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Abstract

Introduction: The Whole Trait Theory allows to conceptualise constructs as a short-term state and as a trait. Depression also
can be understood in two ways as a short-term state and as a trait. The aim of the presented study was to verify the factor
structure of depression scale at both the inter- and intra-individual levels and to examine the correlation between the density of
depression state and depression as a trait.

Material and methods: The study used the depression scale from the DASS-21, and conducted a diary study that lasted 14 days
and was based on repeated measurements on a sample of 147 people (49.3% female, 50.7% male). The research was conducted
as an online survey, with items displayed in random sequence for each person every day. Respondents reported daily on the
intensity of their experience of depression.

Results: A two-level confirmatory factor analysis proved that single-factor structures are the best way to explain the inter- and
intra-individual variance of depression. The congeneric reliability for the measurement of depression as a state and as a density
of states was high. The correlation between the average measurement of depression as a state and a single measurement of
depression as a trait was very strong, thus providing empirical evidence of the Whole Trait Theory.

Conclusions: The present study opens new possibilities for measuring depression in research and clinical practice using
repeated measurements of depression as a state. The study of the dynamics of changes in depression states allows for more

precise prediction of a person's tendency to experience depression.

Keywords: depression, state, trait, DASS-21, multilevel approach

Streszczenie

Wstep: Teoria Catosciowej Cechy pozwala na konceptualizacje konstruktow jako krotkotrwatego stanu i jako cechy. Depresja
réwniez moze by¢ rozumiana na dwa sposoby, jako krétkotrwaty stan i jako cecha. Celem naszego badania byta weryfikacja
struktury czynnikowej skali depresji zardwno na poziomie inter-, jak i intraindywidualnym oraz zbadanie korelacji miedzy
gestoscig stanu depresji a depresja jako cecha.

Material i metody: W badaniu wykorzystano skale depresji DASS-21 i przeprowadzono trwajgce 14 dni badanie dzienniczkowe
oparte o pomiar powtarzany na probie 147 oséb (zbadano 49.3% kobiet oraz 50.7% mezczyzn). Badanie przeprowadzono za
pomoca ankiety internetowej, w ktdrej pozycje skali byty wyswietlane w losowej kolejnosci dla kazdej osoby kazdego dnia.
Respondenci codziennie oceniali intensywno$¢ wskaznikow depres;ji.

Dyskusja: Dwupoziomowa konfirmacyjna analiza czynnikowa dowiodta, ze struktury jednoczynnikowe s3 najlepszym
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sposobem na wyja$nienie miedzy- i wewnatrzindywidualnej wariancji depresji. Rzetelno$¢ dla pomiaru depresji jako stanu i

jako gestosci stanow byta wysoka. Korelacja usrednionego pomiaru depresji jako stanu z jednorazowym pomiarem depresji

jako cechy byta bardzo silna, dostarczajac tym samym empirycznych dowodéw na stusznos$¢ gtéwnej tezy Teorii Cato$ciowej

Cechy.

Whioski: Niniejsze badanie otwiera nowe mozliwosci pomiaru depresji w badaniach i praktyce klinicznej przy uzyciu

powtarzanych pomiaréw depresji jako stanu. Badanie dynamiki zmian w stanach depresji pozwala na bardziej precyzyjne

przewidywanie tendencji danej osoby do do$wiadczania depres;ji.

Stowa kluczowe: depresja, stan, cecha, DASS-21, podejscie wielopoziomowe

1. Introduction

Depression can be conceptualized and
operationalised as a relatively constant tendency, over a
given period of time, to frequently experience depressive
states (i.e., a trait) and also as a transient, short-term state
[1, 2]. In both basic research and clinical practice, there is a
need for scales to measure depression as both a trait and a
state [3]. The use of existing tools constructed to measure
depression as a trait requires not only the reformulation
of the questionnaire instructions and statements but also
testing tools in longitudinal studies with multiple repeated
measures to be able to demonstrate the sensitivity of
the tool to changes in depression states. Psychometric
verification of factor relevance and reliability of state and
trait measurement requires a two-level approach [4]. The
aim of this paper is to develop a depression scale that is
able, according to Whole Trait Theory [5], to accomplish
both goals: to measure depression both as a trait and as a

state in longitudinal studies.

1.1 States and Traits

The division into traits and states is significant,
resulting from the need to distinguish between human
behavior undertaken in a particular situation and that
which is undertaken on a regular basis [6, 7, 8, 9]. In
psychology, in parallel with the study of interpersonal
differences, intra-individual differences expressed within
the person are also studied. Zuckerman [9] assumes that a
state can manifest itself as a present activity, a temporary
mood or a state of mind. Similarly, Spielberger [1]
distinguished between depression understood as a state
and as a trait. The construct of depression was presented
as consistent with the theory he later developed [10],
according to which he makes a distinction between two
interrelated but conceptually distinct aspects of emotional
experience. The distinction relates to situationally
conditioned emotional states and relatively enduring
individual differences related to the predisposition
to experience certain states. As dynamic theories of

personality have developed, the theory of latent state-
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traits [11] has emerged, which applies when we examine
the consistency of behavior, its variability, and changes
in behavior over time. Consequently, states and traits are
defined in terms of probability theory.

1.2 The concept of a trait as a state density

Whole Trait Theory states that the descriptive side
of traits is best thought of as density distributions of
states [5,12]. Density distribution
the frequency of appearance of a trait at both the inter-

is a distribution of

individual and intra-individual levels. The explanatory
part of traits consists of social-cognitive mechanisms.
This perspective explains the consistency and variability
across traits. Although the theory mainly refers to traits
known from personality models, it can be extended to the
wider concept of traits and states. This means that states
are supposed to consist of the same emotional, behavioral,
and cognitive attributes as the corresponding traits [13],
which makes it possible to study other constructs in
the same way by adjusting the measurement methods.
The differentiating element between trait and state
measurement in Fleeson’s [12] approach is duration.
The duration of states has varied in previous research:
states have referred to current activities [14,15], states
can last for the last few hours [16], states can also refer
to experiences of the last day [17]. The issue of aggregate
states considered in Whole Trait Theory, which are
understood as traits, is still debated in the scientific
community [18]. The Whole Trait Theory has been shown
to apply not only to personality but also to narrower
constructs such as interpersonal trust [19] or self-
criticism [20]. In the case of depression, the literature
similarly considers the construct both as a short-term
state and as a trait [1].

1.3 A multi-level approach to state and trait
measurement

The most appropriate approach to conceptualising
a trait as a density of states is a multilevel approach, in
which it is possible to separate the within-person variance
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(states) and between-person variance (traits). In turn, a
method to generate such variance at two levels is diary
studies [4]. Diary studies are designed for the purpose
of analyzing variability in data, providing data regularly
over relatively long period of time [21]. They usually
last for an extended period of time from a few days to
several weeks and longer, for which measurements are
collected at uniform intervals. Daily measurements are
nested within the data from individuals, taking into
account within-person variability. In addition, between-
personal variability can also be detected by compiling
measurements from a sample of individuals. Data nesting
occurs when observations from one level are contained in
another. Intra-individual and inter-individual variability
are represented by separate models. Participating in
diary studies also requires much more effort from the
respondent than a cross-sectional study, as it obliges the
respondent to analyse repeatedly the questionnaire’s
statements, as well as to be diligent in completing the
questionnaires each day [22].

1.4 Depression and related terms in psychology

Depression is one of the most commonly diagnosed
mood disorders [23]. According to the ICD-11 [24] and
DSM V [25] classifications, depression can take the form
of a depressive episode or be recurrent. The mentioned
classifications divide a depressive episode, based on the
severity of presented symptoms, into mild, moderate,
and severe. Depending on the severity and frequency
of depressive symptoms; difficulties in concentration,
feelings of worthlessness, excessive guilt, feelings of
hopelessness, recurrent thoughts of death or suicide,
changes in appetite or sleep, and fatigue, the condition of
the patient is diagnosed.

Depression can be considered as a static construct
that reflects relatively stable tendencies of a person, but
at the same time, attempts have been made to distinguish
between the tendency to depression and the state of
depression [26]. First of all, according to Teasdale [26], the
type of events that ultimately trigger clinical depression
initially trigger transient depression. In Beck’s Cognitive
model [27] it is assumed that people at risk for depression
tend to experience depression because they have
acquired dysfunctional cognitive patterns and cognitive
schemas in childhood. All of the mechanisms involved
in the occurrence of depressive symptoms interact with
environmental factors such as environmental stressors,
social support, and biological predisposition, which
ultimately determine the cognitive-affective cycle.

Depression can be understood as a kind of dynamic
structure, which is exemplified by a short-term state.
Systematic analyses of the usefulness of the tool for
assessing depression as a trait and depression as a state

at the same time are still lacking. Some of the earliest
attempts to distinguish between trait depression and state
depression can be found by researchers [2,28]. There have
been studies, where depression was treated as a short-
term state, taking into account intra-individual differences
[3,29,30], while Spielberger [1] also treated depression as
a trait and depression as a state as separate constructs.
Developed by Spielberger [1], the Sate-Trait Depression
Scales (STDS) include two components of Euthymia
and Dysthymia, within each scale. However, there is
inconsistent evidence on the psychometric properties,
especially in terms of the tool's validity [31,32]. Moreover,
the factor analyses did not use a multilevel approach, even
though the construct indicated such a choice of analyses.

Modifying the DASS depression scale by changing
the instructions as well as designing a test method
that complies with the accepted concept of assuming a
distinction between state and trait will allow to obtain
valid data. By adopting Whole Trait Theory [5], it is
possible to measure the construct of depression in terms
of a short-term state, which allows for the observation
of variability in the range of depression symptoms
experienced, and at the same time consider aggregate
data, as a density of states.

1.5 Psychometric specifics of the DASS questionnaire

Based on the three-factor model the Depression
Anxiety Stress Scales (DASS-42) questionnaire was
developed [33] and there are certain similarities and
differences between the DASS structure and the Clark
and Watson model [34]. In both models, the presence
of anhedonia in depression is emphasized, but in DASS,
hopelessness and devaluation of life also appear. Factor
analysis confirmed that items on the stress scale do not
indicate symptoms characteristic of anxiety or depression,
and longitudinal stability of the stress scale confirms its
existence as a separate component [35].

The Depression Anxiety Stress Scale demonstrates
cross-cultural relevance, with the tool that currently has
been translated into 58 languages [36]. Use of the DASS
questionnaire is possible in both non-clinical [37,38]
and clinical samples [39,40]. The correlation between
depression, anxiety, and stress is common, as the DASS
oblique three-factor model contains interrelated factors
of depression, anxiety, and stress [41,42]. Apart from the
full version, shortened versions have also been developed,
which contain: 9 items [43], 12 items [44,45], and 18 items
[46], while the most popular is the 21-item version, used in
many countries, including Poland [45].

The DASS-21 is characterized by having the same
factor structure as the full version of the tool, making it
preferable for scientific research. DASS-21 items were
selected based on the following criteria: high factor
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loadings; coverage of all subscales within each scale;
and item means that were comparable to each scale and
corresponded to half of the full scale scores [47].

2. The aim of the research

There are still gaps in the psychology regarding the
study of states and traits and their interrelationships
and interdependencies. In particular, there is a lack of
such research in the area of depression, which may shed
light on the mechanism of the development of depression
and help to clarify the links between the experience of a
short-term depressive state and personal tendencies to
experience depressive states. A peculiarity of depression
as a state is its variability over time. Therefore, the most
suitable method for generating this intra-individual
variance of the state is longitudinal studies. As Fleeson
[12] assumes, a trait is a density of states, so this concept
can also be extended to other psychological variables
such as depression. This makes it possible to respond to
the following research questions: (1) Is the structure of
intra-individual and inter-individual variance of state
depression one-dimensional? (2) Is the density of states
the same construct as a trait?

3. Method

3.1. Participants

The selection of participants was conducted by quota
sampling, where gender (male vs. female) and age (18-30,
31-45, and 46 and over) were used as control variables.
There were no respondents diagnosed with depression
and they did not report their mental state or medical
history, if it existed, before the study. In the study, took
part a total of N = 147 Ss (49.3% female, 50.7% male).
The mean age of the sample was M = 36.7 years (SD =
12.6). 84.9% of Ss lived in the city/town, and 15.1% in the
countryside. The education level was presented as follows:
50.6% had a high school education, 16.5% had a bachelor's
degree, and 32.9% had a master's degree.

The complexity of the data structures in multilevel
modeling and confirmatory factor analysis provides
many challenges in the sample size determination at
both levels. The sample of 147 people, the case-to-item
ratio, and 14 measurements within one person allows for
optimal power and precision of the correlation estimate in
the population at both levels and are consistent with the
recommendations of the literature [4,48].

3.2. Measurement

Due to the specificity of the state measurement, it
was necessary to modify the scale instructions. In the
present study, for the measurement of depression as a
trait and for the measurement of short-term depression,
we used the depression scale included in the shortened
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21 items version of the Depression, Anxiety and Stress
Scales (DASS-21) [41], which originally contained 42 items
(DASS-42) [33]. The depression scale used in the study
consists of 7 items. The authors [33] suggest that the scales
from the tool can be used separately. It was translated
into Polish by Makara-Studzinska and colleagues [45].
The Depression Scale derived from the 21-item version of
the tool was selected because of the high prevalence of
using this version in psychological research. In the Polish
version of the full Depression, Anxiety and Stress Scale
(DASS-42) [45] the depression scale in a group of healthy
participants achieved high reliability expressed as the
Cronbach’s a coefficient of .93.

In the present study, two versions of the depression
scale were applied (1) the original version was used to
measure depression as a trait once, (2) the modified
version was used to repeat measurement of depression as
a short-term state (see Table 1). Respondents answered
using a 5-point scale to measure depression as a trait;
ranged from 0 - not at all to 4 - to a very large extent.
Cronbach's alpha calculated on the basis of the collected
data for depression as a trait was .90.

The instruction and the content of the items were also
modified; the phrase “today” was added for measuring the
short-term state of depression (see Table 1). Respondents
answered using the same five-point scale.

3.3. Procedure

The study was anonymous, confidential, and the
participants were informed that they could withdraw
from the study if they wished to do so. The research was
conducted as an online survey, with items displayed in
random sequence for each person every day. Four survey
interviewers stayed in daily contact with the respondents.
Due to the challenging design of the study, with two-
week repeated measurement, survey interviewers
monitor the process of completing questionnaires by
reviewers in terms of regularity. They coordinated with
the respondents an appropriate reminder time, and
ensured regular hours of questionnaire completion. The
procedure of the diary study lasted fourteen consecutive
days. The anonymity of the respondents was ensured in
that the interviewers did not have access to the database.
The person with access to the database did not know the
personal data of respondents. Over 95.4% of respondents
who completed the questionnaire on the first day of
the last day of the study,

systematically completing the questionnaire.

the study participated until

3.4. Data analyses

The data are presented in a two-level structure in
which daily measures of depression states were nested
within a single participant. To test the hypotheses, we
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used the Mplus 7.3 software package to examine a within-

person-level and between-person-level phenomenon
[49]. To test the factor structure of the depression scale,
the two-level confirmatory factor analysis was used. The
parameters of the factor model were estimated by the
maximum likelihood robust (MLR) method. The following
indices were used to assess model fit: the chi? goodness-of-
fit statistic, the root-mean-square error of approximation
(RMSEA), the standardized root-mean-square residual
(SRMR), and the comparative fit index (CFI). RMSEA and
SRMR values below .07 indicated an acceptable fit, while
values below .05 indicated a good fit. CFI higher than .90
indicated a good fit and CFI values above .95 indicated a

very good fit [50].

4. Results

4.1. Construct validity

Table 1 shows descriptive statistics and the intra-
individual and inter-individual level correlations between
state depression scale items. In order to answer the
question of whether the structure of the state and the
trait depression (as a density of states) is one-factor
at the day and aggregate levels, respectively a two-
level confirmatory factor analysis was performed. The
total number of observations (descriptions of the day
depression states) was 2094, and the mean number of
daytime observations per person was 14.3. The following
fit indices of the one-factor model to input data were

obtained: MLR y?(27) = 232.45, RMSEA =.060, CFI = .942,
and TLI = .910. The SRMR fit index was SRMR (within) =
.037 at the day (state) level and SRMR (between) =.055 at
the aggregate (trait) level. The obtained fit indices should
be regarded as acceptable. This means that the structure
of data at the day level (intra-individual variance) and
aggregate level (inter-individual variance) is one-factor.

4.2. Congeneric reliability

Congeneric reliability for the measurement of
depression as a state (within-level) was ® = .84, while for
the measurement of depression understood as a density of
states (between-level), it was © = .94. The values obtained
can be considered as very good.

4.3. Depression as state density vs. depression as
disposition

The correlation between-level depression factor
(average depression state) and depression measured
a single time using original depression scale items
was calculated to establish the relationship between
depression as state density and depression as disposition
(congeneric reliability ® = .90). Both variables were
conceptualised as latent variables at the between-person
level: MLR %*(89) = 534.60, RMSEA = .049, CFI = 914, and
SRMR (within) = .037 and SRMR (between) = .072. The
correlation between constructs was r =.94, CI95 (.90; .98).

Table 1. Items of the DASS-21 depression scale, descriptive statistics, within-level and between-level standardized factor loadings and

linear correlations between items.

DASS- Item
21 Item M | SD | r|1|2| 3 |4|5]6
1| (3) | Icouldn’tseem toexperience any positive feeling today. - 0.77 | .57
w 2| (5) | Ifound itdifficult to work up the initiative to do things today. - 0.90 | .51 | .39
i |3 (10) | IfeltthatIhad nothing to look forward to today. - 0.74 | .72 | 41 | .35
:1 4| (13) | Ifelt down hearted and blue today. - 0.87 | .77 | 46 | 44| .54
i | 5] (16) | Iwasunable to become enthusiastic about anything today. - 081 |.61|.42|.56| 43 |.51
e (17) | I'feltIwasn’t worth much as a person today. - 0.75|.72 1.35|.33| .51 |.55| .43
7 | (21) | Ifeltthatlife was meaningless today. - 058 .71 .37 .30 | .54 |.52|.38|.58
1| (3) |Icouldn’tseem to experience any positive feeling today. 0.97 | 0.64 | .85
b | 2| (5) |Ifounditdifficult to work up the initiative to do things today. | 1.37 | 0.70 | .87 | .65
i 3| (10) | IfeltthatIhad nothing to look forward to today. 093|081 |.93|.87|.73
w | 4 | (13) | Ifeltdown hearted and blue today. 1.10 | 0.69 | 95 | .77 | .82 | .88
€ls (16) | I'was unable to become enthusiastic about anything today. 1.11 | 0.69 | 92 | .78 | 95| .81 |.85
z 6 | (17) | IfeltlIwasn’t worth much as a person today. 092 | 080 |.90|.72 |.78 | .83 |.87 |.77
7 | (21) | Ifeltthatlife was meaningless today. 0.64 | 073 |.89 .76 | .65| .88 |.85|.73 | .86

DASS - Depression Anxiety Stress Scale (item numbers from the original scale are indicated in brackets). M = mean; SD = standard
deviation; r = standardized factor loadings. All factor loadings and correlation coefficients are significant at the level of p <.01.

Curr Probl Psychiatry, Vol. 26 (2025)
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5. Discussion

The
level analyses, allowed us to measure and control the

completed research, together with two-
variability in depression states at the intra-individual
and inter-individual levels. Two-level confirmatory factor
analysis showed that the measurement of depression
using the DASS has a one-factor structure at both levels.
The averaged depression based on 14-day measurements
of depression was correlated very strongly (r = .94) with
the measurement of depression as a trait. This supports
the more general thesis of Fleeson and Gallagher [16]
that a trait is the density of daily states, with regard to
depression as well. Depression as a relatively permanent
predisposition to a specific pattern of reacting over a
given period of time is revealed in the form of variable
daily states at the person level, with these states having
their own dynamics [5,51,52]. The correlation obtained
in the present study is higher than the obtained by Baird
and colleagues [53] and Fleeson [12] for personality
dimensions.

Socio-cognitive mechanisms [54,55], which can
be observed, through the study of states, among other
phenomena, are indicated as structures that partially
explain the concept of traits. However, state densities
provide information about certain individual tendencies
to experience them, as a result of techniques used for
measurement and analysis in the study. The results of
the study suggest that the intrapersonal dynamics of
depression states reflect patterns of depression as a more
stable individual trait, which is consistent with the study
by Di Blas and et al. [30].

Analyzing the obtained results from a psychometric
point of view, it should be noted that in addition to the one-
factor construct at both levels (intra-personal variability
of states and inter-personal variability of state density
variation), the measurement of state depression and
trait depression using the DASS subscale showed very
high congeneric reliability. In turn, the high correlation
of state density with the depression measurement as
a predisposition can also be interpreted in terms of
the validity of the depression measurement as a trait
in diary studies of daily states taking into account the
hierarchical two-level structure of the data. This opens
new possibilities for the measurement of depression
in research and clinical practice by using repeated
measurements of depression as a state in order to learn
about the dynamics of changes in depression states at
the personal level, and as well as to estimate depression
as a predisposition over a given period of time [28]. The
inclusion of both levels increases the potential for analysis
compared to studies that do not use the potential of
multilevel analysis [1,3,30,31,32].

Curr Probl Psychiatry, Vol. 26 (2025)

6. Conclusions

The study confirms one-factor structure of the
DASS depression scale for both intra-individual and
inter-individual levels showing good construct validity.
Congeneric reliability was high for the measurement of
depression as a state (within-level) and the measurement
of depression understood as a density of states (between-
level). The 7-item scale of DASS depression can be a useful
tool for measuring the dynamics of changes in depression
state in a longitudinal study in scientific studies and
clinical practice. Longitudinal studies seem to be a
promising alternative to one-time measurements, partly
due to the duration of observation of symptoms, lasting
about two weeks, as reported in the DSM-V [25] and ICD-
11 [24] classifications.
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