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Abstract

We assessed if the Revised Child Anxiety and Depression Scale (RCADS) measures
anxiety symptoms similarly across age groups within adolescence. This is crucial
for valid comparison of anxiety levels between different age groups. Anxiety
symptoms were assessed biennially in a representative population sample
(n=2226) at three time points (age range 10–17 years) using the RCADS anxiety
subscales (generalized anxiety disorder [GAD], obsessive-compulsive disorder
[OCD], panic disorder [PD], separation anxiety [SA], social phobia [SP]). We
examined longitudinal measurement invariance of the RCADS, using longitudinal
confirmatory factor analysis, by examining the factor structure (configural invari-
ance), factor loadings (metric invariance) and thresholds (strong invariance). We
found that all anxiety subtypes were configural invariant. Metric invariance held
for items on the GAD, OCD, PD and SA subscales; yet, for the SP subscale three
items showed modest longitudinal variation at age 10–12. Model fit decreased
modestly when enforcing additional constraints across time; however, model fit
for these models was still adequate to excellent. We conclude that the RCADS
measures anxiety symptoms similarly across time in a general population sample
of adolescents; hence, measured changes in anxiety symptoms very likely reflect
true changes in anxiety levels. We consider the instrument suitable to assess
anxiety levels across adolescence. Copyright © 2013 John Wiley & Sons, Ltd.
Introduction

The longitudinal course of anxiety is important to monitor
since there is evidence that individuals with an earlier onset
and more severe anxiety symptoms are at higher risk for
anxiety disorders in childhood, adolescence and adult-
hood, as well as other mental disorders and impairments
in adolescence and adulthood (Rueter et al., 1999; ter
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Wolbeek et al., 2011). For valid comparisons of anxiety
symptom levels over time, in longitudinal studies, it
is imperative to have questionnaires that measure anxiety
subtypes similarly across time. Previous studies
have acknowledged this relevance and have examined
the longitudinal measurement stability (measurement
invariance) of instruments assessing concepts such as
borderline personality features (de Moor et al., 2009),
late-life functioning (Szabo et al., 2011) and body image
(Rusticus et al., 2008). In the current study, we examined
longitudinal measurement invariance of an instrument
assessing anxiety symptoms from pre-/early- through
middle-adolescence.

A variety of assessment methods for anxiety symptoms
and disorders are available. In large, general population
studies, self-report questionnaires are an attractive alterna-
tive to clinical interviews. Furthermore, in a population
sample, they are valid and relatively easy and time-efficient
to employ (Hale et al., 2005, 2008). Several standardized
questionnaires with adequate psychometric properties are
available that assess child and adolescent anxiety symptoms.
The Revised Child Anxiety and Depression Scale (RCADS)
(Chorpita et al., 2000) is a revision of the Spence Children’s
Anxiety Scale (SCAS) (Spence, 1997, 1998), adapted tomore
closely correspond with the DMS-IV anxiety disorder
classification (Chorpita et al., 2000, 2005). It is a self-report
questionnaire for children and adolescents between seven
and 18 years, that consists of 47 items that cover five anxiety
subscales, corresponding with the DSM-IV categories of
generalized anxiety disorder (GAD), obsessive-compulsive
disorder (OCD), panic disorder (PD), separation anxiety
(SA) disorder and social phobia (SP), as well as major
depression. Good reliability and validity has been established
in community and clinical samples (Chorpita et al., 2000;
de Ross and Gullone, 2002; Ferdinand et al., 2006).

Whereas the previous studies on the RCADS have
focused on cross-sectional structure and validity, the ques-
tion remains whether the instrument measures symptoms
of anxiety consistently over youth development. This ques-
tion is addressed by examining longitudinal measurement
invariance of the RCADS. With this procedure we examine
if, given a certain level of anxiety, all individuals have the
same probability of endorsing a certain answer on a certain
item, irrespective of their age (de Moor et al., 2009). Exam-
ination of longitudinal measurement invariance is necessary
for understanding whether observed changes in anxiety
symptom scores across ages reflect true changes in symp-
toms or are due to changes in measurement properties of
the instrument. Consistency in measurement properties is
referred to as measurement invariance and supports that
the individual items reflect the same psychometric
Int. J. M
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information across longitudinal assessments, as investi-
gated here, or across subgroups (e.g. gender, racial
groups). A questionnaire that is not measurement invari-
ant across age can provide invalid conclusions regarding
continuity in measurement. A lack of longitudinal mea-
surement invariance may indicate that the interpretation
or relevance of the questionnaire items changes across
time. As a consequence, differences in RCADS subscale
scores between age groups would not automatically reflect
a true change in anxiety symptom severity between these
groups. However, if longitudinal measurement invariance
is established, this suggests that a change in measured
anxiety symptoms reflects a true change in the anxiety
level across time.

In this paper, we examined the longitudinal measure
stability of the RCADS subscales from pre-adolescence
to late adolescence in a large, representative, longitudinal
population study.

Method

Study design and population

Participants were part of the Tracking Adolescents’ Indi-
vidual Lives Survey (TRAILS), a large Dutch population
cohort study designed to examine the development and
etiological mechanisms of psychopathology from pre-
adolescents into adulthood. Participants were representative
of the general population. They were assessed biennially
from age 10–12 years onwards. Data were used from the first
three waves of TRAILS: T1 (2001–2002; age range 10–12),
T2 (2003–2004; age range 12–15) and T3 (2005–2007; age
range 14–18).

More details of TRAILS have been described elsewhere
(de Winter et al., 2005; Huisman et al., 2008) and are avail-
able upon request. In short, participants were recruited from
the general population in five municipalities in the northern
part of the Netherlands, including both urban and rural
areas. Exclusion criteria were non-participation of the
school and inability to participate in the study due to severe
mental retardation, a severe physical illness, or language-
limitations. Extensive efforts were taken to minimize
non-response, including reminder letters and personal
house visits. Of the initial 3483 pre-selected children,
2935 proved eligible for the study, of which 2230 (76%,
of which 51% girls) responded for the first wave. At T2,
n= 2149 (96.4%, of which 51% girls) continued to partic-
ipate. At T3, participation in the study was impossible
for 42 subjects due to severe mental or physical health
problems, death, detention, emigration or because they
were untraceable. Of the remaining subjects, n= 1816
(83%, of which 53% girls) continued to participate.
ethods Psychiatr. Res. 22(1): 27–35 (2013). DOI: 10.1002/mpr
Copyright © 2013 John Wiley & Sons, Ltd.
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The vast majority of the respondents provided complete
RCADS information (missing not more than one item on
one subscale at T1= 99.6%, T2= 99.9%, T3= 98.8%).
There was little unavailable RCADS data at T1, (n=20), at
T2, (n=65), and at T3 (n=156). Of our whole sample
(n=2230), n=4 respondents did not provide any RCADS
information at any time point; these respondents were
excluded from the analyses. The remaining missing values
were excluded pairwise and treated as MCAR, which is
the default implementation for the WLSMV estimator in
analyses without covariates. We have not used an algorithm
to estimate missing values.

Non-response bias of the TRAILS sample was analyzed
based on information about mental health determinants
and outcomes as reported by teachers of responders and
non-responders (de Winter et al., 2005). No difference in
the prevalence of psychopathology was found at T1 or
T2. Also, responders and non-responders did not differ
regarding their associations between socio-demographic
variables and mental health outcomes. Informed consent
was obtained at each assessment wave from each partici-
pant and their parents. The study was approved by the
Dutch Central Medical Ethics Committee (CCMO) and
all participants were compensated for their involvement
in this study.
Measures

Anxiety symptoms were assessed by the Dutch translation
of the RCADS (Chorpita et al., 2000). The RCADS is a self-
report questionnaire, consisting of 47-items measuring five
anxiety subtypes and depression symptoms (Chorpita
et al., 2000). Chorpita et al. (2000) showed good reliability
and internal consistency (GAD= 0.79, a= 0.77; OCD=
0.65, a= 0.73; PD= 0.76, a= 0.79; SA = 0.75, a= 0.76;
SP = 0.80, a= 0.82; MDD= 0.77, a= 0.76) as well as
convergent and discriminant validity in a sample of
n= 246 children and adolescents aged 8–18 years
(Chorpita et al., 2000). It is scored on a four-point Likert
scale (0 = never, 1 = sometimes, 2 = often, 3 = always).
Due to the infrequent endorsement of the answer cate-
gory “always”, we merged answer categories “often” and
“always”, rendering a three-point Likert scale ranging
from zero to two. Our analysis focused on the 37 items
that assess five anxiety subscales: GAD (six items, ordinal
coefficient a= 0.85/ 0.89/ 0.88 at the three waves), OCD
(six items, ordinal coefficient a= 0.76/ 0.81/ 0.84), PD
(nine items, ordinal coefficient a= 0.85/ 0.90/ 0.90), SA
disorder (seven items, ordinal coefficient a= 0.78/ 0.83/
0.83) and SP (nine items, ordinal coefficient a= 0.84/
0.90/ 0.91). The factor structure as proposed by the
Int. J. Methods Psychiatr. Res. 22(1): 27–35 (2013). DOI: 10.1002/m
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RCADS was replicated in the TRAILS sample for data
from the first assessment wave (Ferdinand et al., 2006).

The majority of the RCADS anxiety items were previ-
ously translated to Dutch as part of the SCAS (Scholing,
2000; Spence, 1997, 1998) items not included in the SCAS
were translated to Dutch and back-translated to English in
a combined effort of a study PI and a bilingual employee
of the University of Groningen language center.
Statistical analysis

To determine the level of longitudinal invariance, we
examined whether the factor structure of the RCADS
anxiety subscales remains invariant across age groups,
adopting a confirmatory factor analysis (CFA) frame-
work. Complete examination of measurement invariance
involves a four-step process where in each step, one
additional restriction across age groups is imposed on
the measurement model (Meredith, 1993; Widaman
and Reise, 1997). Model fit of each of these nested
models was compared with that of the less restricted
model. Full invariance on each level is reached if the
model fit itself is adequate, and if the model fit of the more
restrictive model is not considerably less than that of the
less restrictive model (Meredith, 1993; Widaman and
Reise, 1997).

We examined longitudinal invariance on the first three
levels by fitting a one-factor model to the data including
the three assessments over adolescence, for each RCADS
anxiety subscale. The first level of longitudinal invariance
is configural invariance, which imposes the same pattern
of fixed and free factor loadings between age groups,
while not making any equality constraints. We examined
configural invariance by fitting the hypothesized RCADS
factor structure (i.e. which items load on which anxiety
subscale) to the data for all three age groups (see Figure 1a
for illustration of this model). The second level is metric
(or weak) invariance, which examines if factor loadings
to each item are equal across age groups. Thus, metric
invariance is examined by constraining the factor loadings
across age groups (see Figure 1b). The third level is strong
(or scalar) invariance, which examines if the means struc-
ture is longitudinally invariant. When observed indicators
are continuous variables, examination of strong invariance
involves testing whether the intercepts of the indicators
differ across time. However, as the RCADS consists of
ordinal categorical items, we examined strong invariance
by restricting each threshold per item to be equal to its
corresponding threshold across the measured time points.
This procedure is based on the assumption that answer
category endorsement for each item is driven by the
pr
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Figure 1. (a) A configural invariance model with factor loadings unrestrained. (b) A metric invariance model with factor
loadings restrained across age groups.
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underlying true anxiety level of the subject. The threshold
parameter indicates the true (latent) anxiety level where
half of the sample endorses the lower answer category
(e.g. 0 “never”) and half endorses the next higher one
(e.g. 1 “sometimes”). Hence, the number of thresholds
per variable is equal to the number of answer categories
minus one. When examining strong invariance by setting
the threshold parameters of the items to be equal to each
other, as described earlier, what is actually being esti-
mated under the measurement invariance framework
is the differences amongst the thresholds, not the abso-
lute value of the threshold. This means that the pattern
of all the thresholds together is fixed across the different
time points, e.g. if one threshold of item a is lower
that the corresponding threshold of item b, this has to
be proportionally the same for all time points. Impor-
tantly, as a consequence of estimating the differences
amongst thresholds and not their absolute value, the
mean of the latent variable is not restricted and hence
can vary over time. If strong invariance holds, the change
in anxiety subscale scores reflects a change in true anxiety
subtype levels. The fourth step is an examination of
strict invariance, which measures whether the indicator
residual variances are equal across age groups. The
Int. J. M
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relevance of strict invariance examination has been gener-
ally disputed, as residual variance equality may have lim-
ited clinical and practical utility (Little et al., 2007).

Depending on the construct to be measured, different
levels of invariance are realistic to expect. Few self-report
questionnaires pass strong or strict invariance examination,
and a recommendation is to only consider configural and
metric invariance, as developmental effects are expected
that would render strong invariance unrealistic (Horn and
McArdle, 1992).

We examined the model fit of all the invariance models
and inspected the modification indices of each parameter
in each specified model. The modification index is a post
hoc indicator that indicates model fit improvement
when a fixed parameter is freely estimated (Brown,
2006). Previous research with psychological constructs
has shown that it is often necessary to allow for correlated
errors between items with non-random measurement
error due to similar item formulation or narrowly associ-
ated item content (Byrne et al., 1989). Therefore, we
allowed for residual error correlations of two or three
items in each nested anxiety subscale, provided that the
modification included items with similar content or
phrasing (i.e. items had very similar formulation or
ethods Psychiatr. Res. 22(1): 27–35 (2013). DOI: 10.1002/mpr
Copyright © 2013 John Wiley & Sons, Ltd.



Table 1. Demographic characteristics and anxiety subtype levels of the TRAILS sample at T1, T2 and T3

Assessment wave T1 (2001–2002) T2 (2003–2004) T3 (2005–2007)

Age, mean (SD); range 11.1 (0.56); 10.1–12.6 years 13.6 (0.53); 12.2–15.2 years 16.3 (0.71); 14.7–18.7 years
Anxiety, mean (SD), range
GAD 0.65 (0.42), 0–2.0 0.48 (0.40), 0–2.0 0.51 (0.40), 0–2.0
OCD 0.57 (0.40), 0–2.0 0.33 (0.33), 0–2.0 0.28 (0.33), 0–2.0
PD 0.41 (0.33), 0–2.0 0.29 (0.30), 0–2.0 0.28 (0.28), 0–2.0
SA 0.36 (0.32), 0–1.7 0.23 (0.27), 0–1.6 0.22 (0.25), 0–1.4
SP 0.75 (0.39), 0–2.0 0.66 (0.43), 0–2.0 0.70 (0.45), 0–2.0

Note: SD, standard deviation; GAD, generalized anxiety disorder; OCD, obsessive-compulsive disorder; PD, panic disorder;
SA, separation anxiety disorder; SP, social phobia.

Table 2. Model fitting results for measurement invariance
examined across three age groups

w2 df #par CFI TLI RMSEA

GAD
Configural 226.647 63 78 0.987 0.992 0.034
Metric 222.639 66 68 0.988a 0.993 0.033
Strong 433.841 80 46 0.972 0.987 0.045
OCD
Configural 221.430 80 78 0.974 0.979 0.028
Metric 210.414 80 68 0.976a 0.981 0.027
Strong 395.729 96 46 0.944 0.963 0.037
PD
Configural 424.750 149 120 0.958 0.981 0.029
Metric 366.538 139 104 0.965a 0.983 0.027
Strong 506.312 156 70 0.947 0.976 0.032
SA
Configural 292.202 107 90 0.963 0.974 0.028
Metric 260.875 98 76 0.967a 0.975 0.027
Strong 511.463 112 50 0.920 0.947 0.040
SP
Configural 627.470 155 114 0.964 0.986 0.037
Metric 929.248 128 96 0.939 0.971 0.053
Strong 1273.453 143 62 0.914 0.963 0.060

Note: GAD, generalized anxiety disorder; OCD, obsessive-
compulsive disorder; PD, panic disorder; SA, separation
anxiety disorder; SP, social phobia; df, degrees of freedom;
#par, number of parameters; CFI, comparative fit index; TLI,
Tucker–Lewis Index; RMSEA, root mean square error
of approximation.
aCFI decrease smaller than 0.005.
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measured one specific aspect within an anxiety subscale).
The models with correlated residuals were used for evalu-
ation of model fit to examine longitudinal invariance
(items with correlated residual error terms are indicated
later in Table 3). Model fit indices of the original,
uncorrelated anxiety subscales are available upon request
from the first author.

Model fit indices used were the comparative fit index
(CFI), (Bentler, 1990; Hu and Bentler, 1998) the
Tucker–Lewis Index (TLI) (Tucker and Lewis, 1973) and
the root mean square error of approximation (RMSEA)
(Steiger, 1990). We did not rely on the Chi Square test as
a primary indicator of model fit due to concerns about
sensitivity to large sample sizes (Schermelleh-Engel et al.,
2003). Good model fit is indicated by a CFI of 0.95 or
higher (Hu and Bentler, 1998; Schermelleh-Engel et al.,
2003), a TLI of 0.97 or higher (Schermelleh-Engel et al.,
2003) and a RMSEA of 0.05 or lower (Schermelleh-Engel
et al., 2003). Acceptable model fit is indicated by a CFI
greater than 0.90, a TLI greater than 0.95 and a RMSEA
smaller than 0.08 (Schermelleh-Engel et al., 2003).

Model fit of each individual model was evaluated with
the CFI, TLI and RMSEA. Next, model fit of each nested,
more restricted model was compared with that of the less
restricted model using the CFI as indicator. For nested
model comparison, we used the ΔCFI test. This test
is more robust against large sample sizes than the Chi-
square difference test. A CFI decrease of more than 0.005
from the less restricted model to the more restricted
model was used as indicator for worse model fit (Cheung
and Rensvold, 2002). All examinations of measurement
invariance were conducted using longitudinal confirma-
tory factor analysis with ordinal categorical data using
the weighted least square mean and variance (WLSMV)
adjusted estimator (Millsap and Yun-Tein, 2004) in Mplus
Version 5 (Múthen and Múthen, 1998–2007).
Int. J. Methods Psychiatr. Res. 22(1): 27–35 (2013). DOI: 10.1002/m
Copyright © 2013 John Wiley & Sons, Ltd.
Results

Table 1 shows the mean anxiety subtype levels at each of
the assessment waves of TRAILS. Table 2 shows the model
pr
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fit of the models with configural invariance, metric invari-
ance and strong invariance, by anxiety subscale. Table 3
gives the factor loadings of the models with configural
invariance. In the configural models, items are forced to
load on a specific factor, but the factor loadings of the
items are estimated freely. All anxiety subscales show a
good model fit on the configural level (all CFI> 0.95; TLI
0.97; RMSEA< 0.05), indicating that the factor structure
of the RCADS anxiety subscales fits each of the age groups
across adolescence.

The model fit of the metric model was good for GAD,
OCD, PD and SA, and acceptable for SP. The last column
of Table 3 shows the metric invariance factor loading of
the models where items were forced to load on a specific
factor and to have the same factor loadings at the three
age groups. The difference in CFI compared with the
configural model exceeded 0.005 for SP only. Hence, on
the metric invariance level, the subscales for GAD, OCD,
PD and SA were fully longitudinal invariant, but the
subscale for SP was not. For SP, we inspected the modifi-
cation indices of the metric model to find out which items
had factor loadings that differed across assessment wave.
For three items, modification indices were above 100
(item 4 “Worries when does poorly at things”, 7 “Scared
to take a test”, and 30 “Worries about mistakes”), all at
age 10–12. These items loaded lower on the SP factor
at age 10–12 (T1) than at ages 12–18 (T2 and T3; see
Table 3). After allowing age-specific factor loadings for
these three items, the CFI difference with the configural
model did not exceed 0.005 and the model fit of the SP
subscale improved from acceptable to good (CFI = 0.959,
TLI = 0.981, RMSEA= 0.043).

For the strong invariance examination, we constrained
the thresholds of each item to be equal across age groups.
With this procedure we examine whether the likelihood of
response endorsement is driven by the underlying true
anxiety level of the subject. The model fit was good for
the GAD subscale, acceptable to good for OCD, PD and
SA, and acceptable for SP. When comparing this strong
invariance model with the metric model, however, the
difference in CFI exceeded the 0.005 criteria for all anxiety
subscales, indicating a deterioration in model fit.
Discussion

Measurement stability is critically important for longitudi-
nal studies, yet few investigations have examined this issue
in anxiety assessment instruments. The present study
examined the longitudinal measurement stability in youth
across three waves including pre- through late-adolescence
in the general population using a CFA framework.
Int. J. M
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In the RCADS, each of the anxiety subscales had the
same factor patterns across age groups and the GAD,
OCD, PD and SA subscales demonstrated similar factor
loadings across age as well. This work suggests that each
of the items comprising these specific subscales contribute
equally to these domains across development. The SP
subscale, however, included three items (out of nine) that
had different factor loadings across time, in particular
items of anxiety about self-evaluated poor performance.
These items had stronger loadings from the SP latent
factor for the latter two assessments (ages 12–18) than at
the first assessment (ages 10–12). The SP scale includes
symptoms related to social interaction as well as symptoms
of performance anxiety. These symptoms often co-occur,
yet evidently describe different aspects of social phobia
(Heimberg et al., 1993; Knappe et al., 2011). Our data show
that their relative importance is not stable over time, but
that performance anxiety becomes more important in the
context of social phobia symptoms across adolescent
development. We can only speculate on the reasons why
performance anxiety becomes more important. It is possi-
ble that the increased importance of performance anxiety
is caused by increased levels of depression symptoms over
adolescence, such as feelings of worthlessness or incompe-
tence, or by increased academic pressure.

The model fit of the strong invariance models
decreased significantly; however, on an absolute level,
they were still acceptable to good for all anxiety subscales.
This indicates only small deviations from strong longitu-
dinal invariance. We did not expect to find full strong
longitudinal invariance. Indeed, as a consequence of
children’s development, the expression of anxiety sub-
types changes across developmental stages, which can be
expected to be reflected in different item endorsement
(Dadds and Barrett, 2001).

To our knowledge, the only other youth anxiety
assessing instrument that has been examined for longitu-
dinal measurement invariance is the SCAS (Spence,
1997). Spence (1997) examined measurement invariance
of the SCAS across two age groups (younger than 11 years
versus 11 years and older) and found the instrument to be
configural invariant. However, metric invariance already
proved to be suboptimal and the strong invariance exam-
ination did not hold. Hence, the RCADS has more
favourable longitudinal measurement invariance proper-
ties than the SCAS.

The current study has several strengths and limitations.
The main strength is that we used a large adolescent
sample representative of the general population of adoles-
cents in the Netherlands, assessed with a high response at
three time points, describing the age range from 10 to
ethods Psychiatr. Res. 22(1): 27–35 (2013). DOI: 10.1002/mpr
Copyright © 2013 John Wiley & Sons, Ltd.



Table 3. Standardized factor loading estimates of the configural (unrestricted) model across three age groups as well as the
metric (restricted) model

Factor Item # Item description
Factor loading

Configural
Metric

T1 T2 T3

GAD 1 Worries about things 0.55 0.64 0.67 0.60
GAD 13 Worries something awful will happen to family 0.70 0.75 0.70 0.69
GAD 22a Worries bad things will happen to self 0.82 0.88 0.83 0.81
GAD 27a Worries something bad will happen to self 0.80 0.85 0.84 0.80
GAD 35 Worries about what will happen 0.73 0.78 0.80 0.74
GAD 37 Thinks about death 0.59 0.60 0.55 0.56
OCD 10a Has to do things just right to stop bad events 0.53 0.61 0.57 0.52
OCD 16 Bothered by bad or silly thoughts or images 0.51 0.55 0.60 0.51
OCD 23a Has to do things over and over again 0.57 0.61 0.59 0.54
OCD 31 Keeps checking if things done right 0.65 0.75 0.75 0.65
OCD 42 Can’t get bad or silly thoughts out of head 0.55 0.61 0.75 0.58
OCD 44 Has to think special thoughts to stop bad events 0.66 0.70 0.82 0.66
PD 3a When has a problem, stomach feels funny 0.43 0.51 0.54 0.46
PD 14 Suddenly has trouble breathing for no reason 0.63 0.76 0.67 0.64
PD 24a When has a problem, heart beats really fast 0.53 0.59 0.60 0.53
PD 26 Suddenly trembles or shakes for no reason 0.65 0.71 0.75 0.65
PD 28a When has a problem, feels shaky 0.54 0.65 0.69 0.57
PD 34 Suddenly feels really scared for no reason 0.68 0.77 0.82 0.69
PD 36 Suddenly becomes dizzy of faint for no reason 0.64 0.70 0.67 0.62
PD 39 Heart suddenly beats too quickly for no reason 0.76 0.79 0.79 0.72
PD 41 Worries will suddenly get scared for no reason 0.65 0.78 0.76 0.67
SA 5a Fears being alone at home 0.62 0.68 0.67 0.65
SA 9 Fears being away from parents 0.56 0.61 0.61 0.59
SA 17a Scared to sleep alone 0.71 0.73 0.69 0.71
SA 18 Trouble going to school 0.53 0.64 0.65 0.60
SA 33 Afraid of being in crowded places 0.50 0.60 0.59 0.56
SA 45 Worries in bed at night 0.52 0.53 0.51 0.52
SA 46 Scared to sleep away from home 0.62 0.69 0.75 0.67
SP 4 Worries when does poorly at things 0.57 0.71 0.73 0.68
SP 7a Scared to take a test 0.39 0.56 0.56 0.51
SP 8 Feels worried when someone angry 0.61 0.69 0.69 0.66
SP 12a Worries will do badly at school work 0.53 0.67 0.66 0.63
SP 20 Worries might look foolish 0.74 0.80 0.82 0.79
SP 30 Worries about mistakes 0.60 0.73 0.76 0.71
SP 32 Worries what others think 0.73 0.82 0.83 0.80
SP 38 Afraid to talk in front of class 0.49 0.57 0.56 0.54
SP 43 Afraid of looking foolish in front of people 0.76 0.80 0.85 0.81

Note: GAD, generalized anxiety disorder; OCD, obsessive-compulsive disorder; PD, panic disorder; SA, separation anxiety
disorder; SP, social phobia.
aIndicates correlated items within one anxiety subscale.

Mathyssek et al. Longitudinal structure of the RCADS
18 years. Each assessment point covers a narrow age range
of two to four years, which minimizes the risk of making
unjustified assumptions about invariance within one time
Int. J. Methods Psychiatr. Res. 22(1): 27–35 (2013). DOI: 10.1002/m
Copyright © 2013 John Wiley & Sons, Ltd.
point. However, this study was limited to this age range
and does not guarantee longitudinal invariance for younger
ages. Due to low endorsement of the answer category
pr
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“always”, we had to combine answer categories “often” and
“always” to obtain reliable results from our analyses. It could
be important for future work to examine similar issues with
an enriched sample of anxious youth to examine the full set
of response options. Lastly, we did not include any infre-
quency scales in the TRAILS study to detect (pseudo)
random answering patterns; however, the RCADS is a
questionnaire with low risk for typical (pseudo)random
answering. Future longitudinal studies of anxiety symptoms
in the general population will give more insight in the
factors that contribute to continuity and discontinuity of
anxiety, and identify youth requiring early interventions
and possible prevention of anxiety disorders.
Conclusion

The RCADSmeasures anxiety subtypes similarly across time
in a general population sample of adolescents; that is, the
measured changes in anxiety subscales very likely reflect true
changes in anxiety levels as opposed to measurement
artefacts. Some caution should be exercised due to the
minor adjustments made to improve the model fits,
especially for the SP subscale, where additional adjustments
were needed for adequate metric invariance model fit.
Nonetheless, this research suggests that the RCADS is very
likely suitable to compare anxiety levels in longitudinal,
population based studies of adolescents.
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