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ARTICLE INFO ABSTRACT

Keywords: Background: The Depression Anxiety Stress Scale (DASS) and the Child and Adolescent Behaviour Inventory
DePreSSif‘I} ) (CABI) are freely accessible tools used to assess depression and externalizing symptoms, respectively. There is
E])’:;;“al‘z‘“g behaviour limited psychometric evidence on how these scales hold over time and across cultures. This study aims to

evaluate the internal structure of both scales and their invariance across six countries and over two timepoints.
Methods: Data from the ParentChat Pilot Study included information from 566 adults (85.51 % female) with
children aged 2 to 17. Only female data from North Macedonia, Malaysia, Moldova, Montenegro, Philippines,
and South Africa were used. Confirmatory factor analysis was employed to assess invariance of each construct.
Results: At baseline, the DASS depression subscale achieved scalar invariance across five countries (CFI = 0.973,
TLI = 0.956, RMSEA = 0.060, SRMR = 0.069) and across timepoints (CFI = 0.990, TLI = 0.979, RMSE = 0.037,
SRMR = 0.034). The CABI extract achieved scalar invariance across two countries (CFI = 0.968, TLI = 0.963,
RMSEA = 0.068, SRMR = 0.085) and across timepoints (CFI = 0.983, TLI = 0.980, RMSEA = 0.044, SRMR =
0.067).

Limitations: Small sample sizes, disproportionate female sample, and use of subscales or item extracts may limit
generalizability. The scales were also not validated for all age groups used.

Conclusions: The study provides evidence of validity for the internal structure of the DASS and CABI extracts
across cultures and over time. These findings support the use of these open-access tools in resource-limited
settings to promote local research.

CABI
Cross-cultural comparisons
Psychometrics

1. Introduction health and overall quality of life. Since 2007 depressive disorders
became the third biggest cause of years lived with disability (YLD) across

Research on the global burden of disease has revealed a consistent all ages and sexes, a value that has only increased from 2007 to 2017 and
increase in life expectancy since the 1990s. As populations continue to now accounts for 14 % of all YLD (James et al., 2018). For children and
age and healthcare services become more accessible, there is increasing adolescents, a meta-analysis of 27 different countries estimated that
interest on how these extra years are lived, with emphasis on mental 13.4 % are actively affected by any mental disorder, which could rise up
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to 17.4 % if symptoms, rather than a diagnosable disorder are consid-
ered (Polanczyk et al., 2015). It is estimated that 241 million youths
worldwide are affected by a mental disorder. The most common mental
health disorders are anxiety disorders (117 million), disruptive behav-
iour disorder (113 million), ADHD (63 million), and depressive disor-
ders (47 million) (Polanczyk et al., 2015). More recent studies have
identified higher rates for some types of mental health disorders,
possibly linked to the onset of the COVID-19 pandemic (Racine et al.,
2021).

To estimate the prevalence of a mental health disorder, adequate
measuring tools are needed. This generates a series of challenges by
requiring psychological scales to be translated, contextualized, adapted,
and tested (Perneger et al., 1999). Psychometric studies in high income
countries are often the most cited reflecting the greater level of resources
to conduct this type of research locally (Cai et al., 2023; Polanczyk et al.,
2015; Racine et al., 2021). This, however, further widens the knowledge
gap with low- and middle-income countries (LMIC) (Kaku et al., 2022;
Limenih et al., 2024). The process of adapting psychometric scales in
different contexts can result in more credible data as the scales are
contextualized and can be optimized or shortened. Moreover, showing
evidence of the validity of the measures across different contexts in-
dicates that the results are comparable across regions (Gugerty and
Karlan, 2018). Adaptations and evidence of validity provide information
for other researchers using the scales to make contextualized informed
decisions.

The Depression Anxiety Stress Scale (DASS) and the Child and
Adolescent Behaviour Inventory (CABI) are freely available measuring
instruments and are thus affordable in LMIC. The DASS-21 was initially
developed and cross-validated between clinical groups and community
samples (Antony et al., 1998; Ng et al., 2007), although normative data
has been drawn for population estimates (Henry and Crawford, 2005),
and its factor structure has been evaluated before (Szabo, 2010). Addi-
tionally, it has been extensively adapted and tested in cultures such as
Hindi (Singh et al., 2013), Arabic (Moussa et al., 2017), Chinese (Jiang
et al., 2020), and Italian (Bottesi et al., 2015), amongst others (Murphy
et al., 2024). On the other hand, the CABI is a more recent measurement
tool assessing a wide range of disorders, including child internalizing
and externalizing behaviour (Cianchetti et al., 2013). The CABI has been
used on children aged 6-17 (Cianchetti et al., 2013, 2017) and predic-
tive validity for clinical populations has been tested (Cianchetti et al.,
2020). It has also been adapted for use Brazil (Costa et al., 2023) and
Italy (Cianchetti et al., 2020). Although within country studies have
been conducted for both scales to a different extent, there is a void of
research focusing on comparing psychometric properties across cultures
and stability of the constructs of depression and child behavioural
symptoms as measured by these scales across time. This puts into
question the comparability of the constructs between countries and
between different timepoints (American Educational Research Associa-
tion et al., 2014).

This study makes use of secondary data collected for the DASS and
CABI from six countries — North Macedonia, Malaysia, Moldova,
Montenegro, Philippines, and South Africa — at several timepoints. This
presents an exceptional opportunity to compare the internal structure of
these scales within the different countries, between the countries and
across timepoints, providing evidence of validity for cross-cultural and
cross-time comparisons (American Educational Research Association
et al., 2014; Boateng et al., 2018; Putnick and Bornstein, 2016). The
aims of this study are therefore to: a) test the internal structure of the
DASS and CABI within each country at baseline, b) compare the factor
structure of the scales across countries, and c¢) compare the factor
structure of the scales of the combined countries at different timepoints.

2. Method

This study makes use of data from an intervention study named ePLH
Pilot Study: Online Support Parent Groups - ParentChat. With the aim to
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improve positive parenting and reduce child maltreatment, the original
study provided a 8-session parenting intervention delivered via
messaging apps (e.g., WhatsApp) to adult caregivers during the COVID-
19 pandemic (ClinicalTrials.gov ID: NCT04809272). The online inter-
vention is an adaptation of the in-person Parenting for Lifelong Health
programmes for parents of children aged 2-17 years, that were origi-
nally developed and tested in South Africa (Cluver et al., 2016; Lachman
et al., 2017; Ward et al., 2020).

2.1. Participants

Participants were recruited with the aid of several partnered orga-
nisations. Data collection was conducted online and led by the in-
stitutions within the countries. For North Macedonia, Institute
Alternativa led recruitment; in Malaysia it was the National Population
and Family Development Board; in Moldova, the Health for Youth As-
sociation was responsible; Montenegro had a collaboration of in-
dividuals from health centres, kindergartens, and NGOs; in the
Philippines the study partnered with the Valenzuela City Social Welfare
and Development Office; lastly in South Africa the organisation Clowns
Without Borders South Africa was responsible for recruitment. There
was no intentional selective recruitment for families. It may be the case
that given the areas and populations the partnered organisations work
with, families could be prone to having children and adolescents with
higher externalizing problems and caregivers with higher depression
symptoms.

At baseline, 566 adult participants consented to participation and
completed the first questionnaire across all countries. Participant ages
ranged from 18 to 71 (M = 39.58, SD = 8.59) of which 31 were male
(5.48 %), 484 were female (85.51 %), and 51 did not disclose their sex
(9.01 %). Due to small number of men, only women were considered for
analysis. All women were required to respond thinking of a single child
(even if they had multiple) whose age was 2 to 17 years (M = 10.96, SD
= 4.35); of those 254 were boys (44.88 %), 268 were girls (47.35 %),
and 44 (7.88 %) did not have their sex disclosed. Most women reported
being the biological parent of the child (n = 400), others mentioned
being a stepparent (n = 1), grandparent (n = 24), an aunt (n = 23), a
sibling (n = 16), a cousin (n = 2), foster parent (n = 14), or something
different (n = 4). Since data on the DASS and the CABI were analysed
independently, complete case analysis resulted in slightly different
sample sizes (Fig. 1).

2.2. Measures

Data was originally collected at baseline for the intervention and ten
weeks afterwards. The first timepoint was before the intervention was
delivered with the last measurement point being after the intervention
delivery had concluded. These measurements were used as screening
tools to assess outcomes associated with the delivery of the intervention
in this case, parent depression and child externalizing symptoms.

The depression subscale of the Depression Anxiety Stress Scale
(DASS-D, 7 items) was used to measure parental depression symptoms
(Antony et al., 1998). Item response options ranged from 0 (Never) to 3
(Always) with minimum score of 0 and maximum score of 21, and higher
scores indicating more depression symptoms (Supplementary Table 1).

Fourteen items from the Child and Adolescent Behaviour Inventory
were used to measure child externalizing problems (Cianchetti et al.,
2013). An extract of items encompassed irritability, externalizing
behaviour of oppositional-defiant disorder, and conduct disorder were
used in original study to capture children externalizing problems. Items
contain three response options ranging from 0 (Not True) to 2 (Very True)
with a minimum score of 0 and a maximum score of 42, with higher
scores indicating more externalizing problems (Supplementary Table 2).
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Fig. 1. Flow-chart selection of participants in the analytical sample.

2.3. Analysis plan

Analyses were carried out in R version 4.2.1 (R Project, 2023) paired
with RStudio Desktop version 2022.02.3 + 492 (Rstudio, 2022), pri-
marily using the lavaan package (Rosseel, 2012). Response option pat-
terns for each scale were reviewed for missingness of response options
for each country and timepoint. Using the first timepoint of all countries,
correlation matrixes were computed to inspect individual item correla-
tions. Similarly, McDonald’s Omega and Cronbach’s Alpha were used to
analyse both subscales to compare if values were consistent with orig-
inal scales (Antony et al., 1998; Cianchetti et al., 2013). Confirmatory
factor analysis (CFA) was used to test the single factor structure of child
externalizing problems from the CABI and adult depression symptoms
from the DASS. In the case of the CABI, only the 11 items that loaded
onto the same factor from its original study were considered as part of
the factor analysis, this excluded CABI12, CABI13, and CABI14
(Cianchetti et al., 2013). For the CFAs, given the response option and
data patterns, the weighted least squares means and variance adjusted
(WLSMV) estimator was used for the CABI as used in other psychometric
papers evaluating the measurement (Costa et al., 2023) with its factor

indicators treated as ordered categorical (Flora and Curran, 2004). Since
items in the DASS scale contain more response options, both the WLSMV
(Bottesi et al., 2015; Jiang et al., 2020) and the Maximum Likelihood
Robust (MLR) (Henry and Crawford, 2005) have been previously used.
For the DASS-D, we used the WLSMV estimator initially, and if models
did not fit properly, Maximum Likelihood Robust (MLR) was used for all
models with indicators being considered in a continuous scale (Little,
2023).

To show proof of validity for the internal structure CFA analyses
were conducted within each of the six countries at the first timepoint as
it had the most completion (American Educational Research Association
et al., 2014). CFA models were considered to fit well if root mean square
error of approximation (RMSEA) and standardized root mean squared
residual (SRMR) were <0.05 (MacCallum et al., 1996; Schermelleh-
Engel et al., 2003) and Tucker-Lewis index (TLI) and CFI were >0.95
(Hu and Bentler, 1999). Models were acceptable if CFI and TLI were
>0.90 and RMSEA and SRMR were <0.08 (Little, 2023). If models did
not reach acceptable fit measures, modification indices were checked
and theoretically plausible changes that had the highest modification
index value were considered for the specific model (Dimitrov, 2010).
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Modifications made to individual models were used to inform the model
used for invariance testing. A decrease in the comparative fit index (CFI)
of >0.01 was considered to indicate non-invariance (Boateng et al.,
2018; Little, 2023; Putnick and Bornstein, 2016).

Invariance testing was conducted for both scales at two different
levels. The initial level compared individual countries at the first time-
point. After confirming invariance between countries, then the regions
were pooled at the first and last timepoints and compared. Any additions
to the model needed to achieve adequate fit measures during the first
timepoint invariance testing were carried over to the timepoint com-
parison invariance testing. On the second stage, individual models were
fit for each timepoint and subsequently compared through the invari-
ance testing. Invariance testing followed the traditional comparisons
between Configural model, CFA with each group estimated differently;
Metric model, a model with equal loadings between groups; and Scalar,
a model with equal loadings and thresholds between groups. In the case
that models did not achieve satisfactory fit measures, partial invariance
was explored. Selection of parameters to be freed up would the ones
with the highest chi-square value which were also significant (p < .05),
one at a time (Brown et al., 2017; Dimitrov, 2010).

3. Results

Response patterns for both the first and last timepoint for all coun-
tries can be observed in Supplementary Tables 3-4 for the DASS-D and
Supplementary Tables 5-6 for the CABI. Missing response options be-
tween countries were inspected both at the first and last timepoints in
the case that the WLSMV estimator was used instead of MLR. For the
DASS-D, comparisons between countries would not have been possible
using the WLSMV estimator due to missing different response options.
For the CABI, only South Africa and Malaysia had full response options
that could enable between country comparisons with said estimator.

The correlation matrix for DASS-D items in all countries for the first
timepoint can be seen in Supplementary Table 7; the CABI correlation
matrix can be found in Supplementary Table 8. For the DASS-D, corre-
lations are mostly stable, with DASS6 and DASS7 having the highest
correlation (r = 0.628), and DASS2 and DASS6 having the lowest value
(r = 0.284). The CABI results showed some low correlations with CABI7
and CABI11 having the lowest value (r = 0.064) and CABI5 with CABI6
having the highest value (r = 0.606). Initial internal consistency checks
were conducted for the DASS-D using both Cronbach’s Alpha (0.84) and
MacDonald’s Omega (0.88). For the CABI, reliability values were high as
well for Cronbach’s Alpha (0.81) and MacDonald’s Omega (0.85).

When conducting the CFA, the WLSMV estimator was initially tested
for the DASS-D, however, model fits were extremely low or failed to
compute for individual countries. The MLR estimator was used for all the
models fitted for the DASS-D. For the CABI CFA the version with 11-
items was considered as the remaining three items (CABI12, CABI13,
CABI14) had not loaded into any factor in the original paper (Cianchetti
et al., 2013). This resulted in two models, an 11-item single factor
structure, and a 11-item two factor structure. Likely due to small sample
size, models following the two-factor structure resulted in multiple er-
rors when estimated (Supplementary Table 9). Because of this, the one
factor structure for general children externalizing problems was used.

One-factor CFA models were fitted for the 7-item DASS-D and 11-
item CABI within each country for the first timepoint (Table 1). Initial
result for individual models did not reach the acceptable thresholds for
most models, and so modification indices were checked, and iterative
additions were included in the model until a satisfactory composition
was reached. For the DASS in North Macedonia, covariances were added
between DASS5 with DASS6 and DASS4 with DASS6. For Malaysia,
covariances were added between DASS6 with DASS7, DASS5 with
DASS7, and DASS2 with DASS4. For Moldova, no covariances were
added as the model resulted in perfect fit measures, which may be a sign
that the model is overfitted for the data provided. For Montenegro, a
covariance between DASS3 with DASS5 was added. For Philippines, a
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Table 1

Fit measures of CFA at first timepoint by country for DASS-D and CABL
Country CFI TLI RMSEA SRMR
DASS-D
North Macedonia 0.992 0.993 0.042 0.053
Malaysia 0.987 0.975 0.050 0.056
Moldova 1.000 1.000 0.000 0.043
Montenegro 0.980 0.968 0.053 0.070
Philippines 0.944 0.909 0.077 0.076
South Africa 0.963 0.939 0.058 0.049
CABI
North Macedonia 0.984 0.977 0.046 0.124
Malaysia 0.983 0.976 0.068 0.106
Moldova 0.983 0.979 0.050 0.153
Montenegro 0.988 0.983 0.038 0.184
Philippines 0.968 0.958 0.072 0.144
South Africa 0.958 0.942 0.076 0.085

covariance between DASS3 with DASS5 was added. Lastly, for South
Africa, a covariance between DASS6 with DASS7 was added.

For the CABI in North Macedonia, covariances were added between
CABI1 with CABI5, CABI3 with CABI6, CABI9 with CABI10 and CABI11,
CABI10 with CABI11. For Malaysia covariances were added between
CABI5 with CABI6, CABI9 with CABI10, CABI11, and CABIS, and
CABI10 with CABI11. For Moldova covariances were added between
CABI2 with CABI4. For Montenegro covariances were added between
CABI3 with CABI4, CABI9 with CABI11, and CABI5 with CABI6. For
Philippines covariances were added between CABI6 with CABI7 and
CABI3 with CABI10. Lastly, for South Africa covariances were added
between CABI5 with CABI6, CABI6 with CABI7, CABI9 with CABI11,
and CABI10 with CABI11 All additions to the models were done one by
one in the order mentioned. Further additions to the models did not
significantly improve the models or made no theoretical sense.

Due to the resulting fit measures for the CFAs per country for the first
timepoint, data from all countries except Moldova were combined to test
invariance between countries for the DASS-D; only Malaysia and South
Africa were combined for the CABI due to having responses for all cat-
egories in its items and enabling the usage of the WLSMV estimator. For
the DASS-D, the configural model contained the covariances previously
added for the CFA models within the 5 countries and obtained satis-
factory fit measures (Table 2). When loadings were constrained to be
equal for Metric invariance, an additional covariate was added between
DASS4 with DASS7. Scalar invariance was achieved after adjusting for
partial invariance sequentially, first the intercept for DASS2 was allowed
to vary between groups, next the DASS4 was released of constrains, and
lastly DASSS intercept was allowed to vary (first and last change were
prompted by differences in Montenegro, second change was prompted
by differences in South Africa). Results suggest metric invariance of the
measurement model between the five countries, and partial scalar
invariance between them.

Table 2

Invariance testing for between countries for DASS-D and CABI.
Model CFI TLI RMSEA SRMR
DASS-D
Configural 0.982 0.947 0.066 0.037
Metric 0.979 0.959 0.058 0.069
Scalar 0.973 0.956 0.060 0.069
CABI
Configural 0.972 0.960 0.071 0.086
Metric 0.970 0.961 0.070 0.095
Scalar 0.968 0.963 0.068 0.085

Note: comparisons were done for the first timepoint. For the DASS-D, only North
Macedonia, Malaysia, Montenegro, Philippines, and South Africa were
compared. For the CABI, only Malaysia and South Africa were compared.
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For the CABI, the configural model contained the covariances pre-
viously added for the CFA models within both Malaysia and South Af-
rica. Configural model obtained satisfactory fit measures (Table 2),
however, when loadings were constrained to be equal for Metric
invariance, an additional covariate was added between CABI2 with
CABIA4. Scalar invariance was achieved afterwards without any further
changes to the model. Results suggest invariance of the measurement
model between Malaysia and South Africa at the first timepoint.

After achieving invariance between the pooled countries, we tested
invariance across time between the baseline and last timepoint
(Table 3). Because of the achieved invariance at the country level, the
five countries were pooled and compared between timepoints for the
DASS-D and only South Africa and Malaysia for the CABI. The resulting
model structure from the between country comparisons was used for
both timepoints. The DASS-D model for the last timepoint required the
addition of one additional covariance between DASS1 with DASS5. The
CABI model for both timepoints did not require any changes.

Results of invariance testing across the first and last timepoint show
positive results (Table 4). For the DASS-D, invariance was achieved at
the Configural and Metric level without further additions to the model.
Scalar invariance was achieved after adjusting for partial invariance.
First, DASS1 intercept was released, then DASS2 intercept was released.
No further changes were included in the model to achieve Scalar
invariance. For the CABI, invariance was achieved at the Configural,
Metric and Scalar level without further additions to the models. It should
be noted that when pooling data, the item CABI1 for Malaysia at the last
timepoint does not possess any responses in one of the options which
lead to errors when estimating the models. Resulting loadings for the
country pooled model (only one timepoint) and the country-timepoint
(two timepoints) pooled models can be observed in Table 5.

4. Discussion

Scores from psychometric measures are often compared between
countries and between different timepoints, often with little evidence
whether these constructs are stable between the compared groups. This
study set out to evaluate the internal structure of the freely available
DASS and CABI measurement tools in multiple countries. It examined
the internal structure of the DASS-D and CABI within and between
countries and between different timepoints using secondary data from
an all female sample collected in North Macedonia, Malaysia, Moldova,
Montenegro, Philippines, and South Africa. The statistical analyses
showed promising results for the internal structure of the DASS-D and
CABI within countries, which aligns with previous studies on the psy-
chometric properties of the measures (Bottesi et al., 2015; Costa et al.,
2023; Jiang et al., 2020; Moussa et al., 2017; Singh et al., 2013; Szabd,
2010). This study makes an additional contribution by examining be-
tween country and time comparisons, which are generally more limited
in literature, and not currently available for the DASS and CABI. Cross
country and time comparisons provide information on how comparable

Table 3
Fit measures of CFA for first and last timepoint for the pooled countries for
DASS-D and CABIL

Timepoint CFI TLI RMSEA SRMR
DASS-D

First timepoint 0.995 0.983 0.033 0.043
Last timepoint 0.990 0.958 0.052 0.023
CABI

First timepoint 0.974 0.961 0.063 0.065
Last timepoint 0.978 0.967 0.047 0.063

Note: For the DASS-D, only North Macedonia, Malaysia, Montenegro,
Philippines, and South Africa were pooled. For the CABI, only Malaysia and
South Africa were pooled.
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Table 4

Invariance testing between first and last timepoint for DASS-D and CABIL.
Model CFI TLI RMSEA SRMR
DASS-D
Configural 0.998 0.991 0.025 0.017
Metric 0.996 0.989 0.027 0.030
Scalar 0.990 0.979 0.037 0.034
CABI
Configural 0.983 0.975 0.048 0.060
Metric 0.979 0.972 0.051 0.074
Scalar 0.983 0.980 0.044 0.067

Note: For the DASS-D, only North Macedonia, Malaysia, Montenegro,
Philippines, and South Africa were pooled. For the CABI, only Malaysia and
South Africa were pooled.

Table 5
Loadings of items for resulting CFA without grouping by country for 7-item
DASS-D and 11-item CABL

Item Loading Standard error P-value
Country pooled

DASS1 1.000 - -
DASS2 0.974 0.118 <0.001
DASS3 1.115 0.112 <0.001
DASS4 1.142 0.119 <0.001
DASS5 1.123 0.125 <0.001
DASS6 0.815 0.126 <0.001
DASS7 0.839 0.107 <0.001
Country-timepoint pooled

DASS1 1.000 - -
DASS2 0.899 0.084 <0.001
DASS3 1.002 0.078 <0.001
DASS4 1.037 0.086 <0.001
DASS5 1.047 0.088 <0.001
DASS6 0.825 0.090 <0.001
DASS7 0.830 0.079 <0.001
Country pooled

CABI1 1.000 - -
CABI2 1.005 0.114 <0.001
CABI3 0.902 0.109 <0.001
CABI4 1.016 0.107 <0.001
CABI5 0.912 0.110 <0.001
CABI6 0.802 0.100 <0.001
CABI7 0.696 0.112 <0.001
CABI8 1.012 0.104 <0.001
CABI9 0.985 0.124 <0.001
CABI10 0.763 0.119 <0.001
CABI11 0.867 0.142 <0.001
Country-timepoint pooled

CABI1 1.000 - -
CABI2 1.015 0.092 <0.001
CABI3 0.913 0.087 <0.001
CABI4 1.035 0.088 <0.001
CABI5 0.969 0.088 <0.001
CABI6 0.796 0.082 <0.001
CABI7 0.666 0.091 <0.001
CABI8 0.980 0.085 <0.001
CABI9 0.880 0.099 <0.001
CABI10 0.794 0.092 <0.001
CABI11 0.213 0.036 <0.001

Note: For the DASS, only North Macedonia, Malaysia, Montenegro, Philippines,
and South Africa were pooled. For the CABI, only Malaysia and South Africa
were pooled.

the measurements are. The results presented here provide evidence of
construct robustness for the freely available DASS and CABI which
should aid researchers make better informed comparisons of the results
of these scales.
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Given the smaller sample sizes examined within each country, de-
cisions had to be taken regarding the estimator and the factor structure
of the scales. Differences in the literature for the DASS regarding the
usage of WLSMV (Bottesi et al., 2015; Jiang et al., 2020) or MLR (Henry
and Crawford, 2005) estimator led to both being tested. The MLR esti-
mator resulted in a better estimator for the current model. As the DASS
contains four response options, it is more flexible on the type of esti-
mators that can be applied (Little, 2023). On the other hand, it could be
that given to small sample size per grouping category, not all response
options were available and thus it resulted in poorer fit measures. For
the CABI, only the WLSMV estimator was used, which fit the models
adequately as it has done in previous studies (Costa et al., 2023).
However, given only a fraction of the full CABI was used during the
original study, paired with having small sample size per grouping
category, it became difficult to replicate factors tested in more recent
studies (Cianchetti et al., 2020; Costa et al., 2023), and factor structure
was then decided based on the original scale results (Cianchetti et al.,
2013).

Internal consistency checks for both the DASS-D and CABI showed
good Cronbach’s Alpha and MacDonald’s Omega. Values for the DASS-D
were high although slightly lower than those obtained in the original
inception of the scale (Antony et al., 1998); reliability values for the
CABI were high as very similar to those obtained in the original paper
(Cianchetti et al., 2013). Correlation matrixes for both the DASS-D and
CABI show mostly moderate correlations, with the CABI having a few
more low correlations. The original CABI scale (Cianchetti et al., 2013)
references externalizing problems through four different factor struc-
tures, a core set of externalizing problems (CABIS5 to CABI11), irritability
(CABI1 to CABI4), three added items that were considered clinically
relevant (CABI12, CABI13, CABI14), and everything added as a factor.
This would explain differences between individual item correlations.

CFA within each country at baseline assessments showed positive
results for the internal structure of the depression subscale of the DASS-
D. Results for North Macedonia, Malaysia, Montenegro, and South Af-
rica show satisfactory results supporting the notion of the internal
structure working within each country similar to previous studies
(Bottesi et al., 2015; Henry and Crawford, 2005; Jiang et al., 2020;
Murphy et al., 2024). Results from Philippines are borderline accept-
able, although it is important to note that it also has the smallest sample
size which can make fit indices less stable (Little, 2023; Wolf et al.,
2013). On the other hand, functionality of the scale within Moldova
couldn’t be tested as the model produced almost perfect fit measures.
Overall, these results show proof of validity for the internal structure
functionality within North Macedonia, Malaysia, Montenegro,
Philippines, and South Africa.

Likewise, CFA within each country for the CABI show favourable
results for the CFI and TLI estimators with RMSEA mostly acceptable and
SRMR being high for all countries. One explanation for this could be the
small sample size as both RMSEA and SRMR tend to be more susceptible
to sample sizes, however the likely explanation for these is the lower
correlations seen in the correlation matrix (Little, 2023; MacCallum
et al., 1996; Schermelleh-Engel et al., 2003), as opposed to the DASS-D.
Generally, in terms of internal structure, results from the factorial
analysis of the CABI for each individual country should be interpreted
with caution. Most fit measures show acceptable or excellent results,
moreover the underlying issue likely with the covariance matrix may
indicate that the items are not working as well as intended for a single
factor structure. In terms of psychometric validity, these should be
weighted together with other forms of validity (e.g. content validity)
that can further inform the composition of the structure; similar to how
the original scale included clinically relevant items into the factor
structure without statistical evidence (Cianchetti et al., 2013).

The diversity of countries analysed for invariance makes a significant
contribution to literature as between culture comparisons are uncom-
mon, but results are assumed to be comparable (e.g. comparing DASS
depression scores from one paper to another). For between country
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invariance testing of the DASS-D, we were able to compare data across
North Macedonia, Malaysia, Montenegro, Philippines, and South Africa.
Configural and Metric invariance were achieved without many modifi-
cations, with Scalar invariance requiring partial invariance to be
included into the model for some parameters of the model. Guidelines
for acceptable partial invariance are inconsistent with some suggesting
at least no changes on a majority of items, half of items (Putnick and
Bornstein, 2016), or a proportion of the overall model parameters
(Dimitrov, 2010). Regardless of the criteria, the given partial invariance
results from the study would at worst be borderline (e.g. the number of
model parameters) but within the acceptable range. This result is
promising given the high number of groups tested which would be ex-
pected to introduce more noise. For the CABI, only Malaysia and South
Africa were compared since the lack of answered response option cat-
egories by the participants in other countries would have resulted in
several model errors. Invariance testing for these two countries some-
what resemble the results obtained in the within country cases with
slight improvements: CFI and TLI were high and acceptable, RMSEA was
just acceptable and SRMR was just above the acceptable but marginally
lower than the within country comparison. This is likely explained by
the pooling of the two countries and greater sample sizes which made
the covariance matrix more stable (Little, 2023; MacCallum et al., 1996;
Schermelleh-Engel et al., 2003); additionally, both countries individu-
ally had the lowest SRMR values from all of them. These results provide
evidence for the comparability of both the DASS-D and CABI scales
between the respective countries included in each comparison (Boateng
et al., 2018; Brown et al., 2017; Dimitrov, 2010; Little, 2023; Putnick
and Bornstein, 2016). As open-access tools, this has broad implications
for as it provides support for the widespread use of these open access
tolls across cultures and settings, without further costly adaptation.

After achieving Scalar invariance between countries, the same
countries were pooled and tested for time invariance. This approach was
favoured given that an intervention had taken place in between the
measurements which would have likely influenced the raw scores or
comparisons, nonetheless the loadings of the items should remain stable
across time if invariant. Individual timepoint models for both the DASS-
D and CABI reached satisfactory fit measures in a straightforward
manner. This should provide additional evidence of the invariance be-
tween countries within both timepoints, as well of the added stability to
the models due to the increased sample size. Invariance testing between
timepoints was similar to the testing between countries but resulted in
fewer model adaptations. The DASS-D reached Configural, Metric, and
partial Scalar invariance with fewer adaptations. The CABI reached
Configural, Metric, and Scalar invariance without any further additions
to the models. This provides evidence for the comparability of the
constructs across time-cultures, meaning the constructs can be expected
to be measuring the same thing between North Macedonia, Malaysia,
Montenegro, Philippines, and Malaysia for the DASS-D, and Malaysia
and South Africa for the CABI at different timepoints (Boateng et al.,
2018; Little, 2023; Putnick and Bornstein, 2016).

The opportunity of such conducting research on such a culturally
diverse sample came with limitations. The small sample sizes of the
initial study per country limited the testing of these measures for Mol-
dova and invariance testing of the CABI due to lack of categorical
response options chosen by participants in the different countries. At the
same time this resulted in using MLR instead of WLSMYV as the estimator
for the DASS-D. Because of the smaller sample within countries the
decision to keep only women was taken as men would be spread out
thinly across the different countries. The usage of secondary data also
resulted in subscales being used instead of complete scales. Similarly,
both of this resulted in the usage of the CABI on children from diverse
developmental stages, some toddlers (reported by parents) being the
more problematic as some of the items may not be adequately adapted.
Also influencing all of these points is the fact that these data were
collected as part of an intervention study which had the intention of
influencing both outcomes from the scales included in this study, being
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parental depression and child externalizing symptoms. This resulted in
less variation in the items for the last timepoint. On a different note,
even though the scales were contextualized to every country, more data
could have been collected to show evidence of validity from different
perspectives (e.g. cognitive interviews to understand if participants were
interpreting the questions similarly across the different countries, or
selecting populations that had already been clinically assessed).

5. Conclusions

This study provides evidence of validity for the internal structure of
the DASS-D and CABI. Testing of both scales for individual countries
resulted positively for the internal structure for the DASS-D subscale and
borderline acceptable for the CABI subscale. As the most novel part the
study, invariance at the Scalar level was achieved for the five-country
comparison of the DASS-D and the two-country comparison of the
CABI. Similarly, time invariance was also achieved between the same
countries for the two different timepoints of the DASS-D and CABI. This
study provides evidence for the robustness of both scales being com-
parable across cultures and time. Our findings suggest that these open-
access tools are widely applicable. Their use would contribute to
decolonising research through using valid, reliable alternatives to for-
profit instruments developed in high-income countries. Future studies
should investigate the functionality of the full scales with bigger sample
sizes, specially including more males; explore the functionality of the
CABI externalizing subscale as a two-factor structure; and explore other
proofs of validity of the scales in different countries.
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