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Abstract This study evaluated the factor structure of the

Children’s Negative Cognitive Error Questionnaire—Re-

vised (CNCEQ-R) and its relationship with anxiety and

depressive symptoms. The study included a community

sample of 257 children and adolescents and a clinical

sample of 201 referred youths, aged 9–18 years. Partici-

pants completed the CNCEQ-R and the revised child

anxiety and depression scale (RCADS). For the original

five-factor model, confirmatory factor analysis indicated an

overall good fit to the data for the entire sample. The model

was found fully invariant between boys and girls, children

and adolescents, and clinically-referred and non-referred

youths. The cognitive error of ‘‘overgeneralizing’’

accounted for most of the variance in depressive symptoms

(15 %), while ‘‘mind reading’’ accounted for most of the

variance in anxiety symptoms (20 %). The CNCEQ-R total

score was significantly higher in youth with depression

only than in youth with other disorders.

Keywords Cognitive errors � Psychometric � Children �
Adolescents

Erroneous belief systems or patterns of thought, such as

cognitive bias, contribute to cognitive vulnerability that

predisposes an individual to psychopathology (Riskind and

Black 2005). Theoretical and empirical data suggest that in

the presence of cognitive vulnerability, the occurrence of a

negative event will trigger a pattern of negatively biased

information processing that initiates a downward spiral into

depressive or anxiety symptoms (Lakdawalla et al. 2007;

Weems and Watts 2005). Cognitive vulnerability is pro-

posed to be an important factor in the development and

maintenance of childhood psychopathology, especially

depressive and anxiety symptoms (e.g., Kingery et al.

2009; Michael and Karen 2014; Ishikawa 2012; Kempton

et al. 1994; Weems et al. 2007; Yurica and DiTomasso

2005). According to various cognitive theories, several

distinct cognitive vulnerability factors are hypothesized to

be present in children and adolescents, namely dysfunc-

tional attitudes, negative cognitive style, or a ruminative

response style (Lakdawalla et al. 2007).

As part of a negative belief system (Beck et al. 1979),

distorted cognitive processing involves systematic misin-

terpretations of new information, which is found to be

particularly influential in the development and maintenance

of psychopathology in youth (e.g., Ishikawa 2012; Kemp-

ton et al. 1994; Weems et al. 2007; Yurica and DiTomasso

2005). Distorted cognitive processing in youth is repre-

sented by various cognitive errors such as selective

abstraction, overgeneralization, personalization, and others

(e.g., Joiner and Wagner 1995; Kingery et al. 2009; Leit-

enberg et al. 1986). Accumulated evidence indicate that

cognitive errors are not only associated with anxiety and

depressive symptoms (Curry et al. 2006; Kingery et al.

2009; Leitenberg et al. 1986; Pereira et al. 2012; Silverman

et al. 1999; Watts and Weems 2006; Weems et al. 2007),

but also possibly with externalizing symptoms such as

disruptive behaviors, as well as comorbid depression/anx-

iety and externalizing symptoms (e.g., Epkins 2000;

Kempton et al. 1994; Schepman et al. 2014).
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Much of what is currently known about how cognitive

errors operate in depressive and anxiety symptoms among

children and adolescents are based on the Children’s

Negative Cognitive Error Questionnaire (CNCEQ; Leit-

enberg et al. 1986). The original CNCEQ measures four

cognitive errors: catastrophizing, overgeneralizing, per-

sonalizing, and selective abstraction. The questionnaire

was recently revised into a scale with five cognitive errors:

underestimation of the ability to cope (i.e., the tendency to

judge oneself as unable to cope with potentially threatening

situations), personalizing without mind reading (i.e., taking

responsibility for events, but not perceiving threat, without

evidence of personal causality), mind reading (i.e., con-

cluding that someone is reacting negatively or thinking

negatively toward oneself, without specific evidence to

support that conclusion), selective abstraction (i.e., allow-

ing one negative aspect of a situation to colour the whole),

and overgeneralizing (i.e., formulating general rules on the

basis of limited experience and applying them too broadly;

Maric et al. 2011).

From a clinical and psychometrical point of view, the

extent to which the CNCEQ and its revision are able to

capture cognitive errors in children and adolescents has yet

to be established due to gaps in research. For example,

distinct cognitive vulnerability factors, including cognitive

errors, appear to contribute to expression of depression and

anxiety disorders through different mechanisms (for review

see Lakdawalla et al. 2007; Weems and Watts 2005). For

example, there are data indicating that cognitive errors

might have direct influence on anxiety disorder expression

(Weems et al. 2001) or a mediating role when considered

with attributional biases in depression (Cole and Turner

1993).

Another gap in research is the inconsistency in findings

in terms of which cognitive errors are specific to anxiety

disorders or to depression, and which ones are common to

both (e.g., Epkins 1996; Weems et al. 2001). While

Schwartz and Maric (2015) reported the error ‘‘overgen-

eralizing’’ as a predictor of depression, some authors

reported the error as predictor of both anxiety and

depressive symptoms (Epkins 1996; Weems et al. 2001).

The same applies for the error ‘‘personalization’’ and

‘‘underestimation of ability to cope’’, which was argued to

be predictive of both types of symptoms (Weems et al.

2001; Maric et al. 2011).

There is evidence from factor analytic studies using the

CNCEQ to support the original factor structure of distinct

cognitive errors, but data are inconsistent due to limited

analyses in clinical samples. The first factor analytic study

using a confirmatory approach with data from a community

sample supported a four-factor model including one gen-

eral factor and three factors representing specific content

areas (i.e., social, academic, and athletic; Cole and Turner

1993). This finding was consistent with another study using

data from clinically depressed youth, which also supported

a model with the original four factors (Kingery et al. 2009).

Another study, again using a confirmatory approach on

data from the general population, supported a model with

three factors corresponding to catastrophizing, personaliz-

ing, and selective abstraction (Karakaya et al. 2007).

Finally, the results of a study using an exploratory

approach with data from a clinical sample supported a

single-factor solution as a global construct indicative of

‘‘negative thinking’’ (Messer et al. 1994). A single factor

was also suggested in a study combining data from com-

munity samples of adolescents in the United Sates and

Hong Kong (Stewart et al. 2004). In an attempt to over-

come the above inconsistency, a five factor model was

suggested using a further reduced list of items (i.e., 16

items; Maric et al. 2011). Nevertheless, the most recent

study using principal component analysis indicated that 11

items loaded on the proposed five components, while five

items cross-loaded onto other factors that were initially

deemed to be unrelated (Schwartz and Maric 2015).

Finally, cross-cultural data on the measurement aspects

of the CNCEQ are scarce. The original CNCEQ was

developed in the Unites States on an English speaking

sample and it is available in Chinese for Hong Kong (Le-

ung and Wong 1998) and Turkish (Karakaya et al. 2007).

The CNCEQ-R was developed from a community sample

of Dutch children and adolescents (Maric et al. 2011).

Using the original and Chinese version, both having the

same factor model, it was observed that cognitive errors

were lower among adolescents in Hong Kong than in the

United States (Stewart et al. 2004). While this finding

could represent true differences, it could also be an effect

of measurement non-invariance of the questionnaire. For

the Turkish version (Karakaya et al. 2007), the validation

study supported a factor model including three cognitive

errors (i.e., catastrophizing, personalizing, and selective

abstraction) and not four as in the original. The version was

also found to be more strongly correlated to depression

than to anxiety (Karakaya et al. 2007). Considering all of

the above, there is a need to further examine the factor

structure of the CNCEQ and its revision, as well as how

these factors relate to anxiety and depression symptoms

among children and adolescents, including those from

clinical samples and different cultural groups. Of particular

importance is to evaluate the CNCEQ-R, given that

available psychometric data from two studies indicate that

it could better serve in the conceptualization and assess-

ment of distorted cognitive processing in youth than its

predecessor (Maric et al. 2011; Schwartz and Maric 2015).

The present study had four aims. The first aim was to

evaluate the factor structure of the CNCEQ-R in a com-

munity and clinic-referred sample of Serbian children and
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adolescents. The second aim was to test the measurement

invariance of the CNCEQ-R across age, gender, and pop-

ulations (clinical–non-clinical), as this aspect of validity

has not been previously evaluated. A prerequisite for cross-

group comparisons is that the theoretical construct is

measured in each group in the same way, namely that

construct equivalence is achieved for the scale representing

that the theoretical construct when tested simultaneously

across several groups (Dimitrov 2010). Therefore, in order

to compare the presence of cognitive errors across various

groups, an important aspect that needs to be demonstrated

is that the factorial structure of the CNCEQ-R is invariant

(i.e., possess measurement invariance; Byrne and Watkins

2003). The third aim was to evaluate how cognitive errors

measured with the CNCEQ-R relate to anxiety and

depressive symptoms in general. Finally, the fourth aim

was to compare levels of cognitive errors present among

children and adolescents with anxiety disorders, depres-

sion, or externalizing disorders.

Methods

Participants

Data for the present study were collected from a commu-

nity and clinical sample of children and adolescents. Par-

ticipants in the community sample were from sixth to

eighth grades and were randomly selected from two public

elementary schools in Northern Serbia. The clinical sample

included children and adolescents who were referred to a

public child specialist clinic for a psychiatric assessment.

At the time of assessment, none of the children and ado-

lescents were previously diagnosed as having a psychiatric

disorder, nor were they on any ongoing treatment. The

assessments and diagnoses were made according to the

Diagnostic and Statistical Manual of Mental Disorders 5th

edition (DSM–5; American Psychiatric Association 2013).

In the community sample, data were available for 257

participants, with 114 (44.4 %) boys and 143 (55.6 %)

girls. There were 66 (25.7 %) children aged 12 years and

191 (74.3 %) adolescents aged 13–15 years. The mean age

was 13.09 (SD = 0.79) years. The cut-off of 12 was used

in the present study, as it was used previously with the

CNECQ (Karakaya et al. 2007, Schwartz and Maric 2015).

For the clinical sample, data were available for 198 par-

ticipants, with 92 (46.5 %) boys and 106 (53.5 %) girls, of

which 55 (27.8 %) children aged 9–12 years and 143

(72.2 %) adolescents aged 13–18 years. The mean age was

13.97 (SD = 2.27) years. Table 1 provides the diagnoses

for this sample. One to two co-morbid disorders were

present in 37 (18.7 %) children and adolescents, while

among 15 (7.6 %) no specific psychopathology was

identified.

Questionnaires

CNCEQ-R. The CNCEQ-R is a self-repot questionnaire for

assessing cognitive errors in 9–17 year-olds. It contains 16

items in five subscales. The subscales measure the errors

‘‘underestimation of the ability to cope’’ (three items),

‘‘personalizing without mind reading’’ (three items), ‘‘mind

reading’’ (four items), ‘‘selective abstraction’’ (three items),

and ‘‘overgeneralizing’’ (three items). Each item consists of

a description of a situation and of the thought someone

might have in that situation. The child indicates on a 5-point

scale how similarly he/she would think in this situation,

ranging from ‘‘almost exactly like I would think’’ (5 points)

to ‘‘not at all like I would think’’ (1 point). The CNCEQ-R

total score ranges from 16 to 80, with higher scores indi-

cating more distorted cognitive processes. The original

study reported high test–retest reliability of the total ques-

tionnaire score (r = 0.90) and moderate to high for the

subscales (range 0.71–0.85). The internal consistency of the

total score was also good (a = 0.80), but the alphas for the

five subscales were low (all below 0.62; Maric et al. 2011).

Table 1 Primary DSM diagnoses among the clinic-referred youth

sample (N = 198)

Diagnosis N (%)

Major depressive disorder (MDD) episode 33 (16.7)

Dysthymia 1 (0.5)

Bipolar I disorder 1 (0.5)

Non-suicidal self-injury (NSSI) 4 (2.0)

Anxiety disorders 25 (12.6)

Obsessive–compulsive disorder 11 (5.6)

Adjustment-like disorders 31 (15.7)

Conduct disorder 15 (7.6)

Attention deficit/hyperactivity disorder (ADHD) 13 (6.6)

Tic disorders 14 (7.1)

Somatoform disorders 7 (3.5)

Dissociative disorders 2 (1.0)

Insomnia disorder 7 (3.5)

Specific learning disorders 2 (1.0)

Enuresis 2 (1.0)

Anorexia nervosa 2 (1.0)

Autism spectrum disorder (ASD) 1 (0.5)

Attenuated psychosis syndrome 2 (1.0)

Trichotillomania 1 (0.5)

Unspecified mental disorder 9 (4.5)

No psychopathology 15 (7.6)
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Revised Child Anxiety and Depression Scale (RCADS).

The RCADS is a 47-item self-report questionnaire about

depressive and anxiety symptoms in youths (Chorpita et al.

2000). The respondent indicates on a 4-point scale how

often each symptom is present ranging from ‘‘never’’ (0

point) to ‘‘always’’ (3 points). The RCADS depression and

anxiety score are calculated as the sum of all answered

items, with higher scores indicating more frequent symp-

toms. Psychometric studies using the RCADS across dif-

ferent samples consistently report adequate internal

consistency and test–retest reliability for the overall scale

and its subscales, with satisfactory convergent/discriminant

validity (e.g., Chorpita et al. 2000, 2005; de Ross et al.

2002). In the present study, Cronbach’s coefficients for the

RCADS anxiety and depression scores were 0.95 and 0.87,

respectively.

Both questionnaires were professionally translated into

Serbian following the same procedure of two forward

translations, a single form development, a single back-

translation, and the harmonization of the translations with

the originals. This research group pre-tested the transla-

tions in semi-structured interviews with a group of 10

children (age range 9–15 years; four of which were boys).

Four separate semi-structured interviews were organized to

explore clarity, comprehensibility, and response process for

every item on the questionnaires (cognitive debriefing).

Finally, the content, face validity, and equivalence with the

originals (conceptual, item, semantic, and operational) of

the translations were explored. All items were considered

to be comprehensive, precise, and relevant for assessing

intended constructs in the translations, thus they were

unchanged and no item was added, replaced or omitted.

Statistical Analysis

Data from both samples were combined for statistical

analyses. All data were combined because cognitive errors

and psychological symptoms themselves are conceptual-

ized along a continuum from none to most severe. In

addition, this study intended to capture the widest possible

variability in cognitive errors present among children and

adolescents. Confirmatory factor analysis (CFA) was first

carried out using maximum likelihood solution with the

AMOS version 7 software (Arbuckle 2006). The fit of the

model to the data was evaluated using the following fit

indices and their recommended benchmarks (Kline 2005):

v2/df ratio (\3 good), the comparative fit index—CFI

([0.90 acceptable, [0.95 excellent), the goodness of fit

index—GFI ([0.90 acceptable,[0.95 excellent), and root

mean square error of approximation—RMSEA (\0.08

acceptable, \0.06 excellent). Afterwards, the model was

tested for measurement invariance by gender (boys vs.

girls), age (children aged 8–12 years old vs. adolescents

aged 13–18 years old), and population (clinically-referred

vs. non-referred). Afterwards, multigroup CFA (MG-CFA)

was carried out to test measurement invariance. Several

types of measurement invariance form a nested hierarchy

(i.e., dimensional, configural, metric, and scalar), which is

required to allow latent means comparisons across groups

(Byrne and Watkins 2003). When testing one scale across

different groups, dimensional invariance means that the

same number of common factors is present; configural

invariance means that the same items for each group are

associated with the same factors; metric (i.e., weak mea-

surement) invariance means that the common factors have

the same meaning; scalar (i.e., strong measurement)

invariance means that the intercepts or threshold of the

items are equivalent. Evidence of invariance was based on

nested model testing using a CFI (DCFI B 0.01) and v2

(p[ .01) difference (French and Finch 2006).

Internal consistency (Cronbach’s alpha), test–retest

reliability, and correlations between the CNCEQ-R sub-

scales (Pearson correlation coefficient) were then calcu-

lated. Test–retest reliability analysis involved 30

participants from the clinical sample who completed the

questionnaires again one week after the first testing.

In order to determine which cognitive errors were

predicative of anxiety or depressive symptoms, hierarchical

regression analyses were conducted. All five CNCEQ-R

scales were entered separately as predictors of the RCADS

anxiety and RCADS depression scores. The final analyses

assessed how the CNCEQ-R cognitive errors differ among

groups of children and adolescents with clear clinical

diagnosis based on the DSM 5 (American Psychiatric

Association 2013).

Results

The CFA results indicated an overall good fit to the data

with v2/df = 2.164, CFI = 0.938, GFI = 0.948, and

RMSEA = 0.051. This five factor model produced supe-

rior levels of fit compared to a one-factor model, which had

fit indices of v2/df = 3.339, CFI = 0.862, GFI = 0.902,

and RMSEA = 0.072. The results of MG-CFA indicated

that the five-factor model was fully invariant across the

studied groups (Table 2). However, the results of MG-CFA

showed that the CFI (0.853) and GFI (0.856) were slightly

below acceptable values to claim good model fit for chil-

dren. Similarly, the CFI (0.892) for non-referred youth was

also below levels of acceptable fit. Table 3 provides all

CNCEQ-R scores for tested groups.

The correlations between the CNCEQ-R scales were all

positive and were in the medium range (Table 4). Cron-

bach’s alpha for the total score was 0.86, while the alphas

for the subscales ranged from 0.54 to 0.66 (Table 4). In
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terms of test–retest reliability, Pearson’s correlation coef-

ficient for the total score was 0.83 and for the subscales

ranged from 0.65 to 0.83 (Table 4).

The results of hierarchical regressions for the RCADS

depression score showed that the correlation coefficient of

the model was significantly different from zero, F (5,

451) = 24.59, p\ .001, with R2 = 0.22, implying that the

cognitive errors explained 22 % of the variance in

depressive symptoms (Table 5). The error ‘‘overgeneral-

izing’’ contributed the most to this variance, and ‘‘under-

estimation of ability to cope’’ also appeared as a significant

predictor. In the model for RCADS anxiety, the correlation

coefficient of the model was also significantly different

from zero, F (5, 419) = 35.71, p\ .001, with R2 = 0.29,

implying that the cognitive errors explained 29 % of the

variance in anxiety symptoms. The error ‘‘mind reading’’

contributed the most to the variance, while ‘‘underestima-

tion of ability to cope’’, ‘‘overgeneralizing’’and ‘‘person-

alizing without mind reading’’ were also significant

predictors. In both models, the cognitive error ‘‘selective

Table 2 Multi-group

confirmatory factor analyses of

the CNCEQ-R

v2/df CFI GFI RMSEA Dv2 (p value) DCFI

Boys, n = 205 1.739 0.911 0.910 0.060 – –

Girls, n = 249 1.750 0.931 0.925 0.055 – –

Configural invariance 1.744 0.922 0.918 0.041 – –

Metric invariance 1.691 0.924 0.916 0.039 8.67 (0.065) -0.002

Scalar invariance 1.684 0.919 0.911 0.032 32.36 (0.181) 0.005

Children, n = 121 1.846 0.853 0.856 0.080 – –

Adolescents, n = 333 2.062 0.923 0.932 0.056 – –

Configural invariance 1.956 0.902 0.911 0.046 – –

Metric invariance 1.911 0.901 0.907 0.045 12.50 (0.327) 0.001

Scalar invariance 1.827 0.903 0.905 0.043 23.37 (0.612) -0.002

Clinical, n = 197 1.805 0.905 0.908 0.064 – –

Non-referred, n = 257 2.135 0.892 0.916 0.067 – –

Configural invariance 1.976 0.898 0.913 0.046 – –

Metric invariance 1.901 0.900 0.911 0.045 7.86 (0.725) -0.002

Scalar invariance 1.877 0.892 0.904 0.045 35.59 (0.099) 0.008

The absence of data implies that a CFI (DCFI B 0.01) and v2 (p[ 0.01) difference was not evaluated,

whereas no direct comparison of at least two models was available

Table 3 CNCEQ-R scores

among different groups
Score Age Gender Population

Children,

n = 121

Adolescents,

n = 333

Boys,

n = 205

Girls,

n = 249

Clinical,

n = 197

Non-referred,

n = 257

M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)

UAC 8.07 (2.92) 7.50 (3.06) 7.61 (3.05) 7.68 (3.02) 8.37 (3.36) 7.10 (2.63)

PER 7.04 (3.29) 7.30 (3.03) 7.13 (2.96) 7.32 (3.22) 7.59 (3.22) 6.96 (2.98)

SA 6.15 (2.61) 6.55 (2.86) 6.40 (2.78) 6.47 (2.82) 6.61 (3.08) 6.31 (2.55)

OV 6.73 (2.70) 7.00 (3.05) 6.91 (2.85) 6.94 (3.06) 7.50 (3.32) 6.48 (2.58)

MR 8.55 (3.80) 8.58 (3.66) 8.55 (3.68) 8.59 (3.70) 9.10 (3.97) 8.17 (3.41)

Total 36.55 (11.75) 36.92 (12.01) 36.61 (11.57) 37.00 (12.24) 39.17 (13.10) 35.02 (10.63)

UAC underestimation of ability to cope, PER personalizing without mind reading, SA selective abstraction,

OV overgeneralizing, MR mind reading, Total CNCEQ-R total score

Table 4 Pearson correlations, Cronbach’s’ s alpha, and test–retest

r for the five CNCEQ-R subscales

UAC PER SA OV MR a Test–retest r

UAC – 0.56 0.70

PER 0.34 – 0.68 0.83

SA 0.39 0.52 – 0.54 0.65

OV 0.55 0.41 0.49 – 0.59 0.70

MR 0.48 0.57 0.48 0.52 – 0.66 0.77

UAC underestimation of ability to cope, PER personalizing without

mind reading, SA selective abstraction, OV overgeneralizing, MR

mind reading
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abstraction’’ did not appear as a significant predictor, but it

showed an inverse correlation with the RCADS anxiety

score.

It was possible to create four different groups with clear

DSM diagnosis for the final analyses: youth with an anx-

iety disorder only, youth with depression only, youth with

comorbid anxiety disorders and depression, and youth with

externalizing disorders only (i.e., conduct disorder and/or

attention deficit/hyperactivity disorder). Among the groups,

children and adolescents differed significantly in age (F

(df) = 3.12 (3), p = .003) and gender (v2 (df) = 14.73 (3),

p = .002), thus the two variables were entered as covari-

ates in analysis of variance (Table 6). The results indicated

that the CNCEQ-R total score was significantly higher in

youth with depression only than in youth with anxiety

disorders onlyor youth with externalizing disorders only. In

terms of cognitive errors, significant differences among the

groups were only observed for the ‘‘overgeneralizing’’ and

‘‘mind reading’’ scores.

Discussion

The CNCEQ (Leitenberg et al. 1986), which was designed

to assess distorted cognitive processing in youth, was

recently revised (Maric et al. 2011; Schwartz and Maric

2015) and the present study evaluated its validity in a large

sample of non-referred and clinically-referred youth. The

study supported the suggested five-factor structure of the

revised version (Maric et al. 2011). The fit indexes indi-

cated acceptable fit of the data to the model across age,

gender, and population samples, with the exception that the

CFI and GFI values that were slightly below the set values

for children and non-referred youth. These lower values

may be an effect of the sample itself or its size, considering

that the adolescent sample was almost three times larger

than the child sample (Fan et al. 1999). The five-factor

model was also found to be fully invariant between boys

and girls, children and adolescents, as well as between

clinically-referred and non-referred youths. This implies

that the latent CNCEQ-R factors are probably associated

with the same items and have the same meanings across the

groups, and that the comparisons of the CNCEQ-R means

across these groups are meaningful (French and Finch

2006).

Results from further analyses were in line with the

normative data (Maric et al. 2011). The correlations among

the CNCEQ-R scales were medium, suggesting that the

five cognitive errors are part of a higher construct. The

internal consistency for the five scales scores was low, and

only the total score yielded a high alpha. This particular

finding, although possible to explain by a small number of

items per scale, indicates that the retained items have low

homogeneity in measuring suggested cognitive errors.

Nevertheless, the test–retest reliability of the CNCEQ-R

was found to be sufficient for all subscales, except for the

cognitive error ‘‘selective abstraction’’, which also had low

test–retest reliability in the original study (Maric et al.

2011).

We investigated how cognitive errors predicted anxiety

and depressive symptoms in general. The total variance in

depressive symptoms explained by the CNCEQ-R was

22 %, which is a larger amount than previously reported

(16 % in Schwartz and Maric 2015), but smaller than

reported in studies with the original CNCEQ (e.g., 24 % in

Weems et al. 2001 or 30 % in Weems et al. 2007). On the

other hand, the total variance in anxiety symptoms

explained by the CNCEQ-R was 29 %, which is similar to

the previous study (30 % in Schwartz and Maric 2015), and

greater than amounts reported in studies with the original

measure (e.g., 20 % in Weems et al. 2001 or 12 % in

Weems et al. 2007). Considering the cognitive errors sep-

arately, depressive symptoms were found to be predicted

only by ‘‘underestimation of ability to cope’’ and ‘‘over-

generalizing’’, while anxiety symptoms were additionally

predicted by ‘‘personalizing without mind reading’’ and

‘‘mind reading’’. The cognitive error ‘‘overgeneralizing’’

accounted for the most of the variance in depressive

symptoms (15 %), while the error ‘‘mind reading’’ for the

most of the variance in anxiety symptoms (20 %). How-

ever, the cognitive error ‘‘selective abstraction’’ did not

appear as a significant predictor of any symptom. This is

Table 5 Results of hierarchical regression analyzes (N = 451)

B SE B b R Square Change

RCADS depression

OV 0.34 0.11 0.17* 0.15

UAC 0.34 0.10 0.17* 0.04

PER 0.20 0.10 0.10 0.02

SA 0.18 0.08 0.08 \0.01

MR 0.11 0.07 0.07 \0.01

Adjusted R2 = 0.21

RCADS Anxiety

MR 0.92 0.28 0.18* 0.20

PER 1.52 0.32 0.24* 0.05

OV 1.03 0.35 0.16* 0.03

UAC 0.69 0.32 0.11* 0.01

SA -0.10 0.35 -0.02 \0.01

Adjusted R2 = 0.28

UAC underestimation of ability to cope, PER personalizing without

mind reading, SA selective abstraction, OV overgeneralizing, MR

mind reading

* p\ .03
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inconsistent with Schwartz and Maric’s (2015) finding that

both overgeneralizing and selective abstraction were pre-

dictors of depression. On the other hand, the error ‘‘mind

reading’’ and ‘‘underestimation of ability to cope’’ were

found to be significant predictors of anxiety symptoms in

two studies (Maric et al. 2011; Schwartz and Maric 2015).

Some previous studies with the original measure showed

that the error ‘‘overgeneralizing’’ was predictive of both

anxiety and depressive symptoms (Epkins 1996; Weems

et al. 2001), while the error ‘‘personalization’’ was pre-

dictive of manifest anxiety (Weems et al. 2001). Contrary

to the hypothesis that ‘‘underestimation of ability to cope’’

is the error specific to anxiety symptoms (Maric et al.

2011), our study showed that it was predictive of depres-

sive symptoms. Similarly, the error ‘‘selective abstraction’’

had previously been identified as a significant predictor of

depressive symptoms (Weems et al. 2007), but was not the

case with the present study’s results.

Further, we compared the CNCEQ-R cognitive errors

among youth with anxiety disorders only, youth with

depression only, youth with comorbid anxiety disorders

and depression, and youth with externalizing symptoms

only. The results indicated that distorted cognitive pro-

cessing was significantly more apparent among youth with

depression only than among youth with an anxiety disorder

or externalizing symptoms only. Specifically, significant

differences among the groups were observed for ‘‘over-

generalizing’’ and ‘‘mind reading’’. Thus, the overall dis-

torted cognitive processing and the cognitive errors

‘‘overgeneralizing’’ and ‘‘mind reading’’ might distinguish

youth with clinical depression only from youth with anxi-

ety disorders or externalizing disorders only. The present

findings are in line with other studies with depressed

youths (e.g. Curry et al. 2006; Kempton et al. 1994;

Kingery et al. 2009; Ginsburg et al. 2009), supporting the

original theory that cognitive errors are substantially

apparent in depression (Beck et al. 1979). An important

finding in this study is that youth with only anxiety did not

report substantially more cognitive errors than youth with

externalizing disorders. This is unexpected considering

that, despite very high levels of the comorbidity between

internalizing and externalizing symptoms (e.g., Bilgiç et al.

2013; Cosgrove et al. 2011), previous studies reported

differences in cognitive profiles between the two types of

symptoms (Leung and Wong 1998).

Taken together, the findings from both types of analyses

showed that cognitive errors are associated with depressive

and anxiety symptoms, and that these two types of symp-

toms might be distinguished by the cognitive errors

‘‘overgeneralizing’’ and ‘‘mind reading’’. However, cog-

nitive errors are significantly more apparent in clinical

depression than in anxiety disorders, mixed anxiety-de-

pression, or externalizing symptoms. There are a few

possible explanations for these observations. First, some

previous studies with the original CNCEQ version

demonstrated that greater severity of internalizing prob-

lems is associated with increasing magnitudes of cognitive

distortions (e.g., Leitenberg et al. 1986; Leung and Wong

1998; Pereira et al. 2012). Thus, it is possible that the

cognitive errors associated with depressive symptoms

manifest more clearly compared to those with anxiety,

especially when depressive symptoms reach clinical levels.

Second, there may be additional cognitive processes

besides cognitive distortions that operate among children

and adolescents expressing clinically significant depressive

symptoms then anxiety disorders. For example, attribu-

tional style and cognitive errors mediated the relationship

between competence and depression, as well as moderated

the relationship between negative life events and depres-

sion (Cole and Turner 1993). In a study with treatment for

Table 6 CNCEQ-R scores among clinical groups (N = 115)

Score Anxiety, n = 35 Depression, n = 26 Anxiety–Depression, n = 26 Externalizing, n = 28 F (df), p value

M (SE) M (SE) M (SE) M (SE)

UAC 8.43 (0.61) 9.87 (0.71) 9.62 (0.72) 7.15 (0.68) 1.49 (5), 0.20

PER 6.79 (0.55) 8.91 (0.63) 7.79 (0.64) 6.41 (0.61) 2.23 (5), 0.06

SA 6.46 (0.54) 7.97 (0.63) 6.10 (0.64) 6.47 (0.60) 1.81 (5), 0.12

OV 7.15 (0.56) 9.61 (0.64) 8.22 (0.65) 6.82 (0.62) 3.92 (5), 0.003*

MR 7.92 (0.66) 11.52 (0.76) 10.11 (0.77) 8.57 (0.73) 3.29 (5), 0.008**

Total 36.78 (2.22) 47.89 (2.58) 41.85 (2.62) 36.01 (20.47) 3.35 (5), 0.007***

Covariates appearing in the model are age in years and gender

UAC underestimation of ability to cope, PER personalizing without mind reading, SA selective abstraction, OV overgeneralizing, MR mind

reading, Total CNCEQ-R total score

* Depression versus anxiety p = 0.04, depression versus externalizing; p = 0.02; ** depression versus anxiety p = 0.004, depression versus

externalizing p = 0.04; *** depression versus anxiety p = 0.01, depression versus externalizing p = 0.008
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adolescents with depression, cognitive errors moderated

depression levels over time (Curry et al. 2006). On the

other hand, judgment biases demonstrated incremental

validity over interpretation biases (i.e., the CNCEQ) in

predicting diagnostic status in anxiety disorders (Cannon

and Weems 2010).

The above findings need to be considered in light of

some limitations. First, although the response rate was

above 80 %, possible biases may still result from non-

participation, for example those with more overt symptoms

may have greater tendency to not participate. Second, this

study relied on self-report of internalizing symptoms and

did not include scales for evaluating externalizing symp-

toms. Third, the present sample of children aged up to

12 years was relatively low, and it would be important to

replicate the study across bigger samples. Fourth, the pre-

sent study used one scale for anxiety and depressive

symptoms and it would be relevant to consider using dif-

ferent measurement scales to allow investigation into how

cognitive errors relate to different aspects of anxiety, such

as trait, manifest, and anxiety sensitivity. Fifth, we found it

useful to combine the data from the community with the

clinical sample due to its wide heterogeneity in diagnosis.

Future studies may seek to investigate the role of cognitive

errors on a single diagnosis in order to yield greater clinical

relevance for that type of psychopathology. Finally, the

cross-sectional design of this study did not allow for the

estimation of true causal relationships between the cogni-

tive errors and symptoms. Therefore, a longitudinal design

study using the CNCEQ-R is needed in order to further

evaluate the role of cognitive errors in the development,

maintenance, and exacerbation of different symptoms

among children and adolescents. Of particular importance

would be to incorporate and compare different cognitive

models, such as examining the role of dysfunctional

schemas and automatic negative thoughts together with

cognitive errors. Such an investigation has the potential to

identify new distinguishing characteristics among different

types of psychopathology.

Acknowledgments We would like to thank to Edwin Chin for the

English editing.

Compliance with Ethical Standards

Conflict of Interest Author Dejan Stevanovic, Author Bojan Lalic,

Author Jelena Batinic, Author Rade Damjanovic, Author Vladimir

Jovic, and Author Slavica Brkic-Cvetkovic declare that they have no

conflict of interest. Author Jasna Jancic received research grant sup-

port from the Ministry of Education and Science, Republic of Serbia

(Project No. 175031), which is unrelated to this study.

Ethical Approval All procedures performed in studies involving

human participants were in accordance with the ethical standards of

the institutional and/or national research committee and with the 1964

Helsinki declaration and its later amendments or comparable ethical

standards.

Informed Consent Informed consent was obtained from all indi-

vidual participants included in the study.

Animal Rights All institutional and national guidelines for the care

and use of laboratory animals were followed.

References

American Psychiatric Association. (2013). Diagnostic and statistical

manual of mental disorders (5th ed.). Washington, DC: Author.

Arbuckle, J. L. (2006). Amos (Version 7.0) [Computer Program].

Chicago: SPSS.

Beck, A. T., Rush, A. J., Shaw, B. E., & Emery, G. (1979). Cognitive

therapy of depression. New York: Guilford.
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