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Cross-cultural measurement invariance of the
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Background. In order to compare estimates by one assessment scale across various cultures/ethnic groups, an import-
ant aspect that needs to be demonstrated is that its construct across these groups is invariant when measured using a
similar and simultaneous approach (i.e., demonstrated cross-cultural measurement invariance). One of the methods for
evaluating measurement invariance is testing for differential item functioning (DIF), which assesses whether different
groups respond differently to particular items. The aim of this study was to evaluate the cross-cultural measurement
invariance of the Revised Child Anxiety and Depression Scale (RCADS) in societies with different socioeconomic, cul-
tural, and religious backgrounds.

Methods. The study was organised by the International Child Mental Health Study Group. Self-reported data were
collected from adolescents residing in 11 countries: Brazil, Bulgaria, Croatia, Indonesia, Montenegro, Nigeria,
Palestinian Territories, the Philippines, Portugal, Romania and Serbia. The multiple-indicators multiple-causes model
was used to test the RCADS items for DIF across the countries.

Results. Ten items exhibited DIF considering all cross-country comparisons. Only one or two items were flagged with
DIF in the head-to-head comparisons, while there were three to five items flagged with DIF, when one country was
compared with the others. Even with all cross-culturally non-invariant items removed from nine language versions tested,
the original factor model representing six anxiety and depressive symptoms subscales was not significantly violated.

Conclusions. There is clear evidence that relatively small number of the RCADS items is non-invariant, especially
when comparing two different cultural/ethnic groups, which indicates on its sound cross-cultural validity and suitabil-
ity for cross-cultural comparisons in adolescent anxiety and depressive symptoms.
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genetic, neurobiological and environmental correlates,
as well as various treatment options, while eliciting the
same aspects of certain psychopathology across different
cultures. From a psychometrical point of view, the latter
is only possible if assessment methods operate in the
same way and underlying constructs have the same the-
oretical structure for two or more cultural groups, in
order to prevent biased estimations (Dimitrov, 2010).
In other words, cross-cultural validity of an assessment
tool is assumed if its assessment methods operate in
the same way and its underlying constructs have the
same theoretical structure for two or more cultural
groups (Dimitrov, 2010). The trend had been for
researchers to assume that the replication of the theoret-
ical construct of an assessment scale developed in one
language/culture in another guarantees its cross-cultural
equivalence and suitability of such tool for cross-cultural
comparative estimation (Byrne & Watkins, 2003). This
assumption is being increasingly debunked as it has
been established that a prerequisite for establishing
measurement equivalence of an assessment scale is
that the theoretical construct is measured in each culture
in the same way and tested simultaneously across
the cultural/ethnic groups (He & van de Vijver, 2012).
Therefore, in order to compare estimates by one assess-
ment scale across various cultures/ethnic groups, an
important aspect that needs to be demonstrated is that
its factorial structure across different ethnic/cultural
groups is invariant when measured using a similar
and simultaneous approach (i.e., demonstrated cross-
cultural measurement invariance; Byrne & Watkins,
2003; Gregorich, 2006; Dimitrov, 2010; Milfont & Fisher,
2010).

Cross-cultural studies over the past two decades
have showed that adolescents from various cultures re-
port different levels of anxiety and depressive symp-
toms (e.g., Charman & Pervova, 1996; Ollendick et al.
1996; Stewart et al. 2004; Essau et al. 2008, 2011).
However, to which extent are these estimations
bias-free is questionable, because a very few scales
for anxiety and depressive symptoms have data for
cross-cultural measurement invariance (Stevanovic
et al. 2016). There is some evidence that scales such
as the Fear Survey Schedule for Children-Revised
(Ollendick, 1983), Multidimensional Anxiety Scale for
Children (March et al. 1997), Revised Child Anxiety
and Depression Scale (RCADS) (Chorpita et al. 2000),
Revised Children’s Manifest Anxiety Scale (Reynolds
& Richmond, 2000), and Mood and Feelings
Questionnaire (Angold et al. 1995), might provide in-
variant measurements across different ethnic/cultural
groups, but more work is needed to claim that these
scales are suitable for cross-cultural comparisons.

The RCADS (Chorpita et al. 2000) has drawn signifi-
cant research and clinical attention recently. The
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RCADS was developed with an idea to capture vari-
ous anxiety and depressive symptoms at once consid-
ering significant co-morbidity between the two types
of psychopathology. The scale includes the main fea-
tures of separation anxiety disorder (SAD), social pho-
bia (SP), generalised anxiety disorder (GAD), panic
disorder (PD), obsessive-compulsive disorder (OCD),
and major depressive disorder (MDD), represented
as a theoretical six-factor construct (Chorpita et al.
2000). Considering either the self- or parent report of
the scale in clinical and community samples of chil-
dren and adolescents, the six-factor structure was
replicated to a fair extent in various psychometric stud-
ies (i.e., de Ross et al. 2002; Chorpita et al. 2005;
Ebesutani et al. 2010, 2011; Brown et al. 2013), including
several language versions, such as Danish (Esbjern
et al. 2012), Dutch (Mathyssek et al. 2013; Kosters
et al. 2015), French (Bouvard et al. 2015), or Spanish
(Sandin et al. 2009; Park et al. 2015). Two studies are
also available reporting the cross-cultural measure-
ment invariance data (Latzman et al. 2011; Trent et al.
2012). Both studies used the original English version
to evaluate measurement invariance across African
and White American children and adolescents. The
results supported the six-factor structure in both ethni-
city groups, with similar item cluster patterns map-
ping well onto the six-factor structure of the RCADS
and the same general item-factor relationships in
both studies. The latter study identified five non-
invariant items across the two groups (Trent et al.
2012).

The cross-cultural measurement invariance of the
RCADS is yet to be established beyond among ethnic
populations in the USA including other cultural
groups with different socioeconomic, cultural and
religious backgrounds to claim it is suitable for cross-
cultural comparisons. As part of a larger project asses-
sing psychometric properties of several adolescent
psychopathology rating scales and trauma correlates
under the auspices of the Phase II project of the
International Child Mental Health Study Group
(ICMH-SG, for details see www.icmhsg.org; Atilola
et al. 2013; Stevanovic et al. 2014), we report data on
the cross-cultural measurement invariance of the
RCADS self-report from adolescents sampled in 11
countries world-wide, namely Brazil, Bulgaria,
Croatia, Indonesia, Montenegro, Nigeria, Palestinian
Territories, the Philippines, Portugal, Romania and
Serbia. Our research design addressed two important
aspects for cross-cultural invariance assessments.
First, more than two different cultures/ethnic groups
were included to establish cross-cultural invariance,
because with more groups included, there would be
greater variability in the measuring construct among
the groups to be detected for cross-cultural invariance.
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Second, several language versions were included, be-
cause demonstrating cross-cultural measurement in-
variance for the construct of one scale in the country
of its origin does not imply that its construct is
transferred into its translations. Thus, the underlying
construct represented by the scale needs to be simul-
taneously tested and confirmed using different lan-
guage versions for documenting its cross-cultural
measurement invariance.

Methods
Participants

This study was conducted simultaneously across the
included countries from October 2014 to June 2015.
Participants represented a sample of convenience
from rural and urban communities based on the loca-
tion of the researchers. The same recruitment proced-
ure was followed across all locations. Samples from
each location were drawn from at least five schools
within a frame of randomly selected schools within a
well-defined local, political, or administrative zone
that is convenient for the participating researcher. At
least one school is however drawn from both a rural
and an urban setting. It was estimated that valid
data from at least 250 participants were needed, but
all researchers from particular country in the project
were encouraged to include more participants if finan-
cially and technically possible. Ethical approvals were
obtained in all countries from the appropriate local au-
thorities and/or ethical committees. The adolescents
were contacted by school psychologists/counsellors/
teachers and were informed about the study. Of all
contacted, only those who agreed to participate and
returned the written self/parental consents (depending
on age) were included.

Instruments
RCADS

The RCADS is a 47-item scale about anxiety and de-
pressive symptoms in youths (Chorpita et al. 2000,
2005). The six subscales correspond to SAD (7 items),
SP (9 items), GAD (6 items), PD (9 items), OCD
(6 items) and MDD (10 items). The respondent indi-
cates on a 4-point scale how often each symptom is
present ranging from ‘never’ (0 point) to ‘always’ (3
points). The sum of all answered items in a subscale
is the total raw score of that subscale. The RCADS
also yields a Total Anxiety scale (sum of all scores
from anxiety subscales) and a Total Internalizing
scale (sum of all subscales” scores). The RCADS was
professionally translated and culturally adapted into

Arabic, Bulgarian, Bahasa Indonesia, Croatian, Monte-
negrin, Portuguese for Portugal, Portuguese for Brazil,
Romanian, Serbian and Yoruba languages following
the same procedure in each country: two forward
translations, a single form development, a single
back-translation and the pre-testing (i.e.,, cognitive
debriefing).

Family affluence scale (FAS)

Information on socioeconomic status (SES) was col-
lected using the FAS, a valid indicator of adolescents’
material circumstances (Boyce et al. 2006). The FAS is
a self-report questionnaire that provides information
about indicators of familial wealth using four para-
meters, including family car ownership, adolescent’s
own bedroom, family ownership of a computer and
family holiday in the previous 12 months. The FAS
was also professionally translated and culturally
adapted into the above mention languages following
the same procedures. A composite FAS score was cal-
culated for each participant based on the responses to
these items, with possible scores ranging between 0
and 9. The greater the obtained score, the higher the
SES.

Data analysis

Categorical confirmatory factor analysis (CCFA) was
used to examine whether the six-factor model fitted
the data well in each country. The reliability of the
questionnaire in each country was assessed by
Cronbach’s alpha coefficient. Cross-cultural measure-
ment invariance of the RCADS was assessed through
the multiple-indicators multiple-causes (MIMIC)
model (Joreskog & Goldberger, 1975). From a technical
point of view, the MIMIC is an extension of the con-
firmatory factor analysis model that includes covari-
ates, thus the effects of confounding variables can be
controlled while measurement invariance is examined
across the groups of interest. The MIMIC consists of
two basic components, namely measurement and
structural components. The measurement component
of the model relates one or more latent variables to
its indicators; here measurement component modelled
the relationship between six latent variables related to
RCADS subscales and items. In the structural compo-
nent, the association between latent variables and cov-
ariates such as age and gender was modelled. To test
items for differential item functioning (DIF) as an indi-
cator of measurement non-invariance across different
countries, all items were regressed on each country,
and a significant direct effect from the country of inter-
est to an item indicated measurement non-invariance.



Our primarily analysis showed that there were
significant difference in terms of age, gender, types
of religion and the FAS score across different countries.
Therefore, assessing the measurement invariance
across the countries was conducted, while controlling
the effects of these covariates.

In order to perform all pairwise comparisons across
all countries, we conducted MIMIC analysis nine
times, where each country was considered in turn as
the reference group, while the other nine countries
were considered as the focal groups by defining nine
indicator variables for each country. To detected
items with DIF, we estimated a MIMIC model in
which all possible direct effect from items to covariates
were constrained to zero. If this model fits the data
well, it would suggest that there is no DIF item; how-
ever, a model with poor fit would imply source of non-
invariance. Large magnitudes of modification indices
would suggest that which items are likely to show
DIF (Bye et al. 1985). Afterwards, the paths from a
probable DIF items to the indicator variables of interest
were freely estimated, one at a time (in an iterative pro-
cess); and in a case of significant direct effect, the items
were distinguished as DIF.

The fit of invariant and non-invariant models was
evaluated using several criteria: chi-square statistics,
root mean square error of approximation (RMSEA),
Tuker-Lewis index (TLI), and comparative fit index
(CFI). However, because chi-square statistics detect
even trivial differences in a large sample size
(Cheung & Rensvold, 2002), we used the other above-
mentioned indices. The CFI and TLI values >0.90
indicate acceptable and >0.95 excellent model fit,
while the RMSEA values <0.08 indicate acceptable
and <0.06 excellent model fit. We applied the Mean-
and Variance-adjusted Weighted Least Square estima-
tion procedure being proposed for ordinal indicators
in the Mplus 6.1 software to fit CCFA and MIMIC
models (Muthén & Muthén, 1998-2010).

Results

Complete data for the present study were avail-
able from 3,908 adolescents aged 13-18 years from 11
countries: Brazil (n=289), Bulgaria (1=263), Croatia
(n=548), Indonesia (n=452), Montenegro (n=2328),
Nigeria (n=365), Palestinian Territories (n=319),
Philippines (1 =284), Portugal (n=628), Romania (n=
329), and Serbia (n=387; Table 1). There were signifi-
cant differences across the countries in gender (x>
(10)=81.06, p<0.001), age (F (10)=136.63, p<0.001),
socioeconomic status — FAS score (F (10)=64.62, p<
0.001), and religion distribution (x* (40) =5646.42, p<
0.001, Appendix 1).
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CCFA

The value of Cronbach’s alpha coefficient for the whole
scale in all countries was >0.88 implying on adequate
reliability (Table 1). Table 2 shows the results of
CCFA for each country. The CFI, TLI and RMSEA
values indicated an acceptable fit to the data for
Bulgaria, Croatia, Indonesia, Montenegro, Serbia,
Palestinian Territories and Portugal. For Brazil,
Nigeria and Romania the CFI and/or TLI values were
slightly below acceptable values (<0.87), while the
RMSEA values were all below 0.08, indicating an ac-
ceptable fit to the data. However, all three fit indexes
indicated a poor fit to the data for the Philippines,
even after considering modification indexes, thus this
country was omitted from the subsequent analyses.

Cross-cultural measurement invariance

Considering that the assessment of measurement in-
variance by the MIMIC model is an iterative process,
only the results of the parameter estimates of the
items showing DIF in the final step are presented in
Table 3. As indicated, each country was in turn consid-
ered as the reference country and, due to space limita-
tion, simply the focal countries in which DIF items
were detected across those and the reference country
are presented. Overall, only ten items exhibited DIF
considering all cross-country compressions; namely
items 1, 9, 10, 12, 13, 19, 32, 42, 46 and 47. These
items were from all subscales except the PD subscale,
which had none DIF item.

As the parameter estimates suggested, Serbian ado-
lescents reported lower scores (indicated by negative
values of B coefficients) for items 19 and 47 in the
MDD subscale compared with adolescents from
Indonesia and Croatia, respectively. In contrast,
Serbians reported higher scores (indicated by positive
values of B coefficients) for items 9 and 46 in the
SAD subscale and item 42 in the OCD subscale as
opposed to Croatians, Indonesians and Romanians, re-
spectively. When Nigeria was considered as the refer-
ence country, lower scores were observed for items 19
and 47 in the MDD subscale, items 9 and 46 in the SAD
subscale, and item 1 in the GAD subscale compared
with Indonesians, Croatians, Serbian and Brazilian, re-
adolescents
reported higher scores for item 42 in the OCD subscale
compared with adolescents from Romania. In add-
ition, adolescents from Indonesia reported lower

spectively. However, from Nigeria

scores for item 9 compared with adolescents from
Serbia and Montenegro, but higher scores for items 1
and 42 than adolescents from Croatia and Romania.
In the case of Bulgaria as the reference group, these
adolescents also reported lower scores for items 19
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Table 1. Distribution of Participants by Gender, Age and Socioeconomic status across countries, with Cronbach’s alpha coefficient for the

RCADS total score

Age, M FAS score, M Cronbach’s
Country Gender, Male/female n (%)* (s.D.) years** (s.D.) years*** alpha coefficient
Brazil, n=289 123 (42.6)/166 (57.4) 13.13 (1.24) 4.74 (2.07) 0.95
Bulgaria, 1 =263 120 (45.6)/143 (54.4) 14.88 (1.41) 5.67 (1.85) 0.93
Croatia, 11=548 165 (30.1)/383 (69.9) 16.45 (1.01) 5.25 (1.77) 0.94
Indonesia, n=452 172 (38.1)/280 (61.9) 15.35 (1.33) 3.97 (2.06) 0.92
Montenegro, =328 139 (42.4)/189 (57.6) 15.66 (1.51) 5.36 (1.99) 0.95
Nigeria, =365 159 (43.6)/206 (56.4) 14.56 (1.43) 3.06 (2.11) 0.91
Palestine, n=319 163 (51.1)/156 (48.9) 14.98 (2.01) 4.25 (1.86) 0.92
Philippines, n =284 156 (54.9)/128 (45.1) 16.35 (0.68) 4.65 (1.89) 0.88
Portugal, n=628 303 (48.2)/325 (51.8) 15.67 (1.84) 5.04 (2.12) 0.96
Romania, 11=329 163 (49.5)/166 (50.5) 15.28 (1.47) 5.39 (1.87) 0.92
Serbia, 11=387 156 (40.3)/231 (50.7) 15.57 (1.51) 455 (1.89) 0.94

*x* (10) =81.06, p<0.001; **F (10)=136.63, p <0.001; ***F (10) = 64.62, p <0.001.

and 47 as compared with adolescents from Indonesia
and Croatia; while reporting higher scores for item
42 than adolescents from Romania. When Croatia
was the reference country, the negative values of f8
coefficients for item 12 in the SP subscale, item 19 in
the MDD and item 1 in the GAD indicated that these
adolescents reported lower scores than adolescents
from Nigeria and Indonesia. The positive values of f8
coefficients indicated that they reported higher scores
for items 9 and 42 as opposed to adolescents from
Indonesia and Romania. When Palestine was the refer-
ence country, items 12 and 19 had lower scores (indi-
cated by negative values of f coefficient) as

Table 2. Fit statistics for the six-factor model across included
countries

RCADS 47 items RCADS 37 items

CFI TLI RMSEA CFI TLI RMSEA
Brazil 090 0.88 0.07 0.88 0.89 0.07
Bulgaria 093 0.92 0.04 093 0.92 0.04
Croatia 090 0.90 0.05 090 0.90 0.05

Indonesia 091 0.90 0.04 092 091 0.04
Montenegro  0.92 0.91 0.04 093 0.92 0.04
Nigeria 0.88 0.87 0.04 0.88 0.87 0.04
Palestine 0.92 091 0.04 0.93 0.92 0.40
Philippines 041 0.37 0.17 - - -

Portugal 093 0.92 0.06 092 091 0.06
Romania 0.88 0.87 0.05 0.87 0.86 0.06
Serbia 093 092 0.05 093 092 0.05

RMSEA, root mean square error of approximation; TLI,
Tuker-Lewis index; CFI, comparative fit index.

compared with Nigeria and Indonesia, while items 9,
1 and 42 were with higher scores compared with
Indonesia, Croatia and Romania. In the case of
Montenegro as the reference group, items 9 and 19
exhibited uniform DIF across this country and
Indonesia, item 47 across Montenegro and Croatia
and item 42 across Montenegro and Romania.

Furthermore, the positive values of f coefficients
indicated that adolescents from Romania reported
higher scores in all the items with DIF than adolescents
from Serbia (item 1), Indonesia (item 32), Bulgaria
(items 10 and 47), Montenegro (item 1), Portugal
(item 1) and Brazil (item 1) except for the item 13 in
the GAD subscale, where they reported lower scores
than adolescents from Indonesia. Three items were
also detected as uniform DIF across Portugal and
Nigeria (item 12), Portugal and Croatia (item 47) as
well as Portugal and Romania (item 42). Finally,
Brazilians also reported lower scores than Nigerians
in item 12, Croatians in item 47 and Portuguese in
item 12; however, they had higher scores for items 9
and 42 as compared with adolescents from Indonesia
and Romania, respectively.

The further analyses considered the RCADS after re-
moving the DIF items. From the SAD subscale, it were
removed items 9 and 46, from the SP items 12 and 32,
from the GAD items 1 and 13, from the OCD items 10
and 42, and from the MDD items 19 and 47, while in
the PD all items remained whereas no DIF was
detected. We rerun the CCFA on the remaining 37
items represented by the original six-factor model
(Table 2). The fit indexes changed only slightly, and
their values again indicated on an acceptable fit to
the data for Bulgaria, Croatia, Indonesia, Montenegro,
Serbia, Palestinian territories and Portugal. For Brazil,



Table 3. Parameters estimate and its standard error of the items showing DIF when each country was considered as the reference group

Social phobia Major depression Separation anxiety Generalised anxiety Obsessive-compulsive
Item 12 Item 32 Item 19 Item 47 Item 9 Item 46 Item 1 Item 13 Item 10 Item 42
Reference Focal
country countries B(s.E.) B(s.E.) B(s.E.) B(s.E.) B(s.E.) B(S.E.) B(S.E.) B(s.E.) B(s.E.) B(s.E.)
Serbia Indonesia - - —0.703(0.07) - - 0.843(0.067) - - - -
Croatia - - - —0.626(0.05)  0.853(0.059) - - - - -
Romania - - - - - - - - - 0.303(00.18)
Nigeria Serbia - - - - —0.397(0.06) - - - - -
Indonesia - - —0.661(0.068) - - - —0.645 - - -
(0.064)
Croatia - - - —0.636 - - - - - 0.292(0.021)
(0.052)
Romania - - - - - - - - - -
Brazil - - - - - —0.226(0.016) - - - -
Indonesia Serbia - - - - —0.634 - - - - -
(0.054)
Croatia - - - - - 0.536(0.05) - - -
Montenegro - - - - —0.256 - - - - -
(0.025)
Romania - - - - - - - - 0.264(0.024)
Bulgaria Indonesia - - —0.647(0.046) - - - - - - -
Croatia - - - —0.568 - - - - - -
(0.051)
Romania - - - - - - - - - 0.272(0.025)
Croatia Nigeria —0.968 - - - - - - - - -
(0.085)
Indonesia - - —0.765(0.067) - 0.787(0.06) - —0.798 - - -
(0.064)
Romania - - - - - - - - - 0.293(0.023)
Palestine-Gaza  Nigeria —0.869 - - - - - - - - -
(0.084)
Indonesia - - —0.691(0.062) - 0.618(0.059) - - - - -
Croatia - - - - - - 0.744(0.053) - - -
Romaine - - - - - - - - - 0.275(0.024)
Continued
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Table 3. Continued

Social phobia Major depression Separation anxiety Generalised anxiety Obsessive-compulsive
Item 12 Item 32 Item 19 Item 47 Item 9 Item 46 Item 1 Item 13 Item 10 Item 42
Reference Focal
country countries B(s.E.) B(s.E.) B(s.E.) B(s.E.) B(s.E.) B(s.E.) B(S.E.) B(s.E.) B(s.E.) B(s.E.)
Montenegro Indonesia - - —0.713(0.064) - 0.642(0.056) - - - - -
Croatia - - - —0.536 - - - - - -
(0.052)
Romania - - - - - - - - 0.294(0.022)
Romania Serbia - - - - - - 0.970(0.017) - - -
Indonesia - 0.856(0.062) - - - - - —0.952 - -
(0.082)
Bulgaria - - - 0.908(0.049) - - - - 0.842(0.051) -
Montenegro - - - - - - 0.345(0.035) - - -
Portugal - - - - - - 0.363(0.029) - - -
Brazil - - - - - - 0.271(0.015) - - -
Portugal Nigeria —0.854 - - - - - - - - -
(0.083)
Croatia - - - —0.545 - - - - - -
(0.048)
Romania - - - - - - - - - 0.179(0.01)
Brazil Nigeria —0.906 - - - - - - - - -
(0.084)
Indonesia - - - - 0.612(0.057) - - - - -
Croatia - - - —0.541 - - - - - -
(0.051)
Romania - - - - - - - - - 0.168(0.001)
Portugal —0.210 - - - - - - - - -

(0.022)
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Table 4. Distribution of the RCADS scores for included countries
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Country SP score PD score SAD score GADscore ~ OCD score  Total Anxiety score ~ MDD score
Brazil 8.27 (3.62) 1.94 (3.68) 2.92 (2.38) 5.74 (3.28) 2,51 (3.20)  21.38 (14.06) 2.58 (3.87)
Bulgaria 10.26 (5.16) 5.22 (4.06) 222 (2.44) 5.83 (3.36) 5.28 (3.31)  28.82 (14.38) 6.90 (4.43)
Croatia 9.82 (5.40) 5.96 (4.70) 3.00 (2.86) 6.79 (3.68) 5.19 (3.46)  30.77 (16.73) 7.23 (4.98)
Indonesia 8.89 (4.12) 5.04 (3.58) 5.24 (3.27) 6.48 (3.51) 5.78 (3.03)  31.43 (13.90) 6.36 (3.73)
Montenegro 7.06 (4.63) 5.34 (4.88) 2.48 (3.08) 4.94 (3.64) 3.75(3.47)  23.57 (15.97) 5.82 (5.09)
Nigeria 9.21 (4.47) 7.23 (4.56) 6.62 (3.67) 5.04 (3.31) 7.37 (3.82)  35.48 (15.36) 7.04 (4.44)
Palestine 9.74 (5.40) 6.67 (4.44) 6.56 (4.39) 6.92 (3.83) 6.33 (3.60)  36.23 (17.54) 7.20 (4.53)
Portugal 9.70 (5.75) 6.37 (5.81) 3.51 (3.73) 8.32 (4.55) 4.88 (3.89)  32.78 (20.57) 7.17 (5.95)
Romania 9.68 (4.97) 5.24 (3.78) 2.05 (2.13) 5.37 (2.91) 5.11 (3.18)  27.46 (13.77) 6.70 (3.95)
Serbia 9.22 (5.02) 5.63 (4.71) 2.53 (2.82) 6.37 (3.72) 4.11 (3.25)  27.86 (15.95) 6.65 (4.75)
F (df)* 22.26 (12)*  36.65 (12)* 97.76 (12)*  41.73 (12y™ 4252 (12)**  39.26 (12)™* 33.46 (12)**

SP, social phobia; PD, panic disorder; SAD, separation anxiety disorder; GAD, generalised anxiety disorder; OCD, obsessive-

compulsive disorder; MDD, major depressive disorder,
*Adjusted for age, gender and religion type; **p <0.001.

Nigeria and Romania the CFI and/or TLI values were
also slightly below acceptable values (<0.86), while
the RMSEA values were all below 0.08, thus indicating
an acceptable fit to the data.

Table 4 shows the RCADS scores across the coun-
tries. For all scores, there were statistically significant
differences among the countries considering the con-
trolling variables. In order to estimate whether the
DIF items contributed to the differences, it was ana-
lysed would a change occur if a DIF item would
have been removed. Based on Table 2, in seven
(14.58%) out of 48 head-to-head comparisons remov-
ing the DIF items resulted with significant changes;
the difference in the scores went from significant to
non-significant or vice versa (details available on re-
quest). This pattern was observed for items 1, 10, 12,
42 and 47.

Discussion

This is the only study designed to evaluate the cross-
cultural measurement invariance of the RCADS ado-
lescent self-report across several countries with differ-
ent socioeconomic, cultural and religious backgrounds.

Before discussing the main findings, it is worth
mentioning that the present study confirmed the ori-
ginal six-factor model for the RCADS representing
six anxiety and depression subscales (Chorpita et al.
2005; Ebesutani et al. 2010), for ten new language ver-
sions, namely Arabic, Bulgarian, Bahasa Indonesia,
Croatian, Montenegrin, Portuguese for Portugal, Por-
tuguese for Brazil, Romanian, Serbian and Yoruba.
The original six-factor model of the Portuguese version
for Brazil, the Yoruba version for Nigeria and the

Romanian version, had the CFI and/or TLI values
slightly below acceptable ranges, with the RMSEA
values being acceptable. The CFI and TLI also had
slightly lower values previously reported for the
Spanish version (Sandin ef al. 2009), the French version
(Bouvard et al. 2015) and the original English as well
(de Ross et al. 2002). These lower values of the two in-
dexes may be an effect of the sample itself or their sizes
(Fan et al. 1999), rather than because of significant vio-
lations in the construct itself, but this finding deserves
a replication. Nevertheless, the six-factor model was
not confirmed in the present study for the original
English version used in the Philippines. Besides that
the items might not measure the intended underlying
construct for these adolescents, a possible explanation
is also that the English version might not capture anx-
iety and depressive symptoms as it would be if the ori-
ginal language was used. In the Philippines several
languages are spoken besides the official English and
Filipino languages.

Turning to the main findings, the MIMIC model
analyses showed that in overall ten out of 47 RCADS
items exhibited DIF considering all comparisons.
These items belong to the separation anxiety disorder,
social phobia, generalised anxiety disorder, obsessive—
compulsive disorder and major depressive disorder
subscale, two items per each subscale. None of the
items from the panic disorder subscale exhibited DIF.
However, only one or two items were flagged with
DIF in the head-to-head comparisons, while there
were three to five items flagged with DIF when one
country was compared with the other nine. The
items, which mostly exhibited DIF were item 9
(‘T worry about being away from my parents’), item
19 (‘I have no energy for things’), item 42 (‘I have to
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do some things over and over again’) and item 47
(‘T feel restless’). Using the original English version to
test measurement invariance across African and
White American children and adolescents, five non-
invariant items were identified (Trent et al. 2012).
These include RCADS items 6, 8, 23, 42 and 44.
Except item 42 (‘I have to do some things over and
over again’), the others were not identified in the pre-
sent study. Taken together the previous study and our
findings, no items from the RCADS subscales cluster
together following some specific pattern, such as con-
tent or symptoms, to claim that DIF items are more
likely to occur in one than another anxiety subscale
or even a depression subscale considering cultural con-
text. In other words, no anxiety or depressive symp-
toms are more prone to cultural or language bias and
there are possibly other factors contributing to DIF in
the RCADS. Furthermore, the original six-factor
model was not violated even if all DIF items were
removed. After removing all ten DIF items and re-
running the CCFA on the remaining 37 items, the fit
indexes changed only slightly for the six-factor
model. This finding on its theoretical factor structure
confirms that the RCADS is indeed represented by
items in six subscales, five about different anxiety
and one about depressive symptoms, even with a
smaller number.

These results have two important research implica-
tions. At first place, when studying cross-cultural in-
variance, with more groups included across different
countries and using different language versions,
greater variability and more sensitive to cultural influ-
ences among the groups would be detected for items
measuring anxiety and depressive symptoms. Second,
in every cross-cultural/ethnic comparisons with the
RCADS, its non-invariant items should be taken into
account in order to demonstrate that differences in
anxiety or depressive symptoms are less likely bias
estimations due to non-invariant items in the compos-
ite scores (Trent et al. 2012). The final analysis in our
study showed that DIF items, in particular RCADS
item 1, 10, 12, 42 and 47, might have some effects on
cross-group comparisons. Similar recommendations
have been made based on finding of cross-cultural
measurement non-invariance in other widely used
measures of childhood psychopathology (Stevanovic
et al. 2014).

The current study had an important strength. The
study utilised a large sample size, using multiple lan-
guage versions of the RCADS, employing a cross-
country design rather than in-country and including
adolescents from socioeconomically, culturally and re-
ligiously diverse nations. All these elements allowed
us to cover greater variability among adolescents and
countries, and to broaden the generalisability of

findings to a multicultural context. There were, how-
ever, some limitations that need to be taken into con-
sideration when interpreting our findings. First,
participants were sampled from regions of conveni-
ence. Using a sample of convenience could limit gener-
alisability of the findings to adolescents from other
regions in the same country. Second, the sample size
varied across the countries and possibly not the same
levels of the variability in expressions of anxiety and
depression symptoms was captured, which could fur-
ther limit the generalisability. In addition, it has been
argued that a wide range in sample size could bias
the results when conducting multi-group confirmatory
factor analyses (MG-CFA; Brown, 2006, p. 279), which
might be possible with our study due to a varied sam-
ple size across the included countries. Third, consider-
ing that we only collected self-reports, there might be
more non-invariance if child- and/or parent-reports
were used, which should be explored in future studies.
Fourth, since the main disadvantage of MIMIC models
is that they only test uniform DIF, but not non-uniform
DIF, it might be more fruitful to use IRT methods as
alternatives to test measurement invariance. Another
alternative is MG-CFA technique, which assesses
other types of invariance including metric and strong
invariance, equal to testing non-uniform and uniform
DIF. Nevertheless, it should be noted that neither
IRT nor MG-CFA can control the effects of additional
variables when assessing DIF. Finally, in the present
study, the effect of clustered data was not taken into
account through multilevel structural equation model-
ling, because at least 20-50 clusters are needed to en-
sure stable parameter estimates and convergence in a
model fitting (Stegmueller, 2013). Since the present
study included only ten countries, we could not utilise
the advantage of multilevel structure equation model-
ling such as multilevel MIMIC or CFA.

In conclusion, the present study has established that
with larger number and higher diversity of compari-
son across cultural-groups, the cross-cultural measure-
ment invariance of the RCADS still holds firmly. There
is clear evidence that relatively small number of the
RCADS items is non-invariant, especially when con-
sidering two different cultural/ethnic groups, which
indicates on sound cross-cultural validity. Even with
all cross-culturally non-invariant items removed from
nine language versions included, the original factor
model representing six subscales was not violated. It
is indicated that the RCADS self-report has fair suit-
ability for cross-cultural research, but in every cross-
cultural/ethnic comparisons, RCADS non-invariant
items should be taken into account for the composite
scores in order to demonstrate that differences in anx-
iety or depressive symptoms are less likely bias estima-
tions due to non-invariant items.
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