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T he current study investigated the assessment of depression, anxiety, and stress during normal and COVID-19
pandemic conditions. Generalisability theory (G-theory) was applied to examine stable and dynamic aspects of

psychological distress and the overall reliability of the Depression, Anxiety and Stress Scales (DASS-21), using data from
two independent samples collected on three occasions with 2- to 4-week intervals. The US data (n= 115) was collected
before the COVID-19 pandemic, and the New Zealand (NZ) data (n= 114) was obtained during the pandemic. The total
DASS-21 demonstrated excellent reliability in measuring enduring symptoms of psychological distress (G= .94–.96)
across both samples. While all DASS-21 subscales demonstrated good reliability with the pre-pandemic US sample,
the subscales’ reliability was below an acceptable level for the NZ sample. Findings from this study indicate that the
overall psychological distress is enduring and can be reliably measured by the DASS-21 across different conditions and
populations, while shifts across depression, anxiety and stress levels are likely during emergency and uncertainty, as seen
in the COVID-19 pandemic.
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According to the World Health Organization (2020),
the coronavirus pandemic has impacted mental health
services worldwide and will likely continue to do so
over the next few years. Factors such as financial inse-
curity, restrictions to daily routines and disruption to
mental health services along with many other environ-
mental and social challenges are expected to further
exacerbate already existing mental health issues (Alzueta
et al., 2021; World Health Organization, 2020). Although
research on COVID-19 varies from country to country,
there is a growing consensus that as stress, loneliness and
COVID-19 related worry increase, so will the prevalence
and severity of mental health problems such as depression
and anxiety (Kwong et al., 2021).
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An expected increase in these negative psychologi-
cal issues highlights the need for robust and accurate
screening to identify potentially vulnerable individuals
and provide targeted interventions (Alzueta et al., 2021).
Additionally, levels of depression, anxiety and stress are
likely to shift over time, as stress is often related to the
development of anxiety and depression, and anxiety often
precedes depression (Zhang et al., 2020). Therefore, it is
emphasised that mental health services use appropriate
psychometric tools that accurately distinguish between
dynamic and enduring symptoms to prevent potential mis-
diagnoses, overdiagnoses and inaccurate evaluation of
associated risk factors. These potential risks further high-
light the importance of reliable and valid assessment of

© 2023 The Authors. International Journal of Psychology published by John Wiley & Sons Ltd on behalf of International Union of Psychological Science.
This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and
reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes.

https://orcid.org/0000-0002-2167-5002


2 LIGHTBURN ET AL.

distress symptoms in the general population by using
assessment instruments specifically designed for this pur-
pose (Kircanski et al., 2016; Medvedev et al., 2017).

The Depression Anxiety and Stress Scale (DASS) was
developed through a series of factor analyses aimed at
assessing symptoms of depression and anxiety; however,
exploratory factor analysis revealed a third dimension
resembling “stress” (e.g., irritability, agitation, nervous
tension and low frustration tolerance; Lovibond & Lovi-
bond, 1995). Thus, the scale was reconceptualised to
measure depression, anxiety and stress with 42 items
(DASS-42) and was later reduced to the more commonly
used 21-item short-form scale (DASS-21; Lovibond &
Lovibond, 1995). To date, there is no other psychome-
tric scale that measures depression, anxiety and stress
simultaneously, and is suitable for both general and clini-
cal populations. The DASS-21 is among the most widely
used and applicable self-report measures of affective
symptoms, which is reflected in the number of Google
Scholar citations over 13,000 to date (10 April 2023).

Although much research has examined the psycho-
metric properties of the DASS, there are limitations to
the methods of these evaluations. Studies assessing the
DASS-21 propose that its three subscales have adequate
construct validity, and although each of the three fac-
tors possesses distinct characteristics that differentiate
themselves from one another, they share the common
aspect of psychological distress (Lee, 2019; Medvedev
et al., 2018). Further studies assessing the reliability of
the DASS-21 generally reported good reliability, with
Cronbach’s alpha for the Depression, Anxiety and Stress
subscales ranging from .81 to .94 (Osman et al., 2012).
However, classical test theory (CTT) methods do not
account for variability across scale items and the asso-
ciated interactions between person, item and occasion.
Similarly, methodological techniques, such as intraclass
correlations coefficient (ICC) that assess temporal relia-
bility have limited accuracy and do not control for vari-
ability across individual items and interactions between
person, item and occasion (Bloch & Norman, 2012;
Medvedev et al., 2017). Despite the frequent use of
the DASS-21, its psychometric properties were mostly
investigated using traditional psychometric methods such
as CTT.

Recently, Rasch methodology was used to examine
the psychometric properties of the DASS-21 and demon-
strated robust reliability and internal structural validity
in all subscales and the overall scale as a measure of
global psychological distress (Medvedev et al., 2018).
The same study developed ordinal to interval con-
version tables for the DASS-21 to covert ordinal raw
scores in the interval-level data to increase measurement
precision. However, there were no investigations into
whether the DASS-21 measures more enduring or more
dynamic aspects of affective conditions. Additionally,
generalisability of the DASS-21’s assessment scores

across samples and occasions were not examined using
appropriate methodology. Therefore, further research
using more appropriate methodology such as generalis-
ability theory (G-theory; Cronbach et al., 1963; Paterson
et al., 2018) is required to clearly distinguish between
enduring and dynamic aspects of the DASS-21 and
its subscales and to evaluate the overall reliability and
generalisability of its assessment scores.

G-theory

G-theory has been increasingly applied to distinguish
between state (dynamic aspect) and trait (enduring aspect)
in psychometric measures (Medvedev et al., 2017).
Developed by Cronbach et al. (1963), G-theory provides
a more thorough and advanced statistical method for
establishing the overall reliability and generalisability
of assessment scores by examining sources of measure-
ment error and their unique contributions to the overall
assessment scores (Bloch & Norman, 2012). Compared
to CTT, which only considers the error of measurement
as a single factor, G-theory allows for a more in-depth
and comprehensive way of examining both measures
and constructs to being measured. Moreover, G-theory
has already been used to examine psychometric scales
measuring childhood depression and perceived stress
(Miller et al., 2021; Paterson et al., 2018). For example,
by utilising G-theory, Miller et al. (2021) determined that
the widely used Perceived Stress Scale (PSS) measured
stable characteristics of stress and was, therefore, more
suitable for assessing long-term effects of interventions
rather than short-term effects.

Although, both G-theory and Item Response Theory
(IRT)/Rasch models are transcending limitations of CTT
in investigating psychometric properties of ordinal scales,
they focus on different aspects of measurement. While
IRT and Rasch models concerned with unique contribu-
tions of individual items to the overall construct (e.g., item
difficulty) and functioning of items response categories
(Medvedev et al., 2020), G-theory examines the overall
reliability and generalisability of assessment scores over
time and sample population (Miller et al., 2021). Thus,
both methods complement each other in establishing reli-
able and valid assessment instruments.

This study aimed to investigate stable and dynamic
aspects of distress captured by the DASS-21 and to
establish the reliability and generalisability of its assess-
ment scores under pre-pandemic and pandemic con-
ditions. Using data collected from the United States
(pre-pandemic) and New Zealand (pandemic), a gener-
alisability study (G-study) was conducted to investigate
the overall reliability of the DASS-21 and its subscales,
and to produce generalisability coefficients and indices
reflecting state and trait aspects of the measure. Fol-
lowing the G-study, a decision study (D-study) was
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DEPRESSION ANXIETY AND STRESS ASSESSMENT 3

conducted to optimise reliability and evaluate dynamic
and enduring patterns across symptoms reflected by the
individual items of the DASS-21. It was hypothesised
that challenges associated with the COVID-19 pandemic
conditions, would increase variability observed in the
DASS-21 scores during pandemic conditions compared
to pre-pandemic and would, therefore, help to identify
dynamic aspects of distress.

METHOD

Participants

Participants were New Zealand and US university
students. A total of 115 responses were collected on
three occasions from the US students at approximately
one-month intervals. The US sample consisted mainly
of people who identified as White Americans (89.7%)
and female (70%) students between the age of 18 and
22 years (M = 18.9, SD = .87). Unlike the US sample,
from which data were collected between February and
April 2019, the data from the New Zealand sample
was collected between March and June 2020, before,
during and after New Zealand’s COVID-19 pandemic
lockdown (Table S1.). The NZ sample contained a
total of 114 responses collected on three occasions
with approximately 14-day intervals. The NZ sample
consisted of people who identified as NZ European
(61%), Māori (16%; indigenous people of New Zealand),
Asian (16%), Pasifika (3%) and other ethnicities (4%).
These participants were predominantly female (85%)
students between the age of 18 and 68 years (M = 26.32,
SD= 9.92).

Procedure

The study was approved by the Ethics Committee of
the University of Missouri for the US sample and the
University of Waikato for the NZ sample, both following
the ethical standards as set forth in the 1964 Declaration
of Helsinki and its later amendments. All students partook
in the study online as part of their course grades and
were informed about the study before providing consent
to participate.

Measures

The DASS-21 (Lovibond & Lovibond, 1995) consists
of 21 items that assess levels of psychological distress.
The self-report measure asks participants to indicate how
much each statement applied to them over the past week
using a 4-point Likert scale, with responses ranging from
0 (“did not apply to me at all”), to 3 (“Applied to me
very much, or most of the time”). The Depression, Anx-
iety and Stress subscales of the DASS-21 each contain

seven items. The DASS-21’s subscales are calculated by
summing the relevant items’ responses and are inter-
preted according to a scoring table to indicate the severity
of symptoms (e.g., moderate severity of depression falls
between a total subscale score of 14 and 20).

Data analyses

IBM SPSS version 27 was used for every occasion in both
samples to compute descriptive statistics, ICC, test–retest
and Cronbach’s alpha coefficients. In this study, we used
mean imputation to replace missing responses (<.5%)
on individual items following procedures used in other
similar studies (Paterson et al., 2018). Although, there
are more advanced imputation methods available, such as
multiple imputations (Enders, 2010), using mean imputa-
tion is justified in this case because it was used to replace
missing responses on individual scale items only when the
responses were available for most scale items that already
have high correlations with each other (e.g., α= .77–.93).
Moreover, this imputation was applied at each time point
separately while the overall missing data was merely .5%
and is negligible from statistical perspective, given that
the data were normally distributed.

Following the guidelines of Medvedev et al. (2017)
and Cardinet et al. (2011), G-theory analyses were con-
ducted in four stages (described below) using Edu-G 6.1-e
software (Swiss Society for Research in Education Work-
ing Group, 2006). For both the G-study and D-study, a
random effects design was implemented, where the inter-
actions between person (P), item (I) and occasion (O) are
expressed as P× I ×O. Both person and occasion facets
were set as infinite to allow generalisability, while the
items facet was fixed because the same items were used
across all observations. Facets were defined using the trait
perspective, where the person (P) facet is the object of
measurement, and items and occasions are instrumenta-
tion facets (Cardinet et al., 2011). Variance attributed to
the model by persons represents a trait component of the
scale scores; variance attributed to the model by person
and occasion interactions represents state components of
the scale scores where dynamic changes over time can be
observed.

Analysis of variance estimates were used to calcu-
late the sum of squares and mean squares as well as
the variance components for each facet and their associ-
ated interactions. Table S2 presents further information
on this process, including the formulae used to calculate
the contribution of each facet to the score and the inter-
actions between person, item and occasion (Shavelson
et al., 1989).

Next, relative G-coefficients (Gr) and absolute
G-coefficients (Ga) were calculated (Cardinet
et al., 2011). G-coefficients reflect the overall reliabil-
ity or the generalisability of the measure in question
(G coefficient= true person variance/true person
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4 LIGHTBURN ET AL.

variance+ error variance). Gr accounts for the rela-
tive sources of variance related to person computed as
follows (Shavelson et al., 1989):

Gr =
𝜎

2
p

𝜎2
p + 𝜎

2
𝛿

; 𝜎2
𝛿
=
𝜎

2
pi
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2
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no
+
𝜎

2
pio
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where no is the number of occasions and ni is the number
of items.

Ga is an absolute model of measurement based on the
test scores that accounts for all sources of error that may

indirectly influence the absolute measure
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(Cardinet et al., 2011):

Ga =
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2
Δ

Lastly, a D-study was conducted in which individual
items and subscales were examined and modified by
iteratively removing items to optimise reliability of the
DASS-21 and its subscales as well as distinguish between
state and trait components. A state component index (SCI)
and trait component index (TCI) were also computed.
These component indexes are coefficients that represent
the proportion of variance accounted for a state and trait
component in a scale, respectively. These formulae were
developed by Medvedev et al. (2017) and are include
below:

SCI =
𝜎

2
po

𝜎2
po + 𝜎2

p

;TCI =
𝜎

2
p

𝜎2
po + 𝜎2

p

We have also computed variance components for each
item, together with SCI values. Items with higher SCI
(e.g., ≥.70) are considered as measuring a state to a
larger extent, while items with higher TCI (e.g., ≥.70) are
predominantly measuring trait aspects.

RESULTS

Descriptive statistics of the DASS-21 and subscales, sepa-
rated by occasions and samples are presented in Table S3.
DASS-21 scores were distributed close to normal, with
values for skewness ranging from .72 to 1.18 and kurto-
sis from −.21 to .90 (West et al., 1995). Post hoc tests
of the DASS-21’s full scale indicated that Occasion 2 full
scale, in addition to the Anxiety and Stress subscales were
significantly different in the NZ sample and compared to
Occasion 1. Internal consistency for the full scale and sub-
scales were acceptable, with Cronbach’s alpha of the total
DASS-21 scale over three occasions ranging from .79 to
.93 in the NZ sample and .77 to .93 in the US sample.
Test–retest coefficients for the total scale ranged from .65
to .77, and for subscales values ranged from .54 to .76
across both samples. ICCs ranged from .59 to .74 across

all subscales and samples. Across three occasions in the
US sample, the proportion of participants who scored
above the cut-off scores for severe disturbances ranged
from 17 to 22% for depression, 21 to 26% for anxiety and
27 to 36% for stress, whereas the proportion of partici-
pants who met the cut-off score for extremely severe were
18 to 27%, 52 to 64% and 17 to 32%, respectively. Con-
trastingly, the NZ sample presented with a lower number
of participants in severe category with proportions rang-
ing from 7 to 11% for depression, 7 to 9% for anxiety and
10 to 11% for stress. Extremely severe proportions in the
NZ sample ranged from 4 to 7% for depression, 7 to 11%
for anxiety, and 4 to 0% for stress. Overall, the descrip-
tive statistics from both samples indicated sufficient vari-
ability across all three occasions for the application of a
G-theory analysis.

G-study

Table 1 includes variance components calculated in the
G-study analyses. The results show that the DASS-21
total scale has excellent reliability and generalisability of
scores across occasions and populations of both samples
in measuring the overall psychological distress as a trait,
reflected by over 90% of the true variance in the scores
and G-coefficients ranging from .92 to .96. The overall
error variance in the total scale scores was negligible and
predominantly explained by person–occasion interaction
representing individual state.

In the US sample, all three subscales of the DASS-21
demonstrated acceptable reliability and generalisability
of scores with Grs’ ranging from .79 to .96. However,
all three subscales appeared less reliable in the NZ sam-
ple during pandemic conditions as evidenced by G scores
ranging from .61 to .71, which failed to meet the threshold
for a reliable trait measure (≥.80; Arterberry et al., 2014).
These results were in line with our expectation that vari-
ability of distress symptoms would be higher in pandemic
conditions reflected by the overall lower G coefficients
compared to the overall higher G-coefficients in the
pre-pandemic sample. In the US sample, all three sub-
scales of the DASS-21 demonstrated acceptable reliabil-
ity and generalisability of scores with Grs’ ranging from
.79 to .96. However, all three subscales appeared less reli-
able in the NZ sample during pandemic conditions as evi-
denced by G scores ranging from .61 to .71, which failed
to meet the threshold for a reliable trait measure (≥.80;
Arterberry et al., 2014). These results were in line with our
expectation that variability of distress symptoms would
be higher in pandemic conditions reflected by the over-
all lower G coefficients compared to the overall higher
G-coefficients in the pre-pandemic sample.

The largest portion of measurement error in all sub-
scales for both samples were the interactions between
person and item (P× I) and person, item and occasion

© 2023 The Authors. International Journal of Psychology published by John Wiley & Sons Ltd on behalf of International Union of Psychological Science.
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DEPRESSION ANXIETY AND STRESS ASSESSMENT 5

TABLE 1
Variance components and reliability estimates of the DASS-21’s full scale and subscales across two samples

DASS-21 total Depression Anxiety Stress

US NZ US NZ US NZ US NZ

Facets 𝜎
2 % 𝜎

2 % 𝜎
2 % 𝜎

2 % 𝜎
2 % 𝜎

2 % 𝜎
2 % 𝜎

2 %

P .162 .95 .082 92.00 .149 76.00 .067 57.00 .131 79.00 .091 69.00 .191 88.00 .062 60.00
I .000 .00 .000 .00 .001 .50 .000 .00 .000 .00 .000 .00 .001 .56 .001 .56
O .002 1.06 .002 2.00 .006 2.78 .008 6.92 .000 .13 .000 .37 .000 .00 .000 .00
PI .000 .00 .000 .00 .019 9.50 .022 19.18 .014 8.51 .017 12.99 .008 3.72 .015 14.40
PO .006 3.95 .006 6.00 .008 3.96 .005 3.96 .004 2.42 .005 3.50 .000 .06 .010 9.64
IO .000 .00 .000 .00 .001 .62 .002 2.06 .002 1.37 .002 1.89 .002 .94 .002 1.64
PIO .000 .00 .000 .00 .013 6.65 .013 10.92 .014 8.59 .016 12.28 .015 6.73 .014 13.72
Gr .96 [.87, 1.05] .94 [.85, 1.03] .79 [.55, 1.03] .63 [.39, .87] .80 [.58, 1.02] .71 [.48, .94] .89 [.71, 1.07] .61 [.37, .85]
Ga .95 [.85, 1.05] .92 [.82, 1.02] .76 [.50, 1.02] .57 [.29, .85] .79 [.57, 1.01] .69 [.45, .93] .88 [.68, 1.08] .60 [.36, .84]
SCI .04 .07 .05 .07 .03 .05 .00 .14
TCI .96 .93 .95 .93 .97 .95 1.00 .86

Note: P= person; I = Item; O= occasion; PI= person–item; PO= person–occasion; IO= item-person; PIO= person–occasion; Gr =G coefficient
(relative); Ga =G coefficient (absolute); SCI= state component index; TCI= trait component index.

(P× I ×O) together explaining between 7 and 24%
of the total variance. Additionally, when compared to
the US sample, the NZ sample had more error vari-
ance from the person–item interaction, whereas the
US sample had a larger portion of error variance from
the person–item–occasion interaction. An interaction
between person, item and occasion suggests that partic-
ipants’ responses to subscale items were influenced by
assessment occasion (e.g., assessment environment). SCI
coefficients for all scales across both samples ranged
from .00 to .14 suggesting that variance attributed to the
state component is relatively negligible compared to the
trait variance.

D-study

Table S4 presents results from the D-study’s individual
item analysis, which includes variance components of
person, person–occasion interaction, SCI and Gr. The
most state-sensitive item in the scale was item 8 (“I felt
that I was using a lot of nervous energy”) from the stress
subscale, with an SCI of .63 (US) and .70 (NZ), and Gr
of .37 (US) and .30 (NZ), indicating that this item meets
the threshold to be considered a state item (SCI ≥ .60;
Cardinet et al., 2011; Medvedev et al., 2017). Contrast-
ingly, most other items in both samples reflected predom-
inantly enduring distress patterns. For instance, items 3,
4, 5, 6, 7, 10, 11, 18, 19 and 20 reflected the most stable
distress symptoms across both samples with a Gr ≥ .60.
The remaining items had SCI below .50 in both samples,
indicating that these items predominantly reflect endur-
ing symptoms. Attempts to enhance the reliability of sub-
scales by iteratively removing the most dynamic items for
individual subscales and the total scale are included in
Table S4. These analyses achieved no noticeable improve-
ment of G-coefficients across both samples, suggesting

that the DASS-21 and its subscales have optimal relia-
bility in the current measurement design. There was no
or little change when each of the three occasions was
excluded from the generalisability analysis, indicating
that the results were not affected by any specific occasion.

DISCUSSION

Using G-theory, this study investigated enduring and
dynamic aspects of distress including depression, anxiety
and stress symptoms operationalised by the DASS-21
under pre-pandemic and pandemic conditions. We used
longitudinal data from two independent samples of
approximately equal size, one collected in the US before
COVID-19 and the other collected in NZ during the
COVID-19 pandemic period. Across both samples, our
results demonstrated that the DASS-21 full scale was
reliable in measuring enduring symptoms of psychologi-
cal distress, which is reflected by the excellent temporal
reliability and generalisability of the total the DASS-21
scores across occasions and both samples’ populations
(G= .94–.96). This means that the DASS-21’s total score
accurately measures true differences between people with
merely 4 to 6% of variance attributed to the measurement
error, suggesting that the overall psychological distress
has characteristic of a trait, which is relatively stable over
time. Overall, the total distress scores were remarkably
consistent across individuals over time, of which is in
line with the results from a recent validation study con-
ducted by Medvedev et al. (2020) where Rasch analysis
demonstrated that the combined score of the DASS-21’s
subscales had robust reliability and internal validity.
Attempts to enhance the reliability of the DASS-21
subscales by modifying item content did not yield any
improvement, indirectly supporting the reliability of our
primary results. Moreover, little change was observed

© 2023 The Authors. International Journal of Psychology published by John Wiley & Sons Ltd on behalf of International Union of Psychological Science.

 1464066x, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ijop.12907 by M

inistry O
f H

ealth, W
iley O

nline L
ibrary on [12/04/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



6 LIGHTBURN ET AL.

when one of the three occasions was excluded from the
generalisability analysis, indicating that these results
were not greatly influenced by any specific occasion, and
the current measurement design was appropriate.

Although all three DASS-21 subscales showed good
reliability and measured relatively enduring characteris-
tics of depression, anxiety and stress, the DASS-21’s sub-
scales were found to be less reliable and measured more
dynamic characteristics of depression, anxiety and stress
under pandemic conditions (NZ sample) compared to
pre-pandemic conditions (US sample). Most notably the
stress subscale in the NZ sample had G coefficients below
acceptable levels to be considered as a reliable measure of
either state or trait (Arterberry et al., 2014). These findings
support our hypothesis that the variability of depression,
anxiety and stress symptoms would increase during pan-
demic conditions. It should be noted that our samples are
not directly comparable as they were drawn from different
populations and under different conditions and our study
has a quasi-experimental nature that allowed us to exam-
ine the assessment of distress under natural conditions
associated with both pandemic and everyday life.

The results showed that the individual subscales were
mostly affected by measurement error due to person–item
interaction. Error variance for person–item interaction
ranged from 3.72 to 19.18% across all subscales, with
the overall higher values observed in the NZ sample dur-
ing the pandemic. Measurement error associated with
person–item interaction suggests differential item func-
tioning and/or interpretation, meaning that interpretation
of items varied from person to person resulting in less con-
sistent answers. Furthermore, larger proportions of error
variance associated with person–item interaction were
observed for depression, anxiety and stress subscales
in the NZ sample while the US sample’s participants
answered questions more consistently. This indicated that
the NZ participants may be understanding and answering
items in a less consistent way compared to the US partici-
pants. However, person–item and person–item–occasion
interaction errors were only observed at the individual
subscale level and did not impact on the overall DASS 21
total score. Additionally, a large portion of measurement
error was due to the interaction between person, item and
occasion. Error variance for person–item–occasion inter-
action ranged from 6.65 to 13.72%, suggesting that sub-
scales’ scores were influenced by both the occasion that
the questionnaire was administered and the participant’s
personality, which in turn affected how the questions were
interpreted.

It should be noted that differential interpretation and
item functioning can be overcome by transforming the
ordinal scores into interval level data using the Rasch con-
version algorithm, which was already developed for the
DASS-21 with the New Zealand population (Medvedev
et al., 2020). Future studies should use Rasch or IRT
methodology to establish scale invariance between the US

and NZ populations. However, the overall higher amount
of error due to person–item interaction in the NZ sample
compared to the US sample led us to tentatively specu-
late that the increased variances seen in person–item and
person–item–occasion interaction were likely due to the
fact that NZ data was collected during the COVID-19
pandemic and lockdowns, which might affect how people
perceived their distress symptoms. For instance, a recent
study conducted by Hartstone and Medvedev (2021)
found a reduction in anxiety and stress levels during New
Zealand’s COVID-19 lockdown. It is possible that the
larger person–item interaction seen in the NZ sample is
associated somewhat with the overall lower anxiety and
stress as reported by Hartstone and Medvedev (2021). On
a different note, the US sample had a significantly larger
proportion of participants who met the over-cut-off scores
for severe and extremely severe disturbance across all
three subscales, which suggest more familiarity with dis-
tress symptoms and hence more consistency in respond-
ing. In addition, such observations could be explained by
differences in lifestyle between countries.

A key finding in our study was the remarkable stabil-
ity of the overall scale scores across both conditions and
samples, indicating that participants’ overall distress lev-
els were likely to remain relatively stable over time. In
fact, the error variance associated with both person–item
and person–item-occasion interaction naturally decreases
as the number of scale items increases and similar trends
were demonstrated across different studies and samples
(Medvedev et al., 2017; Miller et al., 2021; Truong
et al., 2020). An example of this can be seen in Table 1
where the US and NZ total scale measurement error
for person–item–interaction and person–item–occasion
become negligible when items were pooled together,
while the overall Ga and Gr increased indicating enhance-
ment of reliability and generalisability of assessment
scores. Therefore, the high stability of the total scale
remains an interesting finding considering that the depres-
sion, anxiety and stress operationalised by the DASS-21
were subject to change over time to a larger extent, which
was further emphasised in the NZ sample. Moreover,
given that symptoms of depression, anxiety and stress
share such a close relationship and often co-occur or
co-exist together, it is likely that the observed variabil-
ity represents shifts between the three constructs and is
reflective of their strong relationship (Zhang et al., 2020).

Studies using G-theory to investigate psychometric
scales with distress-related constructs have found sim-
ilar, yet different findings compared to our study. For
instance, Miller et al. (2021) study on the PSS-10 reported
predominantly enduring symptoms of perceived stress
with stable Gr’s of .86 across control and intervention
groups, whereas the DASS-21’s Stress scale had sig-
nificantly larger differences and variation of reliability
between samples, with a Gr of .89 for the US sample
and .61 for the NZ sample. An additional but notable

© 2023 The Authors. International Journal of Psychology published by John Wiley & Sons Ltd on behalf of International Union of Psychological Science.
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DEPRESSION ANXIETY AND STRESS ASSESSMENT 7

similarity is that both the DASS-21’s Stress subscale and
the PSS-10 were found to measure stable aspects of stress.
Another example is Paterson et al.’s (2018) examination
of the CDI-10 in which they demonstrated that the CDI-10
measured both stable and dynamic aspects of childhood
depression with a Gr value of .79 and TCI of .97, which
was similar to the DASS-21 Depression subscale, which
had Gr values ranging from .63 to .79 and TCIs from
.95 to .93. Forrest et al. (2021) applied G-theory to the
widely used State and Trait Anxiety Inventory (STAI;
Spielberger, 1983) and demonstrated using two indepen-
dent samples that both subscales of the STAI measure trait
anxiety with G-coefficients ranging from .84 to .96, which
is consistent with our results in the non-pandemic condi-
tion.

Limitations

A notable limitation of our study was a degree of homo-
geneity in terms of participants’ age and participation in
higher education. Additionally, data was collected from
different countries (US and NZ) and under different con-
ditions (pre-pandemic and pandemic) which did not allow
for direct valid comparison between samples, and we can
only speculate as to why the observed increases in vari-
ability seen in the NZ sample were due to the differ-
ences between samples or conditions. Moreover, it would
have been more optimal to collect data from the same
location pre-pandemic and during pandemic conditions
as some differences observed in the DASS-21 may be
also attributed to the location and time of data collection.
Nevertheless, this study aimed to test the psychometric
properties of the DASS-21 and to determine how the scale
was likely to behave under different conditions and sam-
ple populations. For this study, the diversity of sample
populations and conditions were desirable and served to
evaluate the reliability and generalisability of DASS-21
scores as well as to distinguish enduring and dynamic
aspects of psychological distress.

Conclusion

In summary, the findings from this study indicate that
the overall symptoms of psychological distress opera-
tionalised by the DASS-21 are relatively stable during the
pandemic and normal conditions, and the total DASS-21
assessment scores can be generalised across sample pop-
ulations and occasions. However, the depression, anxiety
and stress symptoms captured by the DASS-21 subscales
were notably less stable suggesting shifts across depres-
sion, anxiety and stress levels in both samples further
amplified during pandemic conditions in NZ. High mea-
surement error associated with person–item–occasion
and person–item interaction found for individual sub-
scales suggests differential item functioning, which can

be mitigated by utilising the DASS-21’s total scale not
affected by such errors. These findings may have impor-
tant implications for the reliability of assessment, diag-
nostic and treatment of affective symptoms in normal and
pandemic conditions associated with COVID-19. Overall,
these findings suggest that differential item functioning is
more likely if using short scales containing less than 10
items and longer scales would be preferable where high
precision of measurement is required or measurement is
likely affected by external circumstances such as a pan-
demic.

Data Availability Statement

This study is preregistered at the Center for Open Science
OSF accessible through the follow link: osf.io/nq7zu.
The data that support the findings of this study are also
available on request from the corresponding author.
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SUPPORTING INFORMATION

Additional supporting information may be found online in the
Supporting Information section at the end of the article.

Table S1 Alert levels by date in New Zealand during the duration
of the current study.
Table S2. Formulas used to estimate the effects for all facets pre-
sented by observed scores X and related variance components
(Shavelson et al., 1989).
Table S3. Means, standard deviation (SD), Cronbach’s alpha,
test–retest coefficients, intraclass correlation (ICC), 95% confi-
dence intervals (CI), with proportions of participants who meet
cut-off values for severe and extremely severe for the DASS-21
over three occasions across two samples.
Table S4. Decision study indicating state component index for
all items in the DASS-21 across both samples with full scale and
subscale modifications.
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