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Aims. This study evaluated the measurement invariance of the strengths and difficulties questionnaire (SDQ) self-
report among adolescents from seven different nations.

Methods. Data for 2367 adolescents, aged 13–18 years, from India, Indonesia, Nigeria, Serbia, Turkey, Bulgaria and
Croatia were available for a series of factor analyses.

Results. The five-factor model including original SDQ scales emotional symptoms, conduct problems, hyperactivity–
inattention problems, peer problems and prosocial behaviour generated inadequate fit degree in all countries. A bifactor
model with three factors (i.e., externalising, internalising and prosocial) and one general problem factor yielded
adequate degree of fit in India, Nigeria, Turkey and Croatia. The prosocial behaviour, emotional symptoms and conduct
problems factor were found to be common for all nations. However, originally proposed items loaded saliently on other
factors besides the proposed ones or only some of them corresponded to proposed factors in all seven countries.

Conclusions. Due to the lack of a common acceptable model across all countries, namely the same numbers of factors
(i.e., dimensional invariance), it was not possible to perform the metric and scalar invariance test, what indicates that the
SDQ self-report models tested lack appropriate measurement invariance across adolescents from these seven nations
and it needs to be revised for cross-country comparisons.
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Introduction

There is a long-standing view that all children around
the world follow similar patterns of biological and
cognitive development, although there are marked
individual differences in developmental rates, tem-
perament and adaptive success among them
(Achenbach et al. 2008). Within this developmental

framework, culture strongly shapes the environments
in which children develop, what consequently might
lead to specificities in mental health expressions across
different culture groups (Nikapota & Rutter, 2008).
Over the past decades, variations in rates of disorders
across cultural groups were observed, mostly due to
the presence of culture-specific mental disorders, dif-
ferences in the manifestation of disorders, and differ-
ences in risk factors across cultural/ethnic groups
(Nikapota & Rutter, 2008).

Much of what we currently know about child’s
mental health internationally is based on the two
main assessment systems – the Achenbach System of
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Empirically Based Assessment (ASEBA) and Strengths
and Difficulties Questionnaire (SDQ) (Achenbach et al.
2008). Both systems consider a dimensional approach
to child and adolescent mental health assessment
and both emphasise cross-cultural perspectives with
self-, parent and teacher rating scales developed in
various languages (Achenbach, 1991a, b, c; Goodman,
1997, 2001; Goodman et al. 2004; Achenbach &
Rescorla, 2007).

Using the youth self-report (YSR) from the ASEBA
or the SDQ self-report, it was observed that the
prevalence rates of general psychopathology that
adolescents report differ substantially across nations/
countries (Achenbach et al. 2008). For example, consid-
ering the SDQ only (Goodman, 1997, 2001), the rates of
self-reported mental health problems in adolescent
samples were 6.6% in Germany (Ravens-Sieberer
et al. 2008a), 8.7% in Ireland (Greally et al. 2010), or
5.3% in the Gaza Strip (Thabet et al. 2000). However,
in cross-cultural studies comparing analogous sam-
ples, a 1.6–2.8-fold difference in the rates had been
observed across several countries (Ravens-Sieberer
et al. 2008b; Lai et al. 2010; Atilola et al. 2013). The rea-
sons why the prevalence rates estimated by self-reports
differ substantially across various nations can be
many. There might be inherent cross-cultural differ-
ences due to many different economic, social and cul-
tural factors that contribute to the development and
expression of specific psychopathology (e.g. Hackett
& Hackett, 1999; Mabe & Josephson, 2004; Camras &
Fatani, 2006; Nikapota & Rutter, 2008). There might
be cross-cultural differences due to completion rates,
recruitment methods or adolescent’s age and
development at assessments (Achenbach et al. 2012).
Additionally, there might be cross-cultural differences
in the SDQ or ASEBA measurement model itself, non-
availability of population-specific norms, or inconsist-
encies in determining levels of psychopathology
between a self-report questionnaire and clinical inter-
view (Heiervang, et al. 2008; Achenbach et al. 2012;
Goodman et al. 2012). This latter point is very import-
ant, because one recent study concluded that such
biases are particularly likely in brief questionnaires
such as the SDQ, which allow no role for clinical judg-
ment (Goodman et al. 2012). The authors pointed out
that due to these undesirable attributes, cross-national
differences in SDQ caseness do not necessarily reflect
comparable differences in disorder rates.

Beyond the inherent cross-cultural validity con-
cerns, the extent to which differences in cross-national
prevalence rates estimated by a self-report are deter-
mined by its measuring construct (i.e., factorial struc-
ture) is not clear so far. Actually, for a meaningful
comparison across groups, demonstrating the meas-
urement equivalence in the constructs underlying

one questionnaire across the groups is required
(Gregorich, 2006; Milfont & Fisher, 2010). There
appears to be a prevailing notion that the replicability
of a factorial structure of one questionnaire in different
cultural groups guarantees that the questionnaire will
operate equivalently across these groups and it is suit-
able for cross-cultural comparisons (e.g., Byrne &
Watkins, 2003). However, a prerequisite for cross-
cultural comparisons is that the same theoretical con-
struct is measured in each culture in the same way,
namely that construct equivalence is achieved for the
questionnaire measuring the construct when tested
simultaneously across several cultural groups (He &
van de Vijver, 2012). This is known as measurement
equivalence (i.e., invariance) (Horn & McArdle,
1992). Therefore, in order to compare estimates by
the questionnaire across various nations/countries, an
important aspect that needs to be demonstrated is
that reproducible factorial structure across different
ethnic/cultural groups is also invariant (e.g., Byrne &
Watkins, 2003, Gregorich, 2006; Milfont & Fisher,
2010). Several types of measurement invariance form
a nested hierarchy: dimensional, configural, metric,
scalar and strict factorial (Byrne & Watkins, 2003;
Gregorich, 2006). Dimensional invariance refers that
the same number of common factors are present across
groups. Assuming dimensional, configural invariance
refers that the same items are associated with the
same factors across groups. Assuming configural,
metric invariance refers that the common factors
have the same meaning across groups (i.e., the equiva-
lence of factor loadings). Assuming metric, scalar
invariance refers to the equivalent intercepts or thresh-
old of the items and is required to compare latent
means across groups. Strict factorial dictates that the
regression residual variances for all items are equal
across groups.

The most striking observation from validation stud-
ies of the SDQ self-report is that the replicability of
the same factorial structure of the self-report is not
achieved across different ethnic/cultural groups.
Some factor analytic studies using different language
versions did support the original five-factor model
including emotional symptoms, conduct problems,
hyperactivity–inattention, peer problems, prosocial
behaviour (e.g., Ronning et al. 2004; Ruchkin et al.
2007; Van Roy et al. 2008; Giannakopoulos et al.
2009). Other studies supported a modified five-factor
model with reverse-worded items cross-loading on
the other factors, being removed or with added error
correlations to the factors (e.g. Van Roy et al. 2008;
van de Looij-Jansen et al. 2011; Essau et al. 2012). A
model with four factors was also supported including
emotional symptoms and peer problems, conduct pro-
blems, hyperactivity–inattention, prosocial behaviour
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(e.g. van de Looij-Jansen et al. 2011) and a model with
three factors including internalising and externalising
problems, prosocial behaviour (e.g. Koskelainen et al.
2001; Riso et al. 2010). Finally, some factor analytic
studies failed to provide or provided modest support
to proposed SDQ self-report models (e.g., Mellor &
Stokes, 2007; Percy et al. 2008).

Contrary to heterogeneous data about SDQ self-
report factor structure, the factor structure found for
the YSR is fairly consistent across different societies.
Using data from 23 and then 44 different societies in
confirmatory factor analyses (CFA), Ivanova et al. (2007)
and Rescorla et al. (2012) respectively demonstrated a
consistent eight-syndrome measurement model includ-
ing for the YSR. The eight-syndrome domains include:
anxious/depressed, withdrawn/depressed, somatic com-
plaints, social problems, thought problems, attention
problems, rule-breaking behaviour and aggressive
behaviour.

Turning to the measurement invariance of the YSR
and SDQ self-report across different ethnic/cultural
groups, there are several important findings. van de
Looij-Jansen et al. (2011) demonstrated all forms of
measurement invariance for proposed factor-models
with the Dutch SDQ self-report in native Dutch and
ethnic groups of Surinamese, Antillean/Aruban,
Moroccan, Turkish and Capeverdian adolescents.
Using the original English version of the SDQ and
German, Cypriot Greek, Swedish and Italian transla-
tions, Essau et al. (2012) tested measurement invariance
among adolescents from five European countries. The
fit indices indicated that both the five-factor and the
three-factor models provided good fit for the whole
sample achieving only configural invariance. Using
the self-report Norwegian translation of the SDQ,
across native Norwegian and ethnic groups of
Pakistani, Iranian, Turkish, Somali and Vietnamese
adolescents, Richter et al. (2011) however failed to dem-
onstrate the measurement invariance of the original
five-factor model. On the other hand, Verhulp et al.
(2014) demonstrated the full measurement invariance
of three internalising syndrome scales of the YSR across
four ethnic groups including native Dutch, Surinamese,
Turkish and Moroccan adolescents. On a different note,
Lambert et al. (2007) used the German and Jamaican
versions of the YSR to test the original model consider-
ing item-response theory. They demonstrated that
some items exhibit different item functioning in the
YSR and only partially supported its measurement
invariance (Lambert et al. 2007).

As shortly reviewed, there are scarce and heteroge-
neous results about the reproducibility of factorial
structure and the measurement invariance of the two
self-reports in multicultural contexts. Three of four
studies on measurement invariance were organised

in the same country considering only ethnic groups.
To which extent the findings from these studies are
generic to ethnic minority adolescents in their host
nations/countries remains unclear. Another important
limitation of these studies is in the use of the main lan-
guage version without considering the cultural adap-
tations to that version for ethnic minorities. However,
the cultural adaptation of a questionnaire is important
for ensuring conceptual equivalence in the measure-
ments with that questionnaire (Poortinga, 1989), in
order to avoid possible over- or under-evaluations of
mental health from different ethnic groups. The only
study evaluating the measurement invariance of the
self-report across several nations included developed
European countries (Essau et al. 2012), what signifi-
cantly limit the generalisability of the findings to
undeveloped and developing nations across the
world with different socioeconomic development or
cultural approach to mental health. This might be indi-
cative that invariant cross-cultural general measures
hardly exist and cross-cultural comparisons might be
justified only for items within a general psychopatho-
logical measure that are identified as invariant across
cultures.

Therefore, an important question that needs to be
examined is the reproducibility of factorial structure
of a self-report across different ethnic/cultural groups
in order to evaluate whether different prevalence
rates estimated by one questionnaire across various
nations reflects true differences or the estimates are
contaminated with the cultural-specific attributes
related to the construct of interest. In order to provide
more data on the applicability of the SDQ self-report
measurement model in multicultural context, this
study was organised to evaluate the measurement
invariance of the SDQ self-report across seven national
samples of convenience, sampled from India, Indonesia,
Nigeria, Serbia, Turkey, Bulgaria and Croatia, which
participate in our International Child Mental Health
Study Group (ICMH-Study Group) project (Atilola,
et al. 2013).

Methods

Participants

Data for the present study were obtained from the pro-
ject organised by the ICMH-Study Group aiming to
research mental health among children and adoles-
cents living in undeveloped and developing countries
(Atilola, et al. 2013). For the present study, data for
adolescents aged 13–18 years from India, Indonesia,
Nigeria, Serbia, Turkey, Bulgaria and Croatia were
available. The same procedure was followed for recruit-
ing participants in all countries. First, permission to
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interview students was obtained from local authorities
and/or appropriate ethical committees in each region.
Afterwards, participants were sampled from the fol-
lowing regions of convenience: Kikinda, Belgrade
and Zajecar in Serbia, Haerul Ihwan and Rizki
Mulya Rahman in Indonesia, Ms Shelza in India,
Ibadan in Nigeria, Primorsko-goranska in Croatia,
Varna in Bulgaria and Sanliurfa in Turkey. From
these regions two to five high schools in each country
were randomly selected depending of number of
pupils they had. The schools were randomly selected
with a list of schools in the locality stratified where
possible into rural or urban.

The sampling frame per country was 560 adoles-
cents in the 9th to 12th grade. The participants were
randomly contacted by the school psychologists or
counsellors. They were selected by random picking
(in no particular order) from the school register, taking
cognisance of gender balance. The adolescents and
their teachers were informed of the study by the school
psychologists and investigators. Of all contacted, only
those who agreed to participate and returned the writ-
ten consents were included. The adolescents com-
pleted the ICMH-Study Group set of questionnaires
at schools in order to prevent a low responding rate.
The questionnaires were administered with the adoles-
cents while seated in schools and they had enough
space for comfort and privacy. To ensure those tea-
chers and the school authorities had no insight into
the adolescents’ responses, teachers were excused
from the hall and the adolescents were provided
with sealable envelopes with which completed ques-
tionnaires were returned.

Instrument

The SDQ is a brief behavioural screening questionnaire
for 3–16 year olds and it exists in several language
versions (Goodman, 2001). Specifically, the SDQ self-
report is available in more than 77 language versions
translated and culturally validated following linguistic
procedures provided by the developer (Goodman,
2001). The language versions used in the study were
obtained from www.sdqinfo.org. The SDQ self-report
has 25 items in five-item scales: emotional, conduct,
hyperactivity/inattention and peer relationship pro-
blems and prosocial behaviour (Goodman, 2001).
Each item has a three-point response scale (0 = not
true; 1 = somewhat true; 2 = certainly true), with the
five items of the problem scales that reflect strengths
were reverse scored. The sum of all answered items
in a scale creates its total score (possible range 0–10),
while the sum of all answered items in the first four
scales creates the total score (possible range 0–40).

Data analyses

A series of CFA was conducted to identify the best fit-
ting model that can be applied in all countries. We
tested seven different models available across the lit-
erature mentioned in the introduction. The original
five-factor model, a three-factor model, a one-factor
model, a bifactor model with five independent specific
factors, a bifactor model with five correlating factor, a
bifactor model with three independent specific factors,
and finally a bifactor model with three correlating spe-
cific factors.

All analyses were performed with MPLUS 7.11
(Muthén & Muthén, 1998–2012). Weighted Least
Squares Mean and Variance adjusted (WLSMV) esti-
mation method was used ( Brown, 2006; Finney & Di
Stefano, 2006). The items were treated as ordinal indi-
cators. The analyses were based on WLSMV estimation
which utilises the entire weight matrix to compute S.E.
for the parameters, but this method avoids the matrix
inversion (Finney & Di Stefano, 2006).

In order to define the best fitting model we applied
several fit indices. A satisfactory degree of fit requires
the comparative fit index (CFI) and the Tucker–Lewis
index (TLI) to be close to 0.95, and the model should
be rejected when these indices are <0.90 (Brown,
2006). The next fit index was root-mean-squared
error of approximation (RMSEA) and values below
0.05 indicate excellent fit, a value around 0.08 indicates
adequate fit, and a value above 0.10 indicates poor fit
(Browne & Cudek, 1993; Kline, 2011). Closeness of
model fit using RMSEA (CFit of RMSEA) is a statistical
test (Browne & Cudek, 1993), which evaluates the stat-
istical deviation of RMSEA from the value 0.05.
Non-significant probability values (p > 0.05) indicate
acceptable model fit, though some methodologists
would require larger values such as p > 0.50 (Brown,
2006). In order to compare alternative nested models
using WLSMV estimator, we used the DIFFTEST pro-
cedure within MPLUS (Asparouhov & Muthén, 2006).
We also planned to test the configural, metric and
scalar invariance of SDQ, however we could not iden-
tify a measurement model that could be applied to
data from all countries, therefore we did not perform
these procedures.

After the failure of finding common measurement
models across countries, we changed our strategies
and performed exploratory factor analysis (EFA) in
which we treated the indicators as ordinal scale, there-
fore the estimation method was also WLSMV and rota-
tion was GEOMIN. In order to find the number of
factors to extract, we also considered fit indices and
interpretability of factor solutions. We considered
important cross-loadings when the sizes of the factor
loadings were higher than 0.30.
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Results

Data from 2367 adolescents was available for this
study. There were statistically significant differences
between the countries in the participants’ age (p <
0.0001) and gender (p < 0.001) (Table 1). Table 2
shows the SDQ scores across the countries.

Confirmatory factor analyses

Seven competing measurement models and the fit
indices tested across the counties are presented in
Table 3. The one-factor model (Model 1) was a starting
model which yielded an inadequate level of fit in all
countries. The original five-factor model (Model 2)
also generated inadequate fit degree in all countries.
Only in Croatia, the degree of fit of this model was
close to the acceptable level, however in all other coun-
tries neither the RMSEA nor CFI, TLI were close to the
acceptable. Because specification searches based on

modification indices are more likely to be successful
when the model contains only minor misspecifications
(MacCallum, 1986; Brown, 2006), we did not examine
further the cross-loadings and error covariances in
this model. The model depicting three correlating fac-
tors (Model 3) also did not reach the adequate degree
of fit. The classical bifactor model (Model 4) which spe-
cifies one general factor and five uncorrelated specific
factors did not fit the data satisfactorily, even in data
from two countries this model could not been identi-
fied. We tested a bifactor model with one general fac-
tor and three uncorrelated specific factors (Model 5),
but this model did not reach again the satisfactory
degree of fit. We estimated two modified bifactor mod-
els which contains the correlations between specific
factors. Model 6 which is a bifactor model with five
correlating specific factors and yielded adequate
degree of fit in data from four countries including
India, Nigeria, Turkey and Croatia. In all other coun-
tries, the degree of fit approached the adequate level.
We also tested a bifactor model with three correlating
specific factors (Model 7) which also yielded adequate
degree of fit in India, Nigeria, Turkey and Croatia.
Comparison of Model 6 and Model 7 resulted signifi-
cant Δχ2 value ranged between 20.0–44.1 (at least
p < 0.006) with df = 7 in six countries, Δχ2 value was
not significant (Δχ2 = 7.9; df = 7 p = 0.35) only in the
Indonesian sample. Due to the lack of common accept-
able model or in other words lack of dimensional
invariance for the seven countries it was not possible
to perform the other types of the invariance test.

Exploratory factor analyses

Because the confirmatory analyses revealed that none
of the tested models fits well to the data across the
countries, we performed a series of EFA on data
from each country separately in order to find which
factors with corresponding items are replicable across
the countries. EFA was performed with WLSMV esti-
mator and we extracted five factors based on previous
research and the inspections of eigenvalues and fit

Table 1. Distribution of participants by age and gender across
seven countries

Country, n (%
response rate)

Gender*, male/female
n (%)

M (S.D.) years**,
age range

India, 393
(70.8)

244 (62.1)/149 (37.9) 14.60 (0.68), 13–16

Serbia, 386
(68.9)

173 (44.8)/213 (52.2) 16.68 (1.02), 15–18

Nigeria, 522
(93.2)

236 (45.2)/286 (54.8) 14.98 (1.26), 13–18

Turkey, 280
(50)

176 (62.9)/107 (37.1) 16.16 (0.95), 14–18

Indonesia, 228
(40.7)

105 (46.1)/123 (53.9) 16.13 (0.76), 14–18

Bulgaria, 265
(47.3)

129 (48.7)/136 (51.3) 15.33 (1.11), 14–17

Croatia, n = 293
(52.3)

121 (41.3)/172 (58.7) 16.19 (1.23), 14–18

*χ2 (df) = 60.89 (6), p < 0.001; **F (df) = 201.73 (6), p < 0.0001.

Table 2. Distribution of the SDQ scores across seven countries

SDQ scale
India,
n = 393

Serbia,
n = 386

Nigeria,
n = 522

Turkey,
n = 280

Indonesia,
n = 228

Bulgaria,
n = 265

Croatia,
n = 293

Emotional symptoms 2.9 (2.2) 2.7 (2.3) 4.2 (2.4) 3.3 (2.3) 4.1 (2.4) 2.5 (2.2) 2.4 (2.1)
Conduct symptoms 3.2 (1.7) 2.6 (1.6) 3.0 (2.2) 3.1 (1.9) 2.9 (1.6) 2.2 (1.7) 2.0 (1.3)
Hyperactivity symptoms 3.3 (1.9) 2.9 (2.1) 2.7 (2.0) 4.2 (1.8) 3.8 (1.7) 3.3 (2.0) 3.1 (2.0)
Peer problems 2.3 (1.5) 2.0 (1.5) 3.2 (2.0) 3.1 (1.6) 2.5 (1.4) 2.3 (1.7) 1.8 (1.6)
Prosocial 7.9 (1.9) 8.0 (1.8) 8.1 (2.0) 7.6 (2.0) 7.8 (1.6) 7.4 (2.0) 8.1 (1.7)
Total score 11.6 (5.2) 10.2 (5.1) 13.0 (6.0) 13.7 (5.2) 13.3 (4.6) 10.3 (4.9) 9.3 (4.8)
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Table 3. Degree of model fit for five competing measurement models of the SDQ from seven different countries

χ2 df RMSEA Cfit of RMSEA CFI TLI

Model 1 One-factor first-order model
India 965.9 275 0.080 <0.001 0.533 0.490
Serbia 1097.3 275 0.088 <0.001 0.520 0.477
Nigeria 1090.9 275 0.075 <0.001 0.597 0.549
Turkey 644.8 275 0.069 <0.001 0.703 0.676
Indonesia 695.0 275 0.082 <0.001 0.439 0.388
Bulgaria 1034.8 275 0.102 <0.001 0.385 0.329
Croatia 721.0 275 0.074 <0.001 0.655 0.624

Model 2 Five-factor first-order model
India 606.8 265 0.057 0.023 0.769 0.738
Serbia 651.4 265 0.061 <0.001 0.775 0.745
Nigeria 911.5 265 0.068 <0.001 0.673 0.629
Turkey 540.9 265 0.061 <0.001 0.778 0.749
Indonesia 551.4 265 0.069 <0.001 0.618 0.567
Bulgaria 584.6 265 0.067 <0.001 0.741 0.707
Croatia 470.5 265 0.051 0.368 0.841 0.820

Model 3 Three-factor first-order model
India 633.2 272 0.058 0.012 0.756 0.731
Serbia 734.5 272 0.067 <0.001 0.729 0.701
Nigeria 1049.3 272 0.074 <0.001 0.606 0.566
Turkey 580.0 272 0.064 0.001 0.753 0.727
Indonesia 574.2 272 0.070 <0.001 0.597 0.555
Bulgaria 682.5 272 0.075 <0.001 0.668 0.633
Croatia 509.6 272 0.055 0.148 0.816 0.797

Model 4 Bifactor model with uncorrelated five specific factors
India 662.9 250 0.065 <0.0001 0.721 0.665
Serbia 704.2 250 0.069 <0.0001 0.735 0.682
Nigeria 916.3 250 0.071 <0.0001 0.663 0.595
Turkey 516.4 250 0.062 0.006 0.786 0.743
Indonesia The model is not identified
Bulgaria 659.8 250 0.079 <0.0001 0.668 0.602
Croatia The model is not identified

Model 5 Bifactor model with uncorrelating three specific factors
India 560.6 250 0.056 0.050 0.790 0.748
Serbia 647.0 250 0.064 <0.001 0.768 0.722
Nigeria 731.2 250 0.061 <0.001 0.756 0.708
Turkey The model is not identified
Indonesia The model is not identified
Bulgaria 637.8 250 0.077 <0.001 0.686 0.623
Croatia 454.6 250 0.053 0.266 0.842 0.810

Model 6 Bifactor model with correlated five specific factors
India 372.6 240 0.030 10.000 0.941 0.926
Serbia 447.5 240 0.047 0.735 0.879 0.849
Nigeria 379.6 240 0.033 10.000 0.929 0.912
Turkey 331.6 240 0.037 0.991 0.926 0.908
Indonesia 346.0 240 0.044 0.831 0.858 0.823
Bulgaria 409.0 240 0.052 0.373 0.0.863 0.829
Croatia 362.4 240 0.042 0.944 0.905 0.882

Model 7 Bifactor model with correlated three specific factors
India 367.3 247 0.035 10.000 0.919 0.901
Serbia 480.9 247 0.050 0.537 0.864 0.834
Nigeria 412.2 247 0.036 10.000 0.916 0.898
Turkey 362.0 247 0.041 0.958 0.908 0.888
Indonesia 355.8 247 0.044 0.837 0.855 0.824

Continued
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indices. Eigenvalues of factors in each sample are pre-
sented in Fig. 1. We also applied GEOMIN rotation
which is an oblique type of rotation (Yates, 1987).
Analysing the factor loadings we identified three com-
mon factors (see Appendix 1 online). The three factors
were common in each country namely prosocial
behaviour, emotional symptoms and conduct pro-
blems. We also found two factors that had different
meanings in each country. After inspection of factor
loadings, three items defined prosocial behaviour fac-
tor across countries (item 1 ‘try to be nice to other peo-
ple’, 4 ‘share with others’ and 9 ‘being helpful’). Some
other items also loaded considerably on this factor but
not in all countries, in these latter cases these items
loaded saliently on other factors. Emotional symptoms
factor was formed by five items (item 3 ‘headaches,
stomach-aches or sickness’, 8 ‘worry a lot’, 13
‘unhappy’, 16 ‘being nervous in new situations’ and
24 ‘having many fears’), however all items have one

or two salient cross-loadings (>0.30) on other factors
as well in some countries. Conduct problems factor
was defined by two items including item 12 ‘fight a
lot’, and 18 ‘accused of lying’.

Discussion

Previous studies with different language versions pro-
vided evidence to support different models for the
SDQ self-report. However, a few studies tested the
measurement models across various cultures and sev-
eral countries. In the present report, we initially tested
seven competing measurement models for the SDQ
self-report in each country separately. Our results indi-
cate that the original five-factor model had inadequate
fit degree across all countries, contrary to the previous
findings that mostly supported this model (e.g.,
Ronning et al. 2004; Ruchkin et al. 2007; Van Roy

Table 3. Continued

χ2 df RMSEA Cfit of RMSEA CFI TLI

Bulgaria 448.6 247 0.056 0.132 0.837 0.802
Croatia 383.2 247 0.043 0.903 0.895 0.872

Note. CFI, comparative fit index; TLI, Tucker–Lewis index; RMSEA, root-mean-squared error of approximation; Cfit of RMSEA,
probability of RMSEA.

Fig. 1. Eigenvalues of factors of EFA.
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et al. 2008; Giannakopoulos et al. 2009). Additionally,
the model depicting three correlating factors did not
reach the adequate degree of fit, contrary to some pre-
vious studies that reported acceptable model fit (e.g.,
Koskelainen et al. 2001; Dickey & Blumberg, 2004;
Riso et al. 2010). Furthermore, the classical bifactor
model which specifies one general factor and five
uncorrelated specific factors did not fit the data satis-
factorily as well, even in data from Indonesia and
Croatia could not been identified. Considering that
the most recent study supported a modification as a
bifactor model including the five-factors and the gen-
eral problem factor (Kóbor et al. 2013), we included
this model and its modifications as well. A modified,
bifactor model with six correlating specific factors
and a bifactor model with three correlating specific fac-
tors yielded adequate fit degree in India, Nigeria,
Turkey and Croatia, with the second one being more
appropriate. This finding implies that the same five-
factors and the general problem factor are common
only for four countries. However, due to the lack of a
common acceptable model across all seven countries,
namely the same numbers of factors (i.e., dimensional
invariance), it was not possible to perform the metric
and scalar invariance test, which indicates that the
SDQ self-report models tested lack appropriate meas-
urement invariance across the countries included.

Turning to the results from a series of EFA on data
from each country separately, it was observed that the
prosocial behaviour, emotional symptoms and con-
duct problems factor were common for all countries.
However, originally proposed items from these fac-
tors/scales loaded saliently on other factors besides
the proposed ones or only some of them corresponded
to proposed factors in all seven countries. Three items
defining the prosocial behaviour factor were common
for all countries, while the emotional symptoms factor
was formed by five items. However, all items have one
or two salient cross-loadings on the other factors. The
conduct problems factor was defined only by two
items. These items that loaded on the mentioned fac-
tors only could be regarded as culture-independent
in the self-report. However, other items, especially
the items of the peer problems and hyperactivity fac-
tors were perceived differently across the countries
and they could be regarded as strongly influenced by
specific factors – culture-dependent items.

A recent study using the data from Germany,
Cyprus, England, Sweden, Italy tested the measure-
ment invariance of the five-factor and three-factor
model (Essau et al. 2012). A good fit of the data was
found for the whole sample for both models, but it
was observed that the SDQ structure might be differ-
ent across the five countries. The study also confirmed
only configural invariance, which has been found to be

an insufficient form of invariance for appropriate
cross-cultural comparisons (Gregorich, 2006). The find-
ings of our study strongly agree with this one about
the measurement non-invariance of the SDQ self-
report measurement model across nations indicating
that the current SDQ models might not be suitable
for comparisons in a multinational cross-cultural con-
text. There may be several reasons for the measure-
ment non-invariance of the SDQ self-report. First,
there might be genuine differences in valuating,
reporting and/or expressing psychological symptoms
among adolescents from different nations, as it
was observed for the YSR (Lambert et al. 2007).
Accumulated evidence on child and adolescent psy-
chopathology shows significant variations in rates of
disorders across socio-cultural/ethnic groups, with
culture-specific mental disorders suspected, different
manifestations of disorders, and levels of similarities
or differences in risk factors across groups (e.g.,
Nazroo, 1998; Achenbach, et al. 2008; Nikapota &
Rutter, 2008). Considering the SDQ is designed to
screen for universally represented symptoms of specif-
ic disorders, it is possible that its items are more sensi-
tive to one culture and less to another or that they are
easily confounded by the culture-specific attributes
related to the construct. In other words, the norms
associated with a particular dimension in one culture
confound cross-cultural comparisons. In this regard,
some items might not represent specific psychopath-
ology as intended or there might be some unimportant
items compared to culture specific and reference
norms (e.g. Heine et al. 2002), what was only possible
to recognise during the translation and cultural adap-
tation process of the SDQ from English into other lan-
guages (Berry et al. 2002). Additionally, Goodman et al.
(2010) observed that some labels like conduct pro-
blems and hyperactivity may be misleading when
applied in general population samples, and this
could also be a source of the observed difference. For
example, it we suspect that some SDQ factors such
as conduct problem and attention deficit/hyperactivity
problem share common factors (e.g. Heine et al. 2002),
which might be perceived and operated in different
ways cross-culturally. One important thing is that con-
sidering high percentages of comorbidity in symptoms
in child and adolescents psychopathology, there might
be some unrecognised, underlying impact on how the
SDQs are clustered in different cultures. Last, consider-
ing that we tested only adolescents, there might be less
non-invariance if parent or teacher report is used,
which need to be explored in future studies using a
multitrait-multimethod type of analysis which requires
administering all three reports of the SDQ.

Our findings have several research implications.
The findings imply that the current SDQ self-report
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measurement model might not allow direct cross-
country comparisons in levels of adolescent psycho-
pathology. This finding, if further replicated, has
implication for epidemiological and clinical research.
In evaluating the impact of interventions targeted at
improving the general mental health of children and
adolescents in multinational context; researchers may
be cautious in using the SDQ as a measure of pre-/
post-intervention changes in mental health. More clin-
ically oriented measures may be more useful if not out-
right clinical evaluation itself. This note of caution is
even more apt at this time when the impact of the sun-
dry Millennium Development Goal (MDG) interven-
tions may soon be evaluated, and child mental health
may be considered as one of the outcome measures.
This does not imply that it cannot be used for
in-country comparisons when the specific norms are
developed for that country. Currently available
alternative to the SDQ self-report for cross-cultural
comparative research could be the YRS, however, suf-
ficient evidence for its strong measurement invariance
also lacks. Consequently, cross-cultural comparisons
might be justified for SDQ items identified as invariant
across cultures or the SDQ self-repost needs to be
revised for meaningful cross-cultural comparisons.
Possible revisions to the SDQ need primarily to be
based on creating items that are more culture-
independent and less culture-dependent, which can
be easily implemented in multicultural contexts. This
is probably achievable when future research attempt
to contrast the weaker items found in the present
study with open-ended questions or, preferably, inter-
views to validate their meaning, understanding and
rating across different cultures. Furthermore, imple-
menting minor model modifications, changing
response format or items rewording suggested previ-
ously would be of importance as well (e.g. Ronning
et al. 2004; Giannakopoulos et al. 2009; Essau et al.
2012; Kóbor et al. 2013). It has also been suggested
that symptom ratings may achieve better cross-cultural
comparability when assessments were based on more
objective measures in which persons compare them
with a certain standard instead of rating symptoms
on scales like Likert scales (e.g. Heine et al. 2002).
This standard could be an arithmetic mean for a par-
ticular SDQ scale.

There are some limitations that need to be taken into
consideration when interpreting our findings. First,
there are significant differences in the participant’s
age and gender distribution across the countries,
what could bias the findings considering that some
items might be more or less sensitive or important to
age and gender then others in a specific nation.
Additionally, only adolescents who agreed to partici-
pate were included and the response rate varied

substantially between the countries. Second, partici-
pants were sampled from regions of convenience,
although schools in the regions were randomly
selected, what could limit generalisability of the find-
ings to adolescents from other country’s regions.
Additionally, although making sure to include sam-
ples with different socioeconomical, culturally and reli-
gious backgrounds, this does not imply that the seven
countries included are representative of the developing
and undeveloped world, and the generalisability of
our finding is further limited. Third, the data were
based solely on the adolescents’ self-report, which
dichotomise the outcome, and no behavioural observa-
tions or clinical indices were used to confirm this
self-report measure (Purgato & Barbui, 2012). Fourth,
parent and teacher report were also not tested for
invariance and clinical samples were not included.
To improve the robustness of findings, future studies
evaluating SDQ models in the multicultural context
and attempting to revise the measurement model
need to be based on all three SDQ reports and may
do well to include clinical samples.

In conclusion, the study showed the measurement
non-invariance of the SDQ self-report measurement
model across several nations indicating that the cur-
rent SDQ models might not be suitable for cross-
national cross-cultural comparisons.
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