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Abstract

Purpose This study aims to assess the measurement invariance of the short version of the Revised Child Anxiety and
Depression Scale (RCADS-25) across male and female adolescents along with child self-reports and parent proxy-reports.
Methods The sample consisted of 2039 adolescents and their parents from 51 public and private schools in Shiraz (southern
Iran). The measurement invariance of the RCADS-25 was investigated by the multilevel multiple-indicators multiple-causes
model. In addition, the reliability of the questionnaire was examined by Cronbach’s alpha coefficient, and its validity was
evaluated by exploratory and categorical confirmatory factor analysis.

Results Although the RCADS-25 includes five (20%) non-invariant items across male and female adolescents, their impact
is negligible at the scale level. In addition, 10 out of 25 items (40%) were non-invariant across self- and proxy-reports, which
did not have substantial effect at the scale level.

Conclusion Based on our findings, the instrument can be used, albeit with caution, for comparing depression and anxiety

scores between male and female adolescents as well as child self-reports and parent proxy-reports.
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Introduction

In recent years, a considerable volume of literature has
developed around the theme of depression and anxiety in
children and adolescents. Previous research emphasises
that the prevalence of depression and anxiety increases sub-
stantially during adolescence [1-3]; approximately 8-27%
of children and adolescents suffer from these two devas-
tating disorders at some point in their development [4—6].
Depression and anxiety in adolescents may result in several
immediate and long-term dysfunctions, including academic
under-achievement, substantial reduction in the perceived
quality of life, social problems, substance abuse, suicidal
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ideation and even rapid propagation into adulthood [7-14].
Another worrisome aspect is the higher rate of depression
and anxiety among girls as compared to boys [15].

In most clinical and research settings, recognising chil-
dren and adolescents with depression/anxiety as well as
estimating the severity of these two disorders is conducted
based on specific questionnaires [5, 7]. However, boys and
girls may have different perceptions of the items in a given
questionnaire and may respond to them differently, which
in turn may lead to higher scores for girls than boys and
consequently a higher prevalence of depression and anxi-
ety among girls. Therefore, from the measurement point of
view, it is very important to assess the essential assump-
tion of measurement invariance before comparing boys’ and
girls’ depression/anxiety scores. Measurement invariance
of a questionnaire means that members of different groups
have similar perceptions of the meanings of the items in the
questionnaire, given the same level of underlying depres-
sion/anxiety [16]. If measurement invariance is not properly
established (i.e., non-invariance occurs), the cross-group
comparison of depression and anxiety scores becomes
ambiguous. Accordingly, whether the observed disparity in
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depression or anxiety scores is a true difference in the under-
lying construct of interest or a synthetic impact of different
interpretation of items by boys and girls remains unclear
[16]. Earlier studies examining the measurement invariance
of the depression/anxiety-related questionnaires such as the
Beck Depression Inventory, the Centre for Epidemiologic
Studies Depression Scale, the Youth Self-Report (YSR) and
the Depressive Symptoms Scale questionnaires across boys
and girls have yielded contradictory findings [17-20].

Furthermore, pioneer researchers have suggested that
using parent proxy-reports of psychological questionnaires
in conjunction with child self-reports can best assess youth
depression and anxiety [7, 21], as parents can provide
valuable information regarding the depression and anxiety
symptoms of their children when the children themselves are
unable to complete the questionnaire due to age, education,
cognitive problems, physical limitations or the severity of an
illness [21, 22]. Recently, a growing number of instruments
have been developed to measure children’s depression and
anxiety based on both children’s and parents’ point of view.
However, previous studies have reported poor to moderate
agreements between these two informants at the scale level
[21, 23-26]. These disagreements can cloud a clinicians’
decision-making strategy due to diverse parent and child
reports. According to an epidemiological viewpoint, differ-
ent prevalence of depression and anxiety may also be esti-
mated based on the reports of different informants. Conse-
quently, in order to recognise whether this discrepancy is due
to systematic differences in the construct of interest or a true
difference in symptoms children and their parents report, it
is crucial to evaluate the measurement invariance of a given
questionnaire across child self- and parent proxy-reports.
Although the measurement invariance of quality of life ques-
tionnaires across child self- and parent proxy-reports had
been evaluated in several studies [27-32], this assessment
in depression/anxiety questionnaires has been only restricted
to the Screen Child Anxiety Emotional Related Disorders
(SCARED) questionnaire measuring anxiety in clinically
referred samples [33, 34].

The Revised Child Anxiety and Depression Scale
(RCADS) is one of the main psychiatric questionnaires
which includes both child self-reports and parent proxy-
reports versions. It can measure anxiety and depression in
children and adolescents and correspond more closely to
the current Diagnostics and Statistical Manual of Mental
Disorders (DSM-IV) as opposed to other depression/anx-
iety-related questionnaires [5, 7]. Although the measure-
ment invariance of the RCADS has been evaluated in previ-
ous studies across children and adolescents from different
cultures and age groups [10, 35], such an explanation has
never been provided across genders and parent—child dyads.
This highlights the need to conduct more investigation on
the measurement invariance of well-known psychiatric
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questionnaires like RCADS across male and female adoles-
cents as well as children and their parents.

In order to assess measurement invariance, it is of criti-
cal importance to select an adequate statistical method that
can deal with the complexity of data structure in some sam-
pling techniques. For instance, when children and adoles-
cents are selected from various schools, clinical centres or
geographic regions, the hierarchical structure of the data
(e.g., students nested within schools) should be considered
in measurement invariance testing. Recently, the multilevel
multiple-indicators multiple-causes (ML-MIMIC) model has
been proposed as a state-of-the-art statistical method to deal
with this complexity of data structure [36]. The utilisation of
this method, however, has been limited to only a few educa-
tional and social studies, and it has received scant attention
in psychological and clinical studies. Hence, the primary
aim of this research is to utilise the ML-MIMIC technique
for assessing measurement invariance of the Persian version
of the 25-item RCADS across boys and girls along with
child self-reports and parent proxy-reports.

Methods
Participants

The school-based sample included 2039 adolescents and
their parents from 51 public and private schools across four
educational districts located in diverse socioeconomic areas
in the city of Shiraz, southern Iran. The students were in
grades 7-12, including 959 (47%) boys and 1080 (53%)
girls. A two-stage cluster sampling technique was applied
to collect the data from September to December 2015. In the
first stage, a random sample of schools was selected from
each educational district; 51 out of 56 selected schools col-
laborated to participate in the study. Then, one class from
each grade of each school was chosen. Finally, two trained
researchers distributed both the child self- and parent proxy-
reports of the Persian version of the RCADS-25 in addition
to the informed parental consent form to all students in each
class. They explained the objective of the study and also
gave instructions about how the students and their parents
should complete the questionnaire. Both children and par-
ents who intended to participate in the study filled out their
questionnaires at home and returned them to school within
3 days. The total response rate was 68% (2039 out of 3000).
1000 of the students were in secondary schools (grades 7-9)
and 1039 were in high schools (grades 10—12). Student dis-
tribution was 17.1%, 17.7%, 16.3%, 19.1%, 15.7% and 14.1%
in grades 7, 8, 9, 10, 11 and 12, respectively. The missing
percentage for all of the items of the child self-reports and
parent proxy-reports versions was less than 5%. The study
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was approved by the ethical committee of Shiraz University
of Medical sciences.

Measure

The RCADS-25 is the short version of the RCADS-47,
which includes both the child self-reports and parent proxy-
reports versions. In this questionnaire, 10 items (1, 4, 8,
10, 13, 15, 16, 19, 21 and 24) measure depression and 15
items (2, 3,5,6,7,9, 11, 12, 14, 17, 18, 20, 22, 23 and 25)
measure anxiety [7]. Using standard guidelines, including
forward and backward translation, the English version of the
questionnaire was translated into Persian with the permis-
sion of the copyright holder. The participants were asked to
indicate how often each item applied to them according to a
four-point Likert scale (from 0 =never to 3 =always). Total
scores of anxiety and depression subscales were obtained by
summing up the selected response categories; thus, higher
scores represented higher levels of depression and anxiety.

Statistical analysis

The demographic characteristics of adolescents and their
parents were represented using descriptive statistics such
as mean, standard deviation and frequency (percentage). In
addition, these characteristics were compared between boys
and girls using the independent sample T test and Chi-square
tests for quantitative and qualitative variables, respectively.
The reliability of the questionnaire was assessed by Cron-
bach’s alpha coefficient. A coefficient equal to or greater
than 0.7 was considered to be a satisfactory level of reliabil-
ity. Furthermore, the construct validity of the questionnaire
was evaluated by exploratory and categorical confirmatory
factor analysis (CCFA). The correlation matrix between the
RCADS items and the two hypothesised subscales was cal-
culated in the exploratory factor analysis to examine whether
each item has an acceptable loading on the subscales of
interest. According to Kline [37], the value of 0.40 was
used as a factor loading criterion in the exploratory factor
analysis without any cross loading of an item across differ-
ent dimensions. CCFA was used to investigate the relation-
ship between a set of observed variables (the items of the
RCADS-25) and a set of continuous latent variables (depres-
sion and anxiety subscales). In the present study, we inves-
tigated whether or not the hypothesised two-factor model fit
the data well. The goodness of fit of the model was inves-
tigated using a number of goodness-of-fit indices, includ-
ing the root mean square error of approximation (RMSEA),
Tucker-Lewis index (TLI) and comparative fit index (CFI).
Values of CFI and TLI>0.90 and RMSEA <0.08 indicate
an acceptable model fit [38].

In order to assess the measurement invariance of the
RCADS-25 across boys and girls along with parent—child

dyads, the ML-MIMIC model was applied. This model is
an extension of the MIMIC model with the addition of a
random effect term. MIMIC modelling is one the most com-
monly used methods to investigate factorial invariance by
employing a grouping observed variable (x) to explain group
differences. The MIMIC model includes measurement and
structural components [39, 40]:

Vi =A11i+Fyx,-+6i, (D

n; =T,x; + i 2)

In the measurement component of the model (Eq. 1), the
latent variable () (e.g., depression) is represented by the
observed indicators (y;, here the RCADS’s items). In this
equation, A is the factor loading and #; is the common fac-
tor score. In the structural component of the model (Eq. 2),
the latent variable (7,) is regressed on the grouping variable
of interest (x;, e.g., gender). MIMIC inherently presumes
that all parameters of the model including factor loading
or residual variance are equal between the groups [41].
Instead, factorial invariance of intercept, which is known as
uniform invariance, is investigated by introducing the effect
of a grouping variable (x) on the observed outcome variable
(I'yx;) over and above the effect of the grouping variable on
the latent factor (I rz) in Eq. 1. In other words, the regression
coefficient of x on y (I'y) shows the status of intercept invari-
ance of the corresponding variable y (item) across groups
[41].

The MIMIC model is simply extended to multilevel
MIMIC by introducing a random effect to the model. In
other words, Eq. 1 can be extended to the following model
by including subscript j to show the effect of clusters. In this
study, when factorial invariance is examined across a group-
ing observed variable varying at the first level of data like
gender and child—parent role, the MIMIC model is written
as follows:

Yij =v+ AWnW[j + Fyxij + AB”B/ + ey + €5 3)

where x;; is an observed variable representing group mem-
bership of individual i (within-level) in cluster j (between-
level). I'; indicates the non-invariance in intercepts (uniform
non-invariance) across the groups, which is estimated as
the fixed effect since it is assumed that factorial invariance
across groups is constant in different clusters. This assump-
tion can be realistic with a reasonably developed measure
[41]. Kim et al. [41] suggested that non-uniform invariance
or factor loading invariance can also be tested by including
an interaction term between the latent factor and the group-
ing variable of interest. Hence, Model 3 can be extended as
follows:

Yy =v+ Ayny; + Dyxy + Tpnyx; + Agng; + €y + €55
“
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He adopted the XWITH procedure in Mplus to create
the interaction term; however, other studies showed that this
procedure leads to a convergence problem and biased param-
eter estimates when the observed indicator is not normal [42,
43]. Due to facing the same problem of convergence in the
present study, we investigated only uniform invariance. Pio-
neer researchers have stated that uniform non-invariance is
more important than non-uniform one because for items with
non-uniform non-invariance, the direction of non-invariance
differs along the subscale; consequently, the effect of non-
invariance cancels out at the scale level [44] and does not
influence the results substantially.

Interested readers are encouraged to consult Davidov
et al. and Kim et al. for more technical information related
to the process, which is beyond the scope of this article [41,
45].

As uniform invariance of the questionnaire’s items was
examined one at a time [36, 46], the Bonferroni correction
was used to consider the multiple statistical tests (with 25
items) [47].

It should be noted that in the present study, the data struc-
ture had three levels, including students nested in classes
and nested in schools. However, a two-level model in which
students were nested in schools was applied because the
variation of the observations was negligible at the class
level. Previous research showed that nested datasets do not
necessarily require multilevel modelling when there is no
variation across some levels of data [48]. The variation is
mainly quantified by intraclass correlation (ICC) and design
effect statistics. Although a non-zero value of ICC shows
that there is a non-zero variation at the level of interest, it
does not inevitably indicate the need for multilevel model-
ling. Accordingly, a design effect value of greater than 2 is
introduced as a more reliable criterion [48]. In our dataset,
the ICC (design effect) at school level was 0.29 (4.19) and
0.136 (3.49) for depression and anxiety scores, respectively.
However, the ICC (design effect) at the class level was 0.008
(1.003) for the depression subscale and 0.015 (1.57) for the
anxiety subscale which were negligible.

A distinct advantage of the MIMIC model is its ability to
control the effect of confounding variables while assessing
measurement invariance [40]. To investigate measurement
invariance across boys and girls, the effects of parents’ edu-
cation and job were controlled since these two covariates
differed significantly between boys and girls in our study. To
examine measurement invariance across child self-reports
and parent proxy-reports, the effects of age, gender and edu-
cation, which were significantly different between children
and their parents, were controlled.

Moreover, in order to assess whether or not the generalis-
ability of the invariance results was affected by differences in
the perceptions of lower or higher age groups of students, a
sub-analysis of measurement invariance was also conducted
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separately in the two age groups. The first age group con-
sisted of students in secondary schools, and the second one
included high school students.

In order to compare the anxiety and depression scores of
boys and girls along with self- and proxy-reports, the student
t test was applied and the Cohen’s d effect size was calcu-
lated. The effect size values <0.20, 0.20-0.49, 0.50-0.79
and > 0.80 are considered negligible, small, moderate and
large, respectively [49]. Moreover, to investigate the impact
of non-invariance, the items with uniform non-invariance
were omitted, and the corresponding subscale scores were
then recomputed. SPSS 15 was applied to perform the
exploratory factor analysis and t-test, and the Mplus 6.1
software was used to perform the CCFA and ML-MIMIC
analyses.

Results

Table 1 represents the summary statistics of adolescents
and their parents. As shown, male and female adolescents
did not differ significantly in terms of age, parent’s age and
father’s education level. However, a significant difference
was observed between boys and girls in terms of mother’s
education, mother’s job and father’s job.

The results of the exploratory factor analysis with Vari-
max rotation are summarised in Table 2. As indicated in
both child self-reports and parent proxy-reports versions, all
of the items in the depression subscale had factor loadings
greater than 0.4, which implies that they have been prop-
erly loaded on this subscale; while items 11, 14 and 18,
which should have been loaded on the anxiety subscale, had
greater factor loadings on the depression subscale in both
self- and proxy-reports. Nevertheless, the results of CCFA
supported the fit of the two-factor model after considering
the correlation between items 3 and 9, for child self-reports
(RMSEA =0.056, CFI=0.94, TLI=0.93) and parent proxy-
reports (RMSEA =0.056, CF1=0.92, TLI=0.91). The
Cronbach’s alpha coefficient value of the child self-reports
was 0.89 for the whole questionnaire, and it was 0.90 and
0.91 for the depression and anxiety subscales, respectively.
The Cronbach’s alpha coefficient of the parent proxy-reports
was 0.88 for the whole questionnaire, and it was 0.93 and
0.95 for the depression and anxiety subscales, respectively.

Table 3 shows the parameter estimates, standard errors
and p values for each item in the child self-reports of the
RCADS-25 questionnaire that were obtained from the ML-
MIMIC model to identify non-invariant items across boys
and girls in the whole dataset as well as the subsamples of
secondary and high school students, separately. It should
be noted that the effect of mother’s education, mother’s job
and father’s job as confounding variables were controlled
in the model. In this analysis, each item was assessed for
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Table 1 Demographic Girls Boys p value
characteristics of adolescents
and their parents by adolescent’s Mean + 5D Mean+SD
gender Age 14.82+£1.54 14.84£1.53 0.74"
Mother age 39.95+5.81 40.47+£5.94 0.09%
Father age 45.69 +6.35 46.1+6.18 0.317
N (%) N (%)
Mother education
Illiterate 99 (11.4) 65 (10.4) 0.001%
Primary 91 (10.5) 70 (11.2)
Diploma 478 (55.3) 295 (47)
University degree 197 (22.8) 197 (31.4)
Father education
Tlliterate 47 (11.5) 50 (9.8) 0.24*
Primary 75 (18.4) 79 (15.5)
Diploma 162 (39.8) 198 (38.7)
University degree 123 (30.2) 184 (36)
Mother job
Self-employment 32 (3.7) 20 (3.2) 0.002%
Government-related employee 102 (11.8) 111 (17.9)
Retired 11 (1.3) 16 (2.6)
Housewife 721 (83.3) 473 (76.3)
Father job
Self-employment 184 (45.5) 206 (40.3) 0.01%
Government-related employee 121 (30) 175 (34.2)
Retired 35@8.7) 71 (13.9)
Others 64 (15.8) 59 (11.5)

Tp value based on independent ¢ test

*p value based on Chi-square test

invariance one at a time; therefore, 0.002 (0.05/25) was con-
sidered as the significance level rather than 0.05 based on the
Bonferroni correction. As indicated, in the whole dataset,
only item 15 (I cannot think clearly) was detected as uniform
non-invariance across boys and girls in the depression sub-
scale. However, in the anxiety subscale, four items—o6 (I am
afraid of being in crowded places), 11 (I suddenly become
dizzy or faint without reason), 12 (I have to do some things
over and over again) and 23 (I have to do some things in just
the right way to stop bad things from happening)—were
distinguished as uniform non-invariance. Furthermore, a
close inspection of S coefficients in Table 3 suggested that
the boys reported more problems in their answer to items 12,
15 and 23 compared to their female counterparts, as depicted
by the negative values of f coefficients. The opposite pat-
tern was observed for items 6 and 11, in which the positive
values of f coefficients revealed that the boys reported fewer
problems for these items as compared to the girls.

The results of sub-analysis of measurement invari-
ance among secondary school students showed that item
6 in the anxiety subscale was distinguished as uniform

non-invariance (with negative f coefficient) across boys and
girls. Nevertheless, in high school students, all items were
invariant across the groups.

Table 4 shows the results of the ML-MIMIC model for
assessing the measurement invariance of the RCADS-25
questionnaire across child self- and parent proxy-reports,
while controlling the effect of age, gender and education as
confounding variables. The results were represented in the
whole dataset along with the subsample of secondary and
high school students. In the depression subscale, items 1 (My
child feels sad or empty), 10 (My child has problems with
his/her appetite) and 19 (My child feels like he/she doesn’t
want to move) were identified with uniform non-invariance
across children and their parents in the whole dataset. While,
in the anxiety subscale seven items, including 3 (My child
feels afraid of being alone at home), 6 (My child is afraid of
being in crowded places), 9 (My child feels scared to sleep
on his/her own), 11 (My child suddenly becomes dizzy or
faint when there is no reason for this), 14 (My child suddenly
starts to tremble or shake when there is no reason for this),
15 (My child cannot think clearly) and 23 (My child has to
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Table 2 Factor loadings of (rotated) two-factor solution in child self-reports and parent proxy-reports of RCADS-25

Child self-report Parent proxy-reports

Depression  Anxiety  Depression  Anxiety
q,: I feel sad or empty 0.68 0.20 0.62 0.20
q,: I worry when I think I have done poorly at something 0.22 0.49 0.07 0.48
q3: I would feel afraid of being on my own at home —-0.04 0.67 0.03 0.63
q4: Nothing is much fun anymore 0.67 0.07 0.61 0.10
qs: I worry that something awful will happen to someone in my family 0.14 0.52 0.18 0.55
qe: I am afraid of being in crowded places 0.16 0.35 0.11 0.37
q;: I worry what other people think of me 0.28 0.51 0.31 0.45
qg: I have trouble sleeping 0.43 0.29 0.33 0.32
qo: I feel scared if I have to sleep on my own -0.03 0.69 0.02 0.64
q,0: I have problems with my appetite 0.34 0.17 0.36 0.12
q,;: I suddenly become dizzy or faint when there is no reason for this 0.56 0.19 0.56 0.18
q;: I have to do some things over and over again 0.19 0.43 0.12 0.43
q,3: I have no energy for things 0.63 0.11 0.68 0.13
q,4: I suddenly start to tremble or shake when there is no reason for this 0.51 0.21 0.31 0.26
q,5: I cannot think clearly 0.55 0.23 0.52 0.26
q6: 1 feel worthless 0.63 0.28 0.63 0.23
q,7: I have to think of special thoughts to stop bad things from happening 0.24 0.40 0.23 0.42
q,g: I think about death 0.49 0.29 0.39 0.28
q,9: I feel like I don’t want to move 0.58 0.04 0.64 0.02
Qoo I worry that I will suddenly get a scared feeling when there is nothing to be afraid of 0.22 0.62 0.31 0.59
q,;: I 'am tired a lot 0.71 0.14 0.71 0.12
Qy,: I feel afraid that I will make a fool of myself in front of people 0.39 0.55 0.44 0.47
Q»3: I have to do some things in just the right way to stop bad things from happening 0.37 0.44 0.26 0.51
qoy: I feel restless 0.67 0.28 0.61 0.32
Q,5: I worry that something bad will happen to me 0.41 0.56 0.43 0.51

Extraction method: Alpha factoring with Varimax rotation

Values in bold indicate items did not load onto their designated subscales

do some things in just the right way to stop bad things from
happening) were distinguished as uniform non-invariance
across these two groups.

The positive value of p coefficient in items 3, 6, 9, 10, 11,
19 and 23 indicated that the parents reported more problems
for their children’s symptoms as opposed to their children. In
contrast, the parents reported fewer problems for items 1, 14
and 18, in comparison to their children, due to the negative
values of f coefficients.

Moreover, in the subsample of secondary school students
items 4, 14, 18 and 23 were identified with uniform non-
invariance across child self-reports and parent proxy-reports
with negative f coefficient for items 14 and 18, as opposed to
the positive f coefficient for items 4 and 23. In the subsam-
ple of high school students items 3, 6, 9, 10, 14, 18 and 19
were distinguished as uniform non-invariance. The f coef-
ficient was positive for items 3, 6, 9, 10 and 19, while it was
negative for items 14 and 18.

Table 5 displays the anxiety and depression scores before
and after the removal of the non-invariant items. Removing
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non-invariant items led to a slight reduction in the depression
and anxiety scores in both girls and boys. Although before
and after applying the removal strategy, the girls had higher
depression and anxiety scores compared with the boys; these
differences were small according to the effect size values
(ranging from 0.22 to 0.37). In addition, after removing the
non-invariant items across children and their parents, the sub-
scale scores were reduced in both groups; nevertheless, the
significant difference between these two groups did not alter.
The magnitude of the effect size also indicated that there were
small differences between children and their parents before and
after the removal strategy (ranging from 0.28 to 0.43).

Discussion

This study aimed to examine the measurement invariance of
the RCADS-25 questionnaire across male and female adoles-
cents along with child self- and parent proxy-reports using
the ML-MIMIC model. Our findings revealed that, in the



Quality of Life Research (2019) 28:829-840 835

Table3 The results of Whole dataset Secondary students High school students

ML-MIMIC models for

assessing the measurement P/ (SE) p value p (SE) p value P (SE) p value

invariance of the RCADS across

gender in the whole dataset as Depression

well as subsample of secondary q —0.051 (0.136) 0.706 0.062 (0.224) 0.782 0.316 (0.395)  0.423

and high school students Q 0.197 (0.103) 0056  —0.120 (0.185) 0516 0.196 (0.215)  0.363
qs 0.108 (0.095) 0.256 0.154 (0.248) 0.536 0.516 (0.205)  0.012
di0 0.084 (0.127) 0.507 0.468 (0.213) 0.028 —0.098 (0.359) 0.784
qi3 —0.322 (0.182) 0.077 —0.200 (0.305) 0.513 —0.256 (0.384)  0.506
qys 0.371 (0.109) 0.001* 0.206(0.243) 0.396 0.001(0.240)  0.995
di6 —0.023 (0.163) 0.886 0.425 (0.314) 0.175 —0.166 (0.193)  0.388
9 —0.143 (0.116) 0.219 —0.217 (0.149) 0.145 0.022 (0.425)  0.959
Qo1 —0.188 (0.096) 0.050 —0.376 (0.234) 0.108 —0.495 (0.260)  0.057
Qos —0.038 (0.106) 0.717 —0.100 (0.180) 0.579 0.069 (0.246)  0.778

Anxiety

q 0.145 (0.117) 0.210 0.282 (0.146) 0.053 0.374 (0.185)  0.043
qs —0.196 (0.350) 0.575 —0.451(0.223) 0.043 —0.153(0.168)  0.362
qs 0.262 (0.104) 0.011 0.393 (0.399) 0.325 0.073 (0.217)  0.737
9 —0.742 (0.121)  <0.001* — 1.028 (0.275) <0.001* —0.243(0.381) 0.525
qy —0.020 (0.170) 0.907 —0.096 (0.270) 0.721 —0.479(0.242) 0.048
qy —0.416 (0.283) 0.141 —0.445 (0.270) 0.099 —0.163(0.193)  0.398
qi1 —0.479 (0.157) 0.001* —0.304 (0.296) 0.304 —0.504 (0.316) 0.111
qi2 0.564 (0.150)  <0.001* 0.835 (0.340) 0.014 0.322(0.187)  0.086
A4 —0.336 (0.186) 0.070 0.174 (0.302) 0.565 —1.000 (0.317)  0.002
qy7 0.181 (0.132) 0.171 0.360 (0.256) 0.160 0.709 (0.234)  0.002
Qi3 —0.027 (0.143) 0.851 —0.024 (0.226) 0914 —0.008 (0.142)  0.956
Qoo —0.171 (0.132) 0.196 —0.085 (0.302) 0.778 0.131 (0.290)  0.652
an —0.122 (0.129) 0.347 —0.280 (0.230) 0.225 —0.081(0.298) 0.785
Qo3 0.448 (0.106)  <0.001* 0.398 (0.283) 0.160 0.371 (0.196)  0.059
Qs 0.033 (0.133) 0.805 —0.282(0.277) 0.308 0.286(0.162)  0.076

Girls is the reference group

*Significant p values based on Bonferroni correction

whole dataset, five out of 25 items (20%) were detected as
uniform non-invariance across genders, which suggested that
girls and boys had different perceptions of these items. Inter-
estingly, the boys reported more problems for items 15 (I
cannot think clearly), 12 (I have to do some things over and
over again) and 23 (I have to do some things in just the right
way to stop bad things from happening) compared to the
girls. This discrepancy could be attributed to the differences
in male and female brain processes. For instance, it has been
shown that when males are deeply involved in a task they are
not able to focus on their surroundings or other tasks, while
females are able to transition between tasks more promptly
[50]. Moreover, previous research showed that girls use the
ruminative coping technique more than boys [1, 51]; hence,
they may not have to do a task over and over again as boys
may have to. In contrast to our findings, a number of pre-
vious studies reported that girls suffering from depression
and anxiety experience more concentration problems than
boys [52, 53]. This contradiction may be because the sample

examined in the current study was comprised of a general
population of schoolchildren and adolescents, while previ-
ous studies focused on children or adolescents who were
clinically diagnosed as depressed or anxious. In addition,
gender differences were investigated in their studies at the
scale level and not at the item level.

Moreover, our findings revealed that, in the whole dataset,
the girls reported more problems for items 11 (I suddenly
become dizzy or faint when there is no reason for this) and
6 (I am afraid of being in crowded places). A possible expla-
nation for the observed disparity between girls and boys for
item 11 is that the onset of menstruation is a primary cause
of numerous health problems in girls, such as fainting or a
sense of dizziness [54, 55]. Furthermore, girls start dieting
at an earlier age in response to beauty ideals, which in turn
may result in eating disorders; hence, they may suffer from
more physical health problems than their male counterparts
[54]. The inconsistency in the perception of item 6 between
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Table 4 The results of
ML-MIMIC models for

Whole dataset

Secondary students

High school students

assessing the measurement P (SE) p value p (SE) p value p (SE) p value

invariance of the RCADS across

parent—child dyads in the whole Depression

dataset as well as subsample q —0.353(0.081) <0.001*  —0.401 (0.146) 0.006 —0.276 (0.118) 0.019

Sfuffecn‘;fsldary and high school Q 0252 (0.073)  0.001% 0.545 (0.103)  <0.001% 0.072 (0.101)  0.474
as — 0.134 (0.060) 0.026 —0.295 (0.174) 0.090 —0.103 (0.111) 0.353
A0 0.393 (0.053)  <0.001* 0.330 (0.107) 0.002 0.488 (0.068)  <0.001*
a3 0.211 (0.065) 0.001 0.223 (0.091) 0.015 0.046 (0.106) 0.664
q;s  —0.181(0.074) 0.015 —0.194 (0.175) 0.265 —0.304 (0.128) 0.018
a6 —0.230(0.084) 0.006 —0.469 (0.210) 0.026 —0.009 (0.131) 0.947
A9 0.266 (0.076)  <0.001*  —0.174 (0.140) 0.214 0.415(0.109)  <0.001*
o 0.059 (0.061) 0.336 0.221 (0.174) 0.203 0.062 (0.080) 0.439
Qe —0.034 (0.073) 0.645 0.204 (0.127) 0.108 —0.062 (0.124) 0.620

Anxiety

aQ —0.031 (0.064) 0.630 0.156 (0.097) 0.108 —0.252(0.103) 0.015
as 0313 (0.062)  <0.001* 0.076 (0.090) 0.398 0.494 (0.115)  <0.001"
qs —0.058 (0.046) 0.208 — 0.048 (0.088) 0.584 —0.082 (0.077) 0.286
s 0333 (0.074)  <0.001* 0.241 (0.148) 0.105 0.476 (0.144) 0.001*
q 0.044 (0.054) 0.407 —0.026 (0.083) 0.755 0.115 (0.106) 0.278
Qo 0.357 (0.053)  <0.001* 0.273 (0.131) 0.037 0.376 (0.090)  <0.001*
a, 0.190 (0.053)  <0.001* 0.274 (0.095) 0.004 0.209 (0.109) 0.055
q,  —0.094(0.072) 0.193 0.041 (0.135) 0.761 0.004 (0.125) 0.976
q.  —1.058(0.084) <0.001*  —0.792(0.144) <0.001*  —1.073(0.142) <0.001"
a7 0.043 (0.064) 0.504 0.033 (0.111) 0.763 0.080 (0.113) 0.476
Qs —0662(0.053) <0.001*  —0.616(0.120) <0.001*  —0.685(0.072) <0.001*
Qo —0.023(0.064) 0.715 —0.145 (0.121) 0.230 —0.019 (0.114) 0.877
A 0.182 (0.065) 0.005 0.040 (0.133) 0.764 0.334 (0.108) 0.002
a3 0.327 (0.061)  <0.001* 0.427 (0.135) 0.001* 0.129 (0.087) 0.139
s 0.123 (0.073) 0.091 0.127 (0.133) 0.326 —0.005 (0.127) 0.967

Children is the reference group

*Significant p values based on Bonferroni correction

boys and girls may be due to a greater social sensitivity in
girls as opposed to boys [56].

Another important finding was that in the whole dataset,
children and their parents had different perceptions for 10
out of 25 items (40%) of the RCADS-25. In contrast, two
previous studies examining measurement invariance of the
SCARED questionnaire across children and their parents
confirmed the measurement invariance of the questionnaire
across the groups [33, 34]. This inconsistency may be due
to the fact that these studies assessed the clinically referred
samples of children and adolescents.

In our sample, parents reported more problems for items
3,6,9,10, 11, 19 and 23. This may be due the fact that the
symptoms of sleep patterns, activity or appetite are more
openly observable [24-26], so parents may pay more atten-
tion to these symptoms. On the other hand, social desirabil-
ity of children may partially account for the lower rating of
social avoidance or their fears, as measured by items 3, 6 and
9 [23]. The present study is consistent with previous studies

@ Springer

in that children reported more problems for internalising
symptoms measured by items 1, 14 and 18 than their parents.
The most probable explanation for this discrepancy between
children and their parents is that because parents do not have
access to the inner distress of their children, they are unable
to recognise such symptoms [21, 23, 26, 57].

It is interesting to note that when the measurement
invariance of the RCADS-25 across boys and girls was
separately investigated in the two subsamples of second-
ary and high school students, only one item was detected
as uniform non-invariance among secondary students. A
possible explanation for this might be that boys and girls
in similar age groups had more agreement on the percep-
tions of the items; whereas a wide age range might lead to
finding more non-invariant items. Another possible explana-
tion is that the smaller sample size in each subsample might
reduce the power of the model for detecting non-invariant
items. Additionally, fewer non-invariant items were detected
across child—parent dyads in each of the two subsamples as
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Table 5 Mean comparison Girls Boys P value, d*
of the RCADS-25 subscales
between boys and girls as well Mean + SD Mean + SD
122 fco I;gir;’:; :fri Srﬁelﬁlr;ﬂfgﬁ: DIE Scores without eliminating DIF items
items Anxiety 11.38+£7.17 9.84+6.32 <0.001,0.22
Depression 6.33+5.13 4.65+4.30 <0.001, 0.35
Scores with eliminating DIF items
Anxiety 9.21£5.77 7.96+5.11 <0.001, 0.23
Depression 5.78+4.72 4.18+3.97 <0.001, 0.37
Children Parents p value, d*
Mean +SD Mean +SD
Scores without eliminating DIF items
Anxiety 10.84 +6.87 8.06+5.90 <0.001,0.43
Depression 5.70+4.87 4.41+4.32 <0.001,0.28
Scores with eliminating DIF items
Anxiety 6.99+4.45 5.24+3.79 <0.001, 0.42
Depression 4.12+3.65 3.07+3.17 <0.001, 0.31

*Cohen’s d value

compared to the whole dataset. Yet, there was more dis-
crepancy between children’s and parents’ perceptions in the
older age group than in the younger one (seven non-invari-
ant items among high school students in comparison to five
non-invariant items among secondary students). This can
be attributed to the puberty in late adolescence, which is an
influential factor in child—parent disagreement and adoles-
cents’ strive for autonomy and individuation [58].

It should be noted that, in a questionnaire, the presence of
non-invariant items per se does not imply that the measure
cannot be applied to cross-group comparison. Therefore,
after detecting non-invariance, it is of critical importance
to assess whether or not the effect of a given non-invariant
item is important enough to be transferred to the scale level.
In the present study, a removing and retaining technique is
used to examine whether the score of the observed subscales
changed significantly with and without non-invariant items.
Removing the non-invariant items detected across boys and
girls led to a slight reduction in the depression and anxiety
scores, with a small magnitude of the effect size, implying
invariance across genders. Although removing non-invariant
items distinguished across children and their parents resulted
in the reduction of depression and anxiety subscale scores,
the small magnitude of the effect size before and after the
removal strategy suggested that these differences were not
substantial.

Another important finding is that girls suffered from
higher levels of depression and anxiety in comparison to
boys, which is in line with previous findings [3, 15, 17, 53,
59, 60]. This can be contributed to not only environmental,
cultural, biological and hormonal factors, but also the sex-
role orientation, interpersonal orientation, rumination and

more contradictory social expectations placed on girls. In
addition, higher levels of social desirability for boys lead to
gender differences in terms of the presence and severity of
depression and anxiety [2, 3, 51, 53, 54, 59, 61, 62].

A key strength of the current study is that the hierarchi-
cal nature of data was taken into account by applying the
ML-MIMIC technique. This issue is important due to the
fact that when students are nested into schools, the critical
assumption of independency of observations does not hold
due to some shared qualities. Overlooking this dependency
while applying traditional statistical methods based on the
independency assumption results in inaccurate parameter
estimates and misleading conclusions about establishing
measurement invariance [36, 63]. Finch and French [36]
reported that when the hierarchical structure of data in
measurement invariance analysis is ignored, the likelihood
of finding non-invariant items decreases. Moreover, the
effect of confounding variables can be taken into account
in the ML-MIMIC model. It has been established that if
the effect of confounding variables is not considered in the
measurement invariance analysis, both the non-invariance
detection procedure and subsequent group comparison may
be distorted. Another positive aspect of our study is that a
large sample size from 51 public and private schools, includ-
ing students from diverse socioeconomic backgrounds was
selected in Shiraz, one of the five biggest cities of Iran.
Therefore, it can be claimed that the sample was a repre-
sentative sample of adolescents in the urban area of southern
Iran.

However, the generalisability of our findings is subject
to certain limitations. First, the sample was selected from
a general population of school adolescents; hence, the
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proportion of adolescents who might be clinically diag-
nosed as depressed or anxious was most likely very small.
Therefore, further studies need to be carried out in order to
evaluate whether or not Iranian male and female adolescents
with depression and anxiety disorders perceive the meaning
of the RCADS-25 questionnaire in the same way. Second,
the invariance of the RCADS-25 was only conducted across
sex and child—parent groups; future studies should examine
the measurement invariance of this instrument across differ-
ent age groups (e.g., children and adolescents) and cultures
as well. Another limitation is that only uniform invariance
was investigated. Therefore, it would be more fruitful to
use alternative methods like the multilevel ordinal logistic
model or multilevel multi-group confirmatory factor analysis
to test both uniform and non-uniform invariance in future
studies. Finally, according to Kim et al. [41], we used the
same two-factor structure model at both levels (with anxiety
and depression as factors and their corresponding items),
mainly because the variation at the school level was not of
substantial interest in the present study but was regarded as
nuisance variation. However, the results would be different
if we applied another factor structure model such as the par-
tially saturated models suggested by Ryu [64].

Conclusion

In summary, the findings of this research provide evidence
that boys and girls as well as children and their parents have
different perceptions and understandings of certain items
in the RCADS-25 questionnaire. However, further analysis
indicates that the impact of non-invariance is negligible at
the scale level across boys and girls along with children and
their parents. This implies that the instrument can be used
with caution to compare depression and anxiety between
male and female adolescents as well as child self-reports and
parent proxy-reports scores. As researchers have recently
made efforts to choose a questionnaire that can function
identically across different groups, this research can serve
as a base for future studies and provide important insights
for instrument developers to refine the instrument by reword-
ing, removing and calibrating non-invariant items to develop
an invariant instrument.
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