/S0277-9536(98)00009-4
https://doi.org/10.1017/S0033291798006667
https://doi.org/10.1002/smi.1342
https://doi.org/10.1080/03069885.2018.1442558

	Can the Depression Anxiety Stress Scales Short Be Shorter? Factor Structure and Measurement Invariance of DASS-21 and DASS-9 in a Greek, Non-Clinical Sample
	Abstract
	Keywords
	1. Introduction
	2. Method
	2.1. Participants
	2.2. Materials
	2.3. Procedure
	2.4. Research Design 

	3. Results
	3.1. Missing Values Analysis and Data Management
	3.2. Univariate and Multivariate Normality
	3.3. Exploratory Factor Analysis (EFA) in DASS-21 and DASS-9
	3.4. Confirmatory Factor Analysis (CFA) in DASS-21 and DASS-9
	3.5. Factor Loadings and Intercorrelations 
	3.6. Cross-Validation of the DASS-21 and DASS-9 Factor Structurein a Different Sample
	3.7. Measurement Invariance for DASS-21 and DASS-9
	3.8. Reliability and Validity for DASS-21 and DASS-9
	3.9. Correlation Analysis of DASS-21 & DASS-9
	3.10. Correlations of DASS-21 with DASS-9
	3.11. Descriptive Statistics of the Scores for DASS-21 & DASS-9

	4. Discussion
	5. Conclusions 
	References

