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Abstract

Objective: This study investigated the utility of the second version of the Children’s
Depression Inventory (CDI-2) as a screening tool to identify children and adolescents
aged 8-21years suffering from depressive symptoms.

Method: Data were collected by combining questionnaire data from multiple
clinical and control subsamples in which the CDI-2 child and parent version were
administered to clinically depressed children (n = 11), children with other psychiatric
disorders (n =74) and control children (n = 2246) as well as their parents (respectively
n =104, n =112, n = 2130).

Results: Results showed that the CDI-2 has good psychometric properties in terms
of internal consistency, factor structure, parent-child agreement, convergent and
divergent validity. However, the factor structure of the parent version was insufficient.
The CDI-2 total score of the child version and parent version can differentiate between
clinically depressed children, children with other psychiatric disorders, and control
children. Further, reliable cut-off scores were established. There were also significant
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gender and age effects.

Conclusion: The total score of the CDI-2 child and parent version can be used as
a screening tool to detect clinically significant depressive symptoms in children and

adolescents.

Introduction

Depressive symptoms in adolescents are a huge societal
problem because of their severity, burden of disease,
comorbidity, suicide risk, and the high risk to develop
depressive and other psychiatric disorders later in life [1-3].
Prevalence rates of depressive symptoms in children and
adolescents range from 5.3% (annual prevalence) to 29.2%
(pointprevalence) [4]and 34% [5]. Despite the high prevalence,
depressive disorders are frequently underdiagnosed in
children and adolescents (hereafter defined as children) [6,7].
Areason for this underdiagnosis is that the environment is not
always aware of the child’s internalising problems. Therefore,
a good and reliable screening instrument to detect depressive
symptoms from both a child’s perspective and a parent’s
perspective seems warranted to identify those with elevated
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depressive symptoms who are at risk of developing even more
severe mental health problems and/or severe consequences,
so they can receive appropriate help. A meta-analysis of
eight studies showed that 31 children (7-19 years old) have
to be screened to successfully treat one depressive child [8].
Screening has been recommended for all children over the
age of 12 by the United States Preventive Services Task Force
[9] and the American Academy of Pediatrics [10], although
no robust evidence for the harms and benefits of screening at
this age was found [11]. Besides, a screening instrument can
also be used for diagnostics, clinical decision making, early
prevention, intervention purposes, and assessing treatment
changes.

Different measures have been developed to screen for
depressive symptoms. The most commonly used self-rating
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scale for assessing depression in children is the Children’s
Depression Inventory [12,13]. The original CDI was developed
as a downward version of the Beck Depression Inventory [14]
for adults. The CDI is a 27-item self-report questionnaire to
assess the presence and the severity of depressive symptoms
in children and adolescents aged 7 to 17 [12]. An advantage
of the CDI for participants is that the assessment is not time-
consuming (10 to 15 minutes) and easy to read (lowest
reading level). For clinicians, the CDI is efficient, inexpensive,
and easy to score and interpret. The CDI allows for case
identification and assessing a degree of symptom severity,
including a suicide item.

Many studies have investigated the psychometric
properties of the original CDI. For example, the internal
consistency of the CDI is good [15-17]. Research outcomes on
the factor structure of the CDI child version vary considerably
in the number of factors (1 to 8) and the content of those
factors [15,18,19]. A meta-analysis of 24 studies found little
evidence for the original five-factor structure of the CDI.
While five factors were found, they were completely different
content-wise. Therefore, several authors have concluded that
one higher-order factor may best fit the structure of the CDI
[20].

A study examining the factor structure of both the child
and parent versions revealed two different 3-factor structures
for the parent and child versions, suggesting that parents’
and children’s reports focus on somewhat different aspects
of childhood depression [21]. Three studies of Kazdin and
colleagues have investigated the correspondence between
child and parent ratings in clinical populations [22-24]. All
three studies found that parent and child ratings on the CDI
were only slightly correlated (mean r =.09) and that children
rated themselves lower than did their parents. In non-clinical
samples, the reverse was found: mother CDI scores were
significantly lower than child CDI scores. The relationship
between Mother-CDI and CDI scores was modest (range
between r =.37 and .61). Further analyses showed significant
differences on two of the subscales, namely Affective Behavior
and Interpersonal Relations [25].

The convergent validity of the CDI is good; CDI scores
were highly associated with DSM-oriented symptoms of
depression (r=.71) [16]. Results on the divergent validity are
mixed. Often, a moderate to high association between the CDI
ratings and anxiety ratings is found [16,26]. The discriminant
validity of the CDI has been proven in multiple studies. The
CDI differentiates between children with (clinical) depressive
disorders and no disorder [27,28] and between depressed
and non-depressed psychiatric youth [17,29]. However,
there is also evidence that the CDI does not discriminate well
between depressive disorders and other diagnoses [27,28].
Cut-off scores are useful to identify children at high risk for
depressive problems. In the original CDI manual, a cut-off
of 13 was recommended in a clinical sample (minimizing
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false negatives), and a cut-off of 19 was recommended in a
nonclinical sample (minimizing false positives) [12]. Other
studies have found that a CDI score of 16 has the best fit as
a cut-off score for nonclinical samples [16,17]. Matthey and
Petrovski [30] debate the use of these cut-off scores and
conclude that the poor cut-off properties could account for the
lack of difference in CDI ratings between depressive and other
psychiatric disorders.

When investigating depression in children, demographic
factors such as gender and age are important to consider.
Most studies report that girls display more depressive
symptoms than boys [5], and in clinically depressed adults,
the gender ratio is 2:1 [31]. Also, studies on the CDI found
higher scores for girls than boys [16]. However, some studies
show contradictory results, namely, girls reporting lower [32]
or similar scores compared to boys. One study only found
gender effects on the subscale level of the original CDI using
a different six-factor model for the subscales; girls had higher
scores on dysphoria, social problems, self-deprecation, and
biological dysregulation, while boys had higher scores on the
externalizing subscale, controlling for age and other disorders
[15]. Van Beek and Berg [33] found gender differences on the
item level; items measuring crying and sadness were more
characteristic of girls than boys.

Age could be moderating the gender effect. A so-called
within-scale meta-analysis on mean CDI scores revealed
that girls’ depression scores stayed stable from ages 8 to
11 and increased between ages 12 and 16. Boys’ CDI total
scores were stable across ages 8 to 16. Girls’ CDI scores were
somewhat lower until the age of 12, compared with boys (not
significantly). At 13 years old, girls scored significantly higher
thanboys[34]. Similarly, girls’ depressive symptoms increased
with age, while boys’ depressive symptoms stayed stable [16].
Overall, depressive symptoms increase after the age of 12 and
peak around the age of 14 to 16 [35]. These differences plead
for a thorough analysis of age and gender.

The CDI was adapted in order to extend symptomatic
coverage and to renew norms by using a more representative
standardization group. The improved CDI-2 contains 28
items and consists of two higher-order scales, namely
emotional problems and functional problems, as well as
four lower-order subscales, namely negative mood/physical
symptoms, negative self-esteem, interpersonal problems, and
ineffectiveness (Kovacs, 2011). The CDI-2 differs from the CDI
in some aspects; two items were removed, three new items
were added, and three items were rewritten. There is also a
complementary parent version, which consists of 17 items.
We translated the CDI-2 into Dutch and adjusted it so it could
be used for 8 to 21-year-olds.

The psychometric properties of the American CDI-2
were examined and described in the CDI-2 manual [36].
Internal consistencies for both the total score (a =.91) and
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the subscales (ranging from a = .73 to a = .85) were high.
The factor analysis showed the two higher-order scales and
the four lower-order subscales. The parent-child agreement
was weak to moderate (r = .34). The convergent validity was
weak to moderate. The CDI-2 child version discriminated
well between children with a major depressive disorder and
matched controls, generalised anxiety disorder, CD/ODD, and
ADHD [36]. On the child version, no differences between boys
and girls were found. A significant age effect was found; 13
to 17-year-olds reported more depressive symptoms than 7
to 12-year-olds. Also, an age x gender interaction effect was
found; boys’ scores stayed stable while girls’ scores increased
with age. On the parent version, no age and gender effects were
found. However, the CDI-2 has not been tested extensively in
other languages so far.

The current study investigates the psychometric
properties of the CDI-2 in a clinical and nonclinical Dutch
population using both child and parent reports. Except for
the CDI-2 manual, some psychometric properties of the
CDI-2 have been investigated in other studies and in other
populations, including Greek [37], Hispanic [38], Korean [39],
Singaporean [40], and Tunisian [41] youth. However, the
evidence remains limited, and no clinically depressed youth
and parent reports were included. Also, more translations and
norms are necessary so the CDI-2 can be used more effectively
in depressed youth outside the United States [42]. Contrary to
the American CDI-2, the Dutch CDI-2 has a wider age range and
is age-appropriate for youth up to 21 years old. In this study,
larger normative samples, a larger age range, the Dutch parent
version, and mother and father reports were used compared
to previous research. Furthermore, the factor structure was
investigated separately in a sample of clinically depressed
adolescents and adolescents from the general population and
their parents.

The first goal was to replicate the promising findings
of Kovacs [36] on the reliability of the CDI-2 and, more
specifically, the internal consistency and the construct validity
(factor analysis). Second, adding parents as an informant will
enhance the reliability of the assessment, but the parent report
is still expected to be moderately associated with the child
report. Third, the validity of the CDI-2 was examined by means
of the convergent validity and divergent validity. Fourth, the
discriminant validity was investigated by comparing scores
of children with a clinical depressive disorder, children with
other psychiatric disorders, and children from the general
population to identify children in need of treatment. Fifth,
the criterion validity (cut-off scores) was determined by
differentiating clinically depressed children from control
children without a depressive disorder. Sixth, gender and age
effects were analyzed.

Methods

Sample

A total of 2431 children and 2319 parents were included.
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The clinical sample consisted of 185 children and 216 parents
and was obtained by combining three subsamples. One
subsample was recruited at different youth mental health
care institutions in the Netherlands as part of a randomized
controlled trial investigating the effectiveness of Cognitive
Behavioral Therapy (CBT) versus Care As Usual [43]. This
subsample consisted of clinically depressed youth aged 12 to
21 years (n = 89) and their parents (n = 80). Children were
included if they met the criteria of a depressive disorder
or dysthymic disorder, if their age was between 12 and 21
years, and if they had an Intelligence Quotient = 80. Children
were excluded if they suffered from substance abuse,
suicide attempts, psychosis, autism spectrum disorders, or
had an untreated or primary diagnosis of attention-deficit
hyperactivity disorder (ADHD). Data from the two other
clinical subsamples were gathered at two mental health care
institutions as part of the diagnostic process. These children
were seeking help for their mental health problems. The
mean age of the clinical group was 15.4 years (SD = 3.4, range
8 to 21 years). The majority were girls (70.8%, n = 131). The
primary diagnosis of these children were depressive disorder
(47%, n = 87), ADHD (15.1%, n = 28), autism (9.7%, n = 18),
dysthymic disorder (10.3%, n = 19), post traumatic stress
disorder (4.3%, n = 8), generalized anxiety disorder (2.2%,
n = 4), social phobia (2.2%, n = 4), obsessive-compulsive
disorder (1.6%, n = 3), oppositional Defiant Disorder (1.6%,
n = 3), depressive disorder not otherwise specified (1.1%,
n = 2), specific phobia (0.5%, n = 1), panic disorder (0,5%,
n = 1), separation anxiety disorder (0.5%, n = 1), anxiety
disorder not otherwise specified (0.5%, n = 1) and other
diagnoses (3.7%, n = 5). The clinical group was assessed in the
clinic before they received treatment.

The control sample consisted of 2246 children and 2103
parents from the general population. This dataset consisted
of four subsamples. One subsample (n = 688, 11 to 21 year
olds) was recruited by master’s students in social sciences
who were recruited via schools and were representative of
the Dutch population based on gender, age, ethnicity, and
educational level, comparable to the data from the Central
Bureau of Statistics (CBS). Two subsamples (n = 723 children,
8 to 12 year olds, and n = 1861 parents of youth aged 8 to
21) were recruited through external market research and the
Area Health Authority. One sample (n = 835, 11 to 15 years
old) was recruited as part of a prevention study for girls [44].
The mean age of the control children was 13.0 years old (SD
= 3.2, range 8 to 21 years). The majority were girls (73.3%,
n = 1647). Children and parents from the general population
were tested in schools or at home. The control sample was
comparable to the clinical group in terms of gender, y? = 0.55,
p > .1, but not in terms of age, F(1, 2430) = 100.6, p < .01,
indicating that the clinical group was older. All children and
parents gave informed consent.

Measures

CDI-2: The Dutch version of the CDI-2 [45] is a 28-item self-
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report questionnaire that assesses the degree of depressive
symptoms in children aged 8 to 21 years old. The CDI-2 is a
revision of the 27-item CDI [12,46]. Respondents are asked to
choose one out of three statements/descriptions that best fits
how they have been feeling during the past two weeks, each
description indicating the severity of the symptom; 0 (absence
of symptom; e.g.,, | am sad once in a while), 1 (mild symptom;
e.g., I am sad many times) and 2 (clear or severe symptom;
e.g, | am sad all the time). The total score can be computed
by summing up all items. Factor analysis by Kovacs [36]
indicated that the CDI-2 consists of two higher-order scales
and four lower-order scales. The higher-order scale emotional
problems consists of two lower-order subscales: negative
mood/physical symptoms (9 items) and negative self-esteem
(6 items); the higher-order scale functional problems consists
of the lower-order subscales ineffectiveness (8 items) and
interpersonal problems (5 items).

The CDI-2 also has a complementary parent version. This
parent version consists of 17 items (e.g., my child looks sad).
Parents are asked to rate depressive symptoms of their child
on a four-point scale ranging from (0) not at all to (3) much or
most of the time. A total score can be obtained by summing up
all the items. Also, the parent version consists of two higher-
order scales, namely emotional problems (9 items) and
functional problems (8 items).

The original American child and parent versions were
translated and adapted to the Dutch language and setting.
Subsequently, it was back-translated into English by two
native speakers. We adjusted the CDI-2 in such a way that it
is also suitable for young adults until the age of 21. Therefore,
some items were slightly changed (e.g., work was added to
school items).

KSADS: In the clinically depressed subsample, the Kiddie-
Schedule for Affective Disorders and Schizophrenia for school
aged children, present and lifetime [47,48] child and parent
versions were conducted to obtain diagnostic status. The
KSADS is a widely used semi-structured diagnostic interview,
which assesses a wide range of diagnoses (present and
lifetime), including their severity. The views of the child, the
parent, and the independent clinician are taken into account.
Concurrent validity of the K-SADS-PL is supported. Also, the
interrater agreement is high (range 93% to 100%) and test-
retest reliability is excellent for present and lifetime diagnoses
of major depression (.77 to 100) [47].

YSR/CBCL: To measure convergent and divergent validity,
children’s problem behavior was assessed in children aged 8 to
21 by the Youth Self Report (YSR) [49,50] and in parents by the
Child Behaviour Checklist (CBCL) [51,52]. Both questionnaires
contain two global syndrome scales, Internalizing problems
and Externalizing problems, DSM scales, and problem scales.
A high score indicates high psychopathology.
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Statistical analysis

Missing data were extrapolated using the missing value
analysis of SPSS (version 23). No more than 8% of the items
were missing per questionnaire. Cronbach’s alpha was
calculated as a measure of internal consistency. To evaluate
the model fit of the CDI-2 child and parent versions in both
the community and clinical samples, confirmatory factor
analyses (CFA) were conducted in Mplus Version 7.4 [53].
Concerning the child version (28 items) of the community and
clinical samples, a second-order CFA model was fitted to the
data. This model included four lower-order latent subscales
(i.e., ‘negative mood/physical symptoms’ [9 items]; ‘negative
self-esteem’ [6 items]; ‘ineffectiveness’ [8 items]; and
‘interpersonal problems’ [5items]),as wellastwo higher-order
latent subscales, being ‘emotional problems’ on the one hand
(including the lower-order latent subscales ‘negative mood/
physical symptoms’ and ‘negative self-esteem’ [15 items]) and
‘functional problems’ on the other (consisting of the lower-
order latent subscales ‘ineffectiveness’ and ‘interpersonal
problems’ [13 items]). Further, concerning the parent version
(17 items) of the community and clinical samples, a CFA model
was fitted, including two latent subscales, being ‘emotional
problems’ (9 items) and ‘functional problems’ (8 items). As
items were rated on a three (child version) or four (parent
version) point Likert scale, they were treated as categorical,
and a WLSMV estimator was used to correct for non-normality
[54].

Modelfitwas evaluated by means of variousfitindices, more
specifically the Root Mean Square of Error of Approximation
(RMSEA) with values of < .10 indicating an acceptable fit,
values of <.08 suggesting an approximate model fit, and values
of < .05 pointing to a good model fit [55], the Comparative
Fit Index (CFI) as well as the Tucker-Lewis Index (TLI) with
values of > .90 indicating an adequate model fit [56], and the
Weighted Root Mean square Residual (WRMR) with values of
< 1 suggesting a good model fit [56,57]. The latter, however,
can be considered an experimental fit statistic and should
not be given too much weight. As a matter of convention, the
relative or normed chi-square/degrees of freedom ratio x2/
df) was also reported. However, this index is very sensitive
to deviations from the conceptual model and is also highly
affected by sample size [58]. Therefore, we did not use it to
evaluate the model fit.

Parent-child agreement, convergent and divergent validity
were calculated using Pearson correlations. Group differences
on total CDI-2 scores were analyzed by means of analyses of
(co)variance (ANCOVAs) to measure discriminant validity.
Criterion validity was measured by establishing cut-off
scores for the total and subscale scores of the CDI-2 child and
parent versions using ROC curve analysis, as recommended
by Matthey and Petrovski [30]. For the parent version, the
combined scores of father and mother were employed. If only
one parent participated, that score was used.
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To test gender and age effects, ANOVAs were carried
out. The partial n* was used as an indicator of effect size.
Age categories were divided into 8 to 12 year olds, 13 to 16
year olds, and 17 to 21 year olds based on developmental
and psychological perspectives. At the age of 12, important
developmental changes take place, such as cognitive
development (from concrete operational to formal
operational stage), physical changes (puberty development),
and emotional changes [59,60]. Puberty usually lasts until the
age of 16, as the physical-sexual maturation reaches its end
phase. In the Netherlands, children above the age of 16 are
considered adults according to the law. Therefore, children
older than 16 were analyzed as a separate group in this study.

Results

Internal consistency

Internal consistency coefficients were computed for the
child and parent versions of the CDI-2. Cronbach’s alpha
coefficients of the total score were .88 in the control group
and .90 in the clinical group. For the higher-order subscales,
Cronbach’s alphas were .82 (control sample) and .83 (clinical
sample) for emotional problems and .75 (control sample) and
.81 (clinical sample) for functional problems. The Cronbach’s
alphas for the lower-order subscales were .70 and .70 for
negative mood/physical symptoms, .72 and .81 for negative
self-esteem, .70 and .75 for ineffectiveness, and .59 and
.65 for Interpersonal problems, indicating a high degree of
homogeneity on the total and higher-order subscales but
moderate to insufficient consistency for the lower-order
subscales.

The Cronbach’s alpha for the parent CDI-2 total score
was .81 in the control group and .87 in the clinical group.
Cronbach’s alpha for the subscale emotional problems was .77
in the control group and .85 in the clinical group, and for the
subscale functional problems, .67 and .72.

Construct validity (confirmatory factor analysis)

Concerning the child version in the control sample, the
second-order CFA revealed very good fit indices (}?/df =
4.14, RMSEA = .04, CFI = .95, TLI = .94). Except for the WRMR
(1.62), but as this is an experimental fit statistic, it should not
be given too much weight. Thus, this model had a very good fit
to the data. Standardized factor loadings (all significant at the
p <.001 level) and standard errors are presented in Figure 1.

Concerning the CDI-2 child version in the clinical sample,
the second-order CFA indicated very good model fit indices
(x?/df = 1.37, RMSEA = .05, CFI = .96, TLI = .96, WRMR =
.94). Hence, this model showed a very good fit to the data.
Standardized factor loadings (all significant at the p < .05
level) and standard errors are depicted in Figure 2.

Concerning the parent version in the control sample, the
CFA reflected unacceptable model fit indices (x?/df = 20.31,
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RMSEA =.10, CFI1 =.83, TLI =.80, WRMR = 3.22) (note that we
do not rely on x?/df to evaluate the model fit). Standardized
factor loadings (all significant at the p < .001 level) and
standard errors are presented in Figure 3.

Finally, concerning the parent version in the clinical
sample, the CFA fit indices did not indicate a good model fit
(x?/df = 5.88, RMSEA = .15, CFI =.78, TLI =.75, WRMR = 1.78).
Standardized factor loadings (all significant at the p < .001
level) and standard errors are depicted in Figure 4.

Parent-child agreement

In the control group, the parent-child agreement (n = 353)
was moderate (r = .39). The parent-child agreement on the
CDI-2 total score was higher in the clinical group (n = 215),
namely r = .61, indicating a high agreement. In the control
sample, the parent-child agreement between children and
mothers (n = 133, r =.28) and fathers (n = 109, r = .27) was
equal. In the clinical sample, children and mothers agreed
slightly more (but not significantly) (n = 129, r = .67) than
children and fathers (n = 74, r=.54), z= 1.39, p > 0.05.

Convergent and divergent validity

The convergent and divergent validity for the CDI-2 child
version was moderate to good in the control sample. The CDI-2
total score was strongly correlated to higher and lower-order
internalizing subscales of the YSR (r = .77 for internalizing,
r = .62 for physical complaints, r = .66 for withdrawn and r
= .72 for anxious/depressed) and moderately correlated to
higher and lower-order externalizing subscales of the YSR (r
=.52 for externalizing, r = .40 for rule breaking and r = .52 for

Figure 3: CFA of the parent reports of the control sample (n = 2103). fl =
Emotional problems; f2 = Functional problems.
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Figure 4: CFA of the parent reports of the clinical sample (n = 216). fl =
Emotional problems; f2 = Functional problems.

aggressive). The convergent and divergent validity were good
in the clinical sample. The CDI-2 total score was moderately
correlated to the internalizing subscales of the YSR (r = .49 for
internalizing, r = .47 for withdrawn and r = .46 for anxious/
depressed) but not significantly correlated to physical
complaints (r = .15) and not significantly correlated to the
externalizing subscales of the YSR (r =. 18 for externalizing, r
=.19 for rule breaking and r = .13 for aggressive).

The convergent and divergent validity for the CDI-2
parent version was only measured in the clinical sample.
The CDI-2 parent total score is moderately correlated to the
higher and lower-order internalizing subscales of the CBCL
(r = .50 for internalizing, r = .30 for physical complaints, r =
47 for withdrawn and r = .49 for anxious/depressed) and
non-significant to moderately correlated to the higher and
lower-order externalizing subscales of the CBCL (r = .35
for externalizing, r = .16 for rule breaking and r = .41 for
aggressive).

Discriminant validity

The discriminant validity of the CDI-2 child version was
examined by comparing the total scores of clinically depressed
children with those of children with other psychiatricdisorders
and control children by means of an ANCOVA with gender and
age as covariates. Results indicated that clinically depressed
children (M = 24.73, SD = 8.44) reported significantly more
depressive symptoms than children with a diagnosis other
than depression (M = 13.34, SD = 8.57) and control children
(M =17.44,SD = 6.33), F(2, 2429) = 349.50, p < .01, partial n? =
.25, see Table 1.
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Inline with these results, the parents of clinically depressed
children also reported higher levels of depressive symptoms
for their children (M = 23.60, SD = 7.52) than the parents of
children with other psychiatric disorders (M = 16.87, SD =
7.78) and control children (M = 9.58, SD = 5.41), F(2, 2317)
= 290.95, p <. 01, partial n? = 0.20. This indicates that the
discriminant validity is good, see Table 2.

Cut-off scores

Cut-off scores were established to differentiate between
clinically depressed children and children without a
depression diagnosis based on the CDI-2 total score. This
cut-off score was obtained by determining the maximum
sensitivity and specificity score of the CDI-2 for predicting
any KSADS depressive disorder by means of ROC curve
analysis. The opt cut-off score for the child version was
14. The sensitivity was 0.88, which indicates that 88% of
the children who scored 14 or above the cut-off of 14 were
identified by the CDI-2 as having a depressive disorder and
really suffered from a clinical depressive disorder. There were
12% false negatives: clinically depressed children who were
not identified as such by the CDI-2. The specificity of the CDI-2
child version was 0.84, which means that 84% of the children
who scored below the cut-off were not identified by the CDI-
2 as having a depressive disorder and indeed did not have a
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clinical depressive disorder. There were 16% false positives,
children who were falsely identified as depressed by the CDI-
2. For the parent version, the optimal cut-off score was 16.
Sensitivity was 0.86, and specificity was 0.84.

Gender and age effects

In the control group, a significant gender effect was found;
girls reported higher levels of depressive symptoms (M =
7.78, SD = 6.51) as compared to boys (M = 6.51, SD = 5.71),
F(1,2244) =17.83, p <.01, partial n? = 0.01. Also, a significant
age effect was found; 13 to 16 year olds (M = 9.09, SD = 7.09)
reported higher levels of depressive symptoms than 8 to 12 (M
=6.73,5D=5.91) and 17 to 21 year olds (M = 6.87, SD = 5.67),
F(2, 2243) = 32.34, p < .01, partial n? = 0.03. Furthermore, a
significant interaction effect between gender and age was
found, F(5, 2240) = 15.84, p < .01, partial n* = .03, indicating
that 13 to 16-year-old girls reported the highest levels of
depressive symptoms.

Parents in the control group reported no differences
between boys and girls on the CDI-2 total score, F(1, 2101) =
0.31, p > .05. A significant age effect was found, F(2, 2100) =
33.75, p < .01, partial n? = .03; parents reported higher levels
of depressive symptoms in 13 to 16 year olds (M = 11.64, SD
= 5.96) compared to parents of 8 to 12 (M = 9.30, SD = 5.13)

Table 1: Mean CDI-2 child version scores and standard deviations in the control sample, the sample with other psychiatric disorders, and the clinically depressed sample.

Control sample Other psychiatric disorders Clinically depressed
M SD M partial n*
N=2246 N=74 N=111
Total CDI-2 score 744 | 633 1334 | 857 2473 | 844 349.50** 025
N=1647 N=40 N=91
Girls 778 | 651 1335 | 972 2478 | 839 254.89** 0.22
N=599 N=34 N=20
Boys 651 | 571 1332 7.3 245 | 885 94.89% 023
N=1245 N=31 N=3
8-12 year olds 673 | 591 997 | 583 2033 | 551 12.70% 0.02
N=655 N=20 N=54
13-16 year olds 909 7.09 128 | 954 2535 917 124417 0.26
N=346 N=23 N=54
17-21 year olds 687 | 567 1835 | 873 2435 780 210.65** 0.50
Note: For all Fvalues, p’s were < 0.01, partial n? of .01-.05 = small effect size, .06-.13 = medium effect size, > .14 large effect size.

Table 2: Mean CDI-2 parent scores and standard deviations in the control sample, the sample with other psychiatric disorders, and the clinically depressed sample.

Control sample Other psychiatric disorders Clinically depressed
SD F value partial n*
N=2130 N=112 N=104
Total CDI-2 score 988 | 541 1687 | 778 2360 | 752 290.95% 0.20
N=1142 N=56 N=87
Girls 982 | 537 1675 | 886 2353 | 787 199.17+* 0.24
N=961 N=56 N=17
Boys 996 | 546 1700 | 660 2394 554 8110 0.14
N=1526 N=57 N=4
8-12 year olds 930 | 513 1370 | 667 2200 | 497 31.31% 0.04
N=330 N=34 N=68
13-16 year olds 1164 | 59 2038 860 2425 | 762 12274 037
N =247 N=21 N=32
17-21 year olds 1112 561 1981 | 550 2241 | 756 6593+ 031
Note: For all F values, p’s were < 0.01, partial n? of .01-.05 = small effect size, .06-.13 = medium effect size, > .14 large effect size.
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and 17 to 21 year olds (M = 11.12, SD = 5.61). Furthermore,
a significant interaction effect between gender and age was
found, F(5,2097) = 15.11, p < .01, partial n? = 0.04, indicating
that CDI-2 parent scores increased as the age of girls increased
and that CDI-2 parent scores were the highestin 13 to 16-year-
old boys.

In the clinical group, girls also reported higher levels of
depressive symptoms (M = 21.29, SD = 10.25) as compared to
boys (M = 17.46, SD = 9.45), F(1, 183) = 5.57, p = .02, partial
n? = 0.03. The CDI-2 total score increased when the child’s age
increased; 8 to 12 (M = 10.88, SD = 6.46), 13 to 16 year olds
(M = 2196, SD = 10.78) and 17 to 21 year olds (M = 22.56,
SD = 8.49), F(2,182) = 21.41, p < .01, partial n? = 0.19. Again,
a significant interaction effect between gender and age was
found, F(5,179)=11.21, p <.01, partial n* = 0.24, showing that
CDI-2 total scores of boys increased with age, while the CDI-2
total score of the girls was at its peak in 13 to 16-year-olds.

Parents in the clinical group reported no significant
differences between boys and girls on the CDI-2 total score,
F(1, 214) = 3.58, p = .06. A significant age effect was found,
F(2, 213) = 26.83, p < .01, partial n? = .20; parents report
higher levels of depressive symptoms in 13 to 16 year
olds (M = 22.96, SD = 8.13) compared to parents of 8 to 12
(M = 14.25, SD = 6.86) and 17 to 21 year olds (M = 21.38,
SD = 6.88). Furthermore, a significant interaction effect
between gender and age was found, F(5, 210) = 12.87,
p < .01, partial n*> = 0.24, showing increasing levels of
depressive symptoms reported by parents with increasing
age of boys and a peak of depressive symptom levels reported
by parents in 13 to 16-year-old girls.

Discussion

The current study examined the ability of the CDI-2 to
detect and discriminate depressed children in a multi-group
sample including clinically depressed children, children with
other psychiatricdisorders, control children, and their parents.
The main results can be summarized as follows. First, the CDI-
2 possesses good internal consistency for the total score, and
the two higher-order factor structure does show a good fit for
the child version but not for the parent version. Second, the
parent-child agreement is moderate in the control group and
high in the clinical group. Third, moderate to good convergent
and divergent validity was found. Fourth, the CDI-2 total score
differentiated between control children, children with other
psychiatric disorders, and clinically depressed children based
on child and parent report. Fifth, reliable cut-off scores were
established. Sixth, gender differences were found for the child
version but not for the parent version. Age differences were
found for the child as well as the parent version.

Internal consistency and construct validity
(confirmatory factor analysis)

Theinternal consistency ofthe CDI-2 child version was good
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for the total score and the higher-order scales and moderate
for the lower-order subscales. The internal consistency of
the CDI-2 parent version was good for the total score and the
higher-order scales. The second-order CFA model (including
two higher-order scales and four lower-order subscales) of
the CDI-2 child version showed a good fit in both the control
and clinical samples. The CFA model (including two higher-
order scales) of the parent version of the CDI-2 showed
an unacceptable fit. The factor analyses indicate that the
subscales of the CDI-2 parent version are not reliable and do
not reflect the same content as was proposed by Kovacs [36].
This is in line with studies examining the factor structure of
the CDI, in which a variety of factor solutions (1 to 8) were
found. It is also in line with a study also revealing different
factor structures for the child and parent versions. This
suggests that parents and children tend to focus on somewhat
different aspects of childhood depression [18]. Therefor and
in agreement with other authors [20], we propose to primarily
use the CDI-2 child and parent total score as they are the most
appropriate and reliable to use.

Parent-child agreement

The parent-child agreement was moderate in the control
group and in line with previous research on depression [61]
and psychopathology in general [62]. In general, there is a
larger discrepancy between parent and child when reporting
internalizing problems (.25) compared to externalizing
problems (.30) [62]. Often, covert behaviors (thoughts and
feelings) are not identified by parents, while overt behaviors
(being tired, sadness) are. That is why children tend to
overreport, and parents tend to underreport depressive
symptoms [63].Itisalso commoninchildhood and adolescence
to display irritability as a symptom of depression rather than
the more classic sadness symptoms, which makes it more
difficult for the parents to identify depressive symptoms
in youth, justifying the use of a self-report screening. It was
concluded that if only the parent report were used, depression
in the child might be missed [63]. However, using only a child
reportis notalwaysindicated, as young children have alimited
ability to verbalize their thoughts (e.g., on hopelessness) and
their feelings, which makes it more difficult to detect signs of
depressive symptoms by means of self-report. Although low
parent-child agreement is often found [64], we can conclude
that the parent-child agreement was good in the clinical
group. This could be explained by the fact that the depressive
symptoms are more severe and lead to more interference
with daily life, making it more visible for the parents. In
children with anxiety symptoms, the parent-child agreement
on an anxiety questionnaire was also higher in the clinical
sample compared to the nonclinical sample [65]. As was
found in earlier research [66], parents reported higher levels
of depressive symptoms than children. However, parental
factors such as psychopathology (such as depression) can also
influence parent-child agreement [67].
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Convergent and divergent validity

The convergent and divergent validity for the CDI-2
child version was moderate to good in the control sample.
The CDI-2 total score was strongly correlated to the
internalizing subscales of the YSR and moderately correlated
to the externalizing subscales of the YSR. The convergent and
divergent validity were good in the clinical sample. The CDI-
2 total score is moderately correlated to the internalizing
subscales of the YSR (except for physical complaints) but
not significantly correlated to the externalizing subscales
of the YSR. The convergent and divergent validity for the
CDI-2 parent version (only measured in the clinical sample)
was also good. The CDI-2 parent total score was moderately
correlated to the internalizing subscales and non-significantly
to moderately correlated to the externalizing subscales of the
CBCL. These results are in line with the findings of Kovacs [36].

The CDI-2 correlated highly with the anxiety/depressed
subscales of the CBCL and the YSR. This can be explained by
the high comorbidity between these two disorders. Some
even argue that depression and anxiety can be seen as being
on one single underlying common negative affect dimension
[26,68]. In the control group, the moderate correlation with
the externalizing scales of both the CBCL and the YSR is
not surprising: the moderate relation between depression
and behavioral problems can be explained by the fact that
sometimes the adolescent displays irritability as a symptom
of the depression. This can be falsely interpreted as behavioral
problems. Indeed, research shows that behavioral problems
are good markers of depressive symptoms [69].

Discriminant validity

The discriminant validity of the CDI-2 child version was
good. Clinically depressed children reported significantly more
depressive symptoms than children with other psychiatric
disorders and control children. A large effect was found. In line
with these results, the parents of clinically depressed children
also reported higher levels of depressive symptoms for their
children than the parents of children with other psychiatric
disorders (other than depression) and control children. Also,
a large effect was found. This is in line with previous research
on the CDI [17,29].

Cut-off scores

Cut-off scores were established to identify children at risk
of having a depressive disorder. The optimal cut-off score for
the child version was 14 and 16 for the parent version. The
Dutch cut-off score for the child version is comparable to the
American cut-off score. The previous Dutch CDI cut-off score
was 16 [46], but since the CDI-2 has different items, these two
cannot be compared. Besides, the previous cut-off score was
based on only 18 adolescents with a depressive disorder.

Gender and age effects

As expected from previous studies, girls in all groups
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reported higher levels of depressive symptoms than boys
[5,16]. However, based on the parent version of the CDI-2, no
gender differences were found.

Regarding age, in the control group, 13 to 16-year-olds
reported higher levels of depressive symptoms compared to
8 to 12-year-olds and 17 to 21-year-olds. In the same way,
parents in the control and clinical group also reported higher
levels of depressive symptoms in 13 to 16-year-olds compared
to parents of 8 to 12-year-olds and 17 to 21-year-olds. It seems
that in our nonclinical group, the peak of reporting depressive
symptoms is around puberty. In the clinical group, the CDI-
2 total score (child version) increased with the child’s age.
Previous studies are inconclusive, with cross-sectional studies
showing no decrease in depression with the child’s age and
longitudinal studies showing a decrease due to measurement
effects [34]. In addition, prevalence rates of depression
increase with age [70]. Besides, one study found that age
was not related to original CDI ratings when controlling for
confounding effects [15].

Gender could be a factor that could partially explain these
findings. In the control and clinical group, 13 to 16-year-old
girls reported the highest levels of depressive symptoms. A
within-scale meta-analysis on mean CDI scores also revealed
that girls’ depression scores stayed stable from ages 8 to 11
and increased between ages 12 and 16. The same study also
found that 13-year-old girls scored significantly higher than
boys [34]. In the control sample, parent scores increased as
the age of girls increased, and CDI-2 parent scores were the
highest in 13 to 16-year-old boys. In the clinical sample, the
reverse was found; parent scores increased as the age of boys
increased, while the CDI-2 parent total score was at its peak in
13 to 16-year-old girls. To explain the gender effect, theories
regarding the physiological differences due to puberty, social
differences, and more disclosure of feelings in girls have been
proposed [71].

Limitations

There are several limitations of this study. The first is the
limited use of semi-structured interviews and the difference in
classification of DSM-5 diagnoses. In the clinically depressed
sample, the KSADS was assessed to obtain DSM-5 diagnoses.
However, in the two other clinical subsamples, children
were not assessed by means of a semi-structured interview,
but their diagnoses were obtained through non-structured
assessments and the therapist/psychiatrist’s clinical expertise
and judgement. Second, there was a significant difference in
mean age, indicating a higher mean age in the clinical group
compared to the control group. However, the age range and
gender distribution were similar.

Clinical and practical implications

The CDI-2 child and parent versions have good
psychometric properties. Only the parent version did not
show a good fit concerning the factor structure. Therefore,
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we suggest only using the total parent score. The CDI-2 can
be used as a screening tool in both clinical and nonclinical
samples, as a first step in the detection process of children
and adolescents with depressive symptoms. According to the
suggestions in previous manuals [36,46], we suggest assessing
the CDI-2 two times (2 weeks apart) in order to reduce the false
positives. Solely relying on the CDI-2 for diagnostic purposes
is not recommended; interviews are necessary to establish
a depressive disorder. A diagnostic interview remains the
gold standard; the CDI-2 cannot determine a depressive
diagnosis [72]. However, the CDI-2 can be easily used in a
multiple-stage/method assessment strategy, in which the
CDI-2 is used with a cut-off score. Apart from screening and
diagnostic functionality, the CDI-2 can be used in prevention
and intervention studies to assess treatment changes [73].

Conclusion

In conclusion, the Dutch version of the CDI-2 shows strong
psychometric properties. This makes it a reliable tool for
screening depressive symptoms in both clinical and non-
clinical youth. The child self-report and parent versions work
well for identifying at-risk individuals. However, the parent
version has some structural issues, which means clinicians
should focus on the total score instead of specific subscales.
The findings also underscore the need for assessments from
multiple sources, as parent-child agreement is moderate.
Overall, the CDI-2 is a useful resource for early detection
and diagnosis in Dutch mental healthcare. It helps ensure
timely intervention for children and adolescents at different
developmental stages.
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