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Abstract Children meeting the Child Behavior Checklist

Dysregulation Profile (CBCL-DP) suffer from high levels of

co-occurring internalizing and externalizing problems. Little

is known about the cognitive abilities of these children with

CBCL-DP. We examined the relationship between CBCL-

DP and nonverbal intelligence. Parents of 6,131 children

from a population-based birth cohort, aged 5 through

7 years, reported problem behavior on the CBCL/1.5–5. The

CBCL-DP was derived using latent profile analysis on the

CBCL/1.5–5 syndrome scales. Nonverbal intelligence was

assessed using the Snijders Oomen Nonverbal Intelligence

Test 2.5-7-Revised. We examined the relationship between

CBCL-DP and nonverbal intelligence using linear regres-

sion. Analyses were adjusted for parental intelligence,

parental psychiatric symptoms, socio-economic status, and

perinatal factors. In a subsample with diagnostic interview

data, we tested if the results were independent of the presence

of attention deficit hyperactivity disorder (ADHD) or autism

spectrum disorders (ASD). The results showed that children

meeting the CBCL-DP (n = 110, 1.8 %) had a 11.0 point

lower nonverbal intelligence level than children without

problems and 7.2–7.3 points lower nonverbal intelligence

level than children meeting other profiles of problem

behavior (all p values\0.001). After adjustment for covar-

iates, children with CBCL-DP scored 8.3 points lower than

children without problems (p \ 0.001). The presence of

ADHD or ASD did not account for the lower nonverbal

intelligence in children with CBCL-DP. In conclusion, we

found that children with CBCL-DP have a considerable

lower nonverbal intelligence score. The CBCL-DP and

nonverbal intelligence may share a common neurodevelop-

mental etiology.
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Introduction

Children with co-occurring internalizing and externalizing

problems have high levels of impairment and are at high

risk for psychiatric disorders in adulthood [1–3]. An

empirically derived profile that describes children with co-

occurring internalizing and externalizing problems is the

Child Behavior Checklist Dysregulation Profile (CBCL-

DP) [1, 4–6]. The CBCL-DP in school-age children and

adolescents is operationalized by high scores on the anx-

ious/depressed, attention problems, and aggressive behav-

ior scales of the CBCL [7]. It was first thought that high

levels on these three scales were specific for juvenile

bipolar disorder [8], but later studies have shown that this

profile identifies children with poor regulation of emotion,

attention, and behavior [6]. Recently, we empirically

identified a CBCL-DP on the preschool CBCL [9, 10]. In

young children, this profile was characterized by a wider

range of problems across the internalizing and externaliz-

ing domains. The CBCL-DP has been found to be highly

heritable and stable over time and is related to social

problems, school problems, and suicidality [4, 6, 11].

Studies in clinical or at risk samples have shown that the

CBCL-DP is related to the presence of several psychiatric

diagnoses, including attention deficit hyperactivity disor-

der (ADHD) or hyperkinetic disorder [12–14], anxiety

disorder [13], conduct disorder [12, 14] and oppositional

defiant disorder [14]. The poor outcomes of the CBCL-DP

argue for further study of the mechanisms underlying this

phenotype. So far, little is known as to what extent children

with CBCL-DP experience cognitive impairment.

Impairment in cognitive functioning is a key charac-

teristic of neurodevelopmental disorders. Neurodevelop-

mental disorders are a heterogeneous constellation of

disorders that are marked by impairment in the growth and

development of the brain, such as autism spectrum disor-

ders (ASD) and ADHD. Impairment in cognitive func-

tioning can involve specific deficits or more general

impairment, which is often assessed using intelligence

tests. For example, children with ADHD score on average

9 points lower on intelligence tests than healthy controls

[15]. Many children with ASD have an intelligence level

\70 [16, 17]. However, cognitive impairment is not lim-

ited to neurodevelopmental disorders. Population-based

studies have shown that general measures of psychopa-

thology, such as the CBCL total problems score, correlate

mildly with lower intelligence level [18, 19]. Externalizing

problems, including antisocial behavior and aggression, are

also negatively related to intelligence level [19–22]. For

internalizing problems, such as anxiety and depressive

symptoms, mixed results have been found [19, 23, 24]. Co-

occurring internalizing and externalizing problems tend to

be more strongly related to a lower intelligence level than

only internalizing or only externalizing problems; however,

results have not been fully consistent [25–27]. The asso-

ciation between cognitive impairment and psychopathol-

ogy has also been found in studies on children with

intellectual disability. Children with an intelligence level

between 30 and 60, as well as children with an intelligence

level between 60 and 80, are more likely to experience

emotional and behavioral problems than typically devel-

oping children [28].

A few studies have investigated the relation between

CBCL-DP and cognitive impairment. Biederman et al. [29]

found that children with bipolar disorder and CBCL-DP

had a lower intelligence level than children with only

bipolar disorder and healthy controls. Peyre et al. [30]

compared children with ADHD and CBCL-DP to children

with only ADHD on four cognitive subdomains: planning,

flexibility, interference control, and sustained attention. No

group differences were found. These studies were per-

formed in clinical samples, which may have resulted in a

selection towards more severely affected children. In

addition, these studies did not control for any potential

confounding variables.

The goal of this study was to examine the relationship

between CBCL-DP and intelligence in 5- to 7-year-old

children from the general population. This study was

conducted within Generation R, a multi-ethnic population-

based cohort [31]. Because of differences in exposure to

the Dutch language in young children from different ethnic

minorities, we examined nonverbal intelligence. We

investigated if children with CBCL-DP have a lower

nonverbal intelligence level than children without problem

behavior or children with predominantly internalizing or

predominantly externalizing problems. We examined if an

association between CBCL-DP and a lower nonverbal

intelligence level is independent of the intelligence level of

the parents. If children with CBCL-DP have a lower non-

verbal intelligence level than what would be expected

based on the intelligence level of their parents, this may

point toward altered trajectories of typical brain develop-

ment. As measures of parental intelligence we examined

maternal nonverbal intelligence and paternal education

level. We also tested if a relationship between CBCL-DP

and nonverbal intelligence is independent of parental psy-

chopathology and perinatal factors that are related to

intelligence, such as maternal alcohol use during preg-

nancy, child’s birth weight, and gestational age at birth

[32]. We hypothesized that children with CBCL-DP have a

lower nonverbal intelligence than children without problem

behavior or children with predominantly internalizing or

externalizing problems. In addition, we expected that the

nonverbal intelligence level in children with CBCL-DP is

lower than what would be expected by parental intelli-

gence. To examine the specificity of the association
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between CBCL-DP and nonverbal intelligence, we inves-

tigated if a lower nonverbal intelligence level in children

with CBCL-DP is independent of (a) the presence of severe

intellectual disabilities defined as a nonverbal intelligence

level \70; (b) the presence of ADHD or ASD, two neu-

rodevelopmental disorders that are known to be related to a

lower intelligence level; and (c) the overall level of emo-

tional and behavioral problems, measured with the CBCL

total problems score.

Methods

Setting and population

This study was embedded in the Generation R Study, a

population-based cohort from fetal life onwards in Rot-

terdam, the Netherlands. The Generation R Study has been

described previously [31, 33]. Briefly, all pregnant women

living in Rotterdam, the Netherlands, with an expected

delivery date between April 2002 and January 2006 were

invited to participate. The study was conducted in accor-

dance with the guidelines proposed in the World Medical

Association Declaration of Helsinki and was approved by

the Medical Ethics Committee of the Erasmus Medical

Center, Rotterdam. Written informed consent was obtained

from all adult participants. At birth, 9,749 children par-

ticipated in the study. When the children in the Generation

R Study reached the age of 5–7 years, their primary care-

givers received the Child Behavior Checklist for ages 1.5–5

(CBCL/1.5–5) and all children were invited to visit the

research center where nonverbal intelligence was mea-

sured. We included all children for whom the CBCL/1.5–5

was completed and who were younger than 8 years,

n = 6,131. Of this sample, nonverbal intelligence was

measured in 5,083 (83 %) children. Table 1 presents

sample characteristics.

A subsample was recruited for a psychiatric interview

and a screening procedure for ASD. This sample was

enriched for psychopathology by including all children

within the top 15 % of the CBCL/1.5–5 total problems

score or in the top 2 % on one of the CBCL/1.5–5 syn-

drome scales (n = 1,080). Also a random sample of chil-

dren with scores below these cut points was recruited

(n = 327). Interview and screening data were obtained for

786 children with high scores on the CBCL/1.5–5 and for

257 children with low scores (participation rate 74 %).

Children participating in the psychiatric interview

(n = 1,043) were more likely to be Dutch (55.8 vs. 42.3 %,

v2 = 28, df = 2, p \ 0.001), to have a higher nonverbal

intelligence level (100.7 vs. 95.9, p \ 0.001), and to have a

lower CBCL total problems score (37.5 vs. 41.3,

p = 0.002) than non-participating children (n = 364).

CBCL-dysregulation profile

Emotional and behavioral problems were assessed using

the Child Behavior Checklist for ages 1.5–5 (CBCL/1.5–5)

[9]. The CBCL/1.5–5 was chosen because we expected the

majority of the children to be younger than 6 years at

assessment. At the end of the assessment, while the

majority of the sample was 5 years old (58 %), some

children were 6 (38 %) or 7 (4 %) years old. The CBCL/

1.5–5 consists of 100 items. Based on the behavior of the

child in the preceding 2 months, the primary caregiver

(92.6 % mothers) rated each item as 0 for not true, 1 for

somewhat or sometimes true, and 2 for very true or often

true. Good reliability and validity have been reported for

the CBCL/1.5–5 [9] and the scales were found to be gen-

eralizable across 23 societies [34]. In our sample, for all

Table 1 Sample characteristics

n = 6,131

Age in years, mean (SD) 6.1 (0.4)

Gender (%)

Girls 49.7

Boys 50.3

Birth weight in grams, mean (SD) 3,425 (575)

Apgar score at 5 min after birth, mean (SD) 9.6 (0.8)

Gestational age at birth in weeks, mean (SD) 39.8 (1.9)

Ethnicity (%)

Dutch 61.7

Other Western 9.0

Non-Western 29.3

Maternal smoking during pregnancy

Never smoked 77.7

Quit when pregnancy was known 7.8

Continued during pregnancy 14.5

Maternal drinking during pregnancy

No drinking 41.5

Until pregnancy was known 13.7

Continued during pregnancy 44.8

Maternal age at birth in years, mean (SD) 31.1 (4.8)

Maternal APM score, mean (SD) 9.1 (2.3)

Paternal education level (%)

High 55.3

Medium 26.9

Low 17.8

Maternal psychiatric symptoms, mean (SD) 0.22 (0.27)

Paternal psychiatric symptoms, mean (SD) 0.15 (0.21)

Family income (%)

\1,600€ 15.9

1,600–3,200€ 33.4

[3,200€ 50.7
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scales Cronbach’s alphas were the same in 5 year-old

children and in children older than 5, indicating that

problems were also reliably measured in children older

than 5. The CBCL-DP was derived using latent profile

analysis, which has been described previously [10]. In

short, latent profile analysis was performed on six syn-

drome scales of the CBCL/1.5–5: Emotionally Reactive,

Anxious/Depressed, Somatic Complaints, and Withdrawn,

which are part of the internalizing domain, and Attention

Problems and Aggressive Behavior, which are part of the

externalizing domain. Four profiles were identified. The

CBCL-DP was characterized by high levels of problems

across the range of both internalizing and externalizing

problems and included 1.8 % of the sample. In addition, we

identified an internalizing profile (5.3 %) with moderate

levels of problems on the four internalizing syndrome

scales, an externalizing/emotionally reactive profile

(7.3 %) with moderate problems on the Attention Prob-

lems, Aggressive Behavior and Emotionally reactive

scales, and a no problems profile (85.6 %). For analysis we

used a group membership variable that was based on the

most likely latent profile membership for each child. This

was justified because entropy was high at 0.98 [35].

Nonverbal intelligence

A nonverbal intelligence test was chosen to minimize bias

by possible differences in Dutch language abilities in non-

Dutch children. We used the Snijders–Oomen Nonverbal

Intelligence Test 2.5-7-Revised (SON-R 2.5-7) [36], a

reliable and valid measure [36–38]. Spoken or written

language is not required for this test and instructions can

also be given non-verbally. The total score of the SON-R

2.5-7 and the performance IQ score of the Wechsler Pre-

school and Primary Scale of Intelligence (WPPSI-R) have

been found to correlate 0.60–0.83 [36–38]. The SON-R

2.5-7 covers two domains: performance and reasoning.

Because of time constraints, one performance subtest, i.e.

Mosaics, and one reasoning subtest, i.e. Categories, were

selected. These two subtests cover spatial insight (Mosaics)

and abstract reasoning abilities (Categories). Among 4.5-

to 7-year-old children in the norm sample (n = 626, mean

age = 6.0 years, SD = 0.85), the two subtests showed a

correlation of 0.36 [36]. Correlations between each subtest

and the sum of the other subtests were 0.63 for Mosaics and

0.47 for Categories and the correlation of the sum of these

two subtests with the total SON-R 2.5-7 score was 0.86 (P.

Tellegen, personal communication, 7 March 2011). The

test was administered by trained research assistants. Raw

subtest scores were transformed according to population-

and age-specific norms with a mean value of 100 and an

SD of 15. We found a correlation of 0.31 between the

subtests. In line with the guidelines of the manual only the

total SON-R 2.5-7 score was used. During the assessment,

research assistants also observed concentration, motivation,

collaboration, and understanding of the test. Based on these

observations a compliance variable was defined with two

categories ‘good test compliance’ and ‘variable to bad test

compliance’.

Covariates

Several child, parental, and perinatal characteristics

were considered as possible explanatory variables. Birth

weight and Apgar score at 5 min after birth were derived

from medical records. Gestational age at birth was

established using ultrasound measures during pregnancy.

Child’s ethnicity, maternal age, and maternal prenatal

smoking and drinking were obtained by questionnaires

during pregnancy. Ethnicity was based on country of

birth of the parents and was defined into Dutch, other

Western, or non-Western. Maternal alcohol use was

categorized into ‘never drank in pregnancy’, ‘drank until

pregnancy was known’, and ‘continued to drink during

pregnancy’. Maternal smoking was categorized into

‘never smoked during pregnancy’, ‘smoked until preg-

nancy was known’, and ‘continued smoking during

pregnancy’. Maternal and paternal psychiatric symptoms

were assessed at 20 weeks of pregnancy and when the

child was 3 years old using the Brief Symptom Inventory

(BSI), a validated self-report questionnaire [39, 40]. At

20 weeks of pregnancy the complete 53-item question-

naire was assessed, while at 3 years a short form was

used, including the Depression, Hostility, Anxiety, and

Interpersonal sensitivity subscales (21 items). We com-

puted the Global Severity Index (GSI) [39], which we

defined as the average item score across the two time

points. Nonverbal intelligence of the mother was asses-

sed during the visit to the research center at the age of

5–7 years using a computerized version of the Ravens

Advanced Progressive Matrices Test, set I [41]. Set I

consists of 12 items and has been shown to be a reliable

and valid short form of the Raven’s Progressive Matrices

to asses nonverbal intelligence [42]. Paternal education

and family income were obtained by questionnaire when

the child was 5–7 years old. Paternal education was

categorized into low (primary school or lower vocational

education), medium (intermediate vocational education),

and high (higher vocational education or university).

Family income was defined by the total net month

income of the household and categorized as follows:

\1,600€ (below low income threshold for a family with

two children), 1,600–3,200€, and [3,200€ (more than

average family income).
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ADHD and ASD

ADHD and ASD diagnoses were assessed to examine if the

hypothesized relationship between CBCL-DP and nonver-

bal intelligence was independent of these diagnoses.

ADHD diagnosis was assessed using the Diagnostic

Interview Schedule for Children-young child version

(DISC-YC) [43], which was administered to the primary

caregiver. The DISC-YC is an adaptation of the DISC

parent version and is suitable for children aged 3–8 years.

The test–retest reliability for ADHD scales is 0.67 [44].

Children received an ADHD diagnosis if they fulfilled the

criteria for the inattentive, hyperactive, or combined sub-

type, irrespective of impairment. The presence of ASD was

assessed using the Social Communication Questionnaire

(SCQ). The SCQ is a 40-item parent-reported screening

measure that taps characteristic autistic behavior. The

questionnaire is based on the ADI-R [45] and has estab-

lished validity for screening of ASD [46]. Children with

SCQ scores of 15 or above were considered as screen

positives [47]. Data on ADHD diagnosis and ASD

screening were available in 70 children with CBCL-DP

(64 %), 179 children in the internalizing group (55 %), 275

children in the externalizing/emotionally reactive group

(62 %), and 519 children in the no problems group (10 %).

Data analysis

To examine the relation between CBCL-DP and nonverbal

intelligence, we performed linear regression with nonver-

bal intelligence of the child as the dependent variable and

group membership as the independent variable. Group

membership was dummy coded, with the no problems

group as the reference category. To examine if the rela-

tionship between CBCL-DP and nonverbal intelligence

was independent of parental and perinatal factors, we

entered the covariates into the regression model.

Secondary analyses were conducted to further examine

the association. To examine if the association was inde-

pendent of the presence of severe intellectual disabilities,

we repeated the analysis excluding children with a non-

verbal intelligence score \70. To investigate if our results

were independent of the presence of ADHD or ASD, we

tested the relation between CBCL-DP and nonverbal

intelligence among the subgroup of children who had

received a psychiatric interview, excluding those children

diagnosed with ADHD or screen positive for ASD. Finally,

to examine whether the association was independent of the

overall level of emotional and behavioral problems, we

compared the nonverbal intelligence level between chil-

dren with CBCL-DP and a group of children with the same

level of CBCL total problems. We conducted all data

analyses using SPSS (IBM SPSS Statistics version 20.0).

In the total sample, percentages of missing data were up

to 23 % for covariates. To account for missing data on

covariates and nonverbal intelligence, we imputed missing

values using fully conditional specification method in SPSS

and generated 20 imputed datasets. The imputation model

included all variables that were used for further analyses.

We added maternal education and a measure of child

cognitive functioning at 3 years of age as additional indi-

cators to improve the imputation model. To examine pos-

sible biases of the multiple imputations, analyses were

repeated in the sample with complete nonverbal intelli-

gence data (n = 5,083).

Non-response analysis

We compared prenatal child and maternal characteristics of

the children included in the analysis (n = 6,131) with those

excluded because of missing data on CBCL/1.5–5

(n = 3,618). Children of responding mothers were more

likely to be Dutch (60.6 vs. 30.8 %, v2 = 1,062, df = 3,

p \ 0.001). Responding mothers were more likely to be

high educated (48.7 vs. 18.9 %, v2 = 1,250, df = 3,

p \ 0.001) and to have a high family income (55.2 vs.

20.3 %, v2 = 1,328, df = 3, p \ 0.001).

Results

The mean nonverbal intelligence level of the total sample

was 102.0 (SD = 14.9). The correlation between CBCL

Total Problems and nonverbal intelligence was -0.16.

Figure 1 presents nonverbal intelligence scores for the

CBCL-DP group and the other groups. The CBCL-DP

group scored 11.0 points lower than the no problems group

(95 % CI -14.1; -7.9, p \ 0.001), 7.2 points lower than

the internalizing group (95 % CI -10.6; -3.7, p \ 0.001),

and 7.3 points lower than the externalizing/emotionally

reactive group (95 % CI -10.6; -4.0, p \ 0.001). Chil-

dren in the internalizing and externalizing/emotionally

reactive groups scored respectively 3.8 points (95 % CI

-5.6; -2.1, p \ 0.001) and 3.7 points (95 % CI -5.2;

-2.1, p \ 0.001) lower than the no problems group.

Table 2 provides differences in nonverbal intelligence

scores between the CBCL-DP, internalizing, and externa-

lizing/emotionally reactive groups and the no problems

group after adjustment for child, parental, and perinatal

factors. After adjusting for child age and gender, maternal

cognitive ability, and paternal education level (model 2),

the difference in nonverbal intelligence level between

children with CBCL-DP and children with no problems

was -8.6 points (95 % CI -11.6; -5.7, p \ 0.001). When

all covariates were entered (model 5) nonverbal intelli-

gence level of children with CBCL-DP was 8.3 points
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lower than children with no problems (95 % CI -11.4;

-5.3, p \ 0.001). Further adjustment for test compliance

resulted in a 1 point decrease to a -7.3 points difference

(95 % CI -10.3; -4.2, p \ 0.001).

When all covariates were entered the nonverbal intelli-

gence level of children with CBCL-DP also remained

lower than the internalizing group (-7.0 points, 95 % CI

-10.3; -3.7, p \ 0.001) and externalizing/emotionally

reactive group (-5.9 points, 95 % CI -9.1; -2.7,

p \ 0.001). The internalizing group no longer had a lower

nonverbal intelligence score than the no problems group,

while the lower nonverbal intelligence level for the

externalizing/emotionally reactive group remained signifi-

cant (-2.5 points, 95 % CI -3.9; -1.0, p \ 0.001).

Secondary analyses conducted revealed comparable

results. After the exclusion of children with a nonverbal

intelligence score \70 the CBCL-DP group scored 9.5

points lower than the no problems group (95 % CI -12.5;

-6.4, p \ 0.001), 6.2 points lower than the internalizing

group (95 % CI -9.7; -2.7, p \ 0.001), and 6.6 points

lower than the externalizing/emotionally reactive group

(95 % CI -10.0; -3.2, p \ 0.001).

We also examined if the lower nonverbal intelligence

level in children with CBCL-DP was independent of an

Table 2 Association between CBCL-dysregulation profile, internalizing, and externalizing/emotionally reactive profiles and nonverbal

intelligence

Internalizing (n = 326) Externalizing/emotionally reactive (n = 443) CBCL-dysregulation profile (n = 110)

B 95 % CI p value B 95 % CI p value B 95 % CI p value

Model 1 -3.7 -5.5; -2.0 \0.001 -3.8 -5.3; -2.3 \0.001 -10.9 -14.0; -7.8 \0.001

Model 2 -2.0 -3.6; -0.3 0.020 -2.8 -4.3; -1.4 \0.001 -8.6 -11.6; -5.7 \0.001

Model 3 -2.9 -4.7; -1.1 0.001 -3.3 -4.9; -1.8 \0.001 -8.9 -12.1; -5.7 \0.001

Model 4 -2.9 -4.6; -1.2 0.001 -3.1 -4.5; -1.6 \0.001 -9.9 -12.9; -6.9 \0.001

Model 5 -1.4 -3.0; 0.3 0.105 -2.5 -3.9; -1.0 0.001 -8.3 -11.4; -5.3 \0.001

The no problems group (n = 5,252) is the reference group

Model 1: adjusted for age and gender; Model 2: adjusted for age, gender, maternal cognitive ability, and paternal education level; Model 3:

adjusted for age, gender, maternal and paternal psychiatric symptoms; Model 4: adjusted for age, gender, maternal prenatal alcohol use and

smoking, Apgar score, birth weight, and gestational age at birth; Model 5: adjusted for age, gender, maternal cognitive ability, paternal education

level, maternal and paternal psychiatric symptoms, family income, maternal age, ethnicity child, maternal prenatal alcohol use and smoking,

Apgar score, birth weight, and gestational age at birth

Fig. 1 Unadjusted nonverbal

intelligence levels per group.

Error bars represent 95 %

confidence intervals
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ADHD or ASD diagnosis. A psychiatric interview was

available in 70 children with CBCL-DP. Children with

CBCL-DP and an ADHD diagnosis or screen positive for

ASD (n = 39; mean nonverbal intelligence 91.0) did not

significantly differ in nonverbal intelligence level from

children with CBCL-DP only (n = 31; mean nonverbal

intelligence 94.4; B = -3.4, 95 % CI -11.8; 5.0,

p = 0.431). In the subsample of children with a psychiatric

interview excluding children with ADHD or ASD, we

found that the CBCL-DP group (n = 31) scored 8.1 points

(95 % CI -13.9; -2.2, p = 0.007) lower than the no

problems group (n = 456). The CBCL-DP group scored

also 5.3 points (95 % CI -11.5; 0.9, p = 0.095) lower than

the internalizing group (n = 157), and 5.1 points (95 % CI

-11.3; 1.0, p = 0.099) lower than the externalizing/emo-

tionally reactive group (n = 190); however, these differ-

ences were not significant.

Finally, we examined whether children with CBCL-DP

had a lower nonverbal intelligence level than children with

the same level of CBCL total problems. The first 49 chil-

dren with the highest CBCL total problems score were all

in the CBCL-DP group. For 52 children with CBCL-DP a

child from the Internalizing or Externalizing/Emotionally

reactive group was identified with the same score on the

CBCL total problems scale (mean CBCL total problems

score in both groups = 66.4). The nonverbal intelligence

level for the 52 children with CBCL-DP was 3.0 points

(95 % CI -9.4; 3.4, p = 0.363) lower than the group

children without CBCL-DP. This difference was not

significant.

All analyses were repeated in the subsample with

complete data on nonverbal intelligence (n = 5,083). Sim-

ilar results were found.

Discussion

This study examined the relationship between CBCL-DP

and nonverbal intelligence in a large population-based

study. Children with CBCL-DP had an 11-point lower

nonverbal intelligence score than children without any

emotional or behavioral problems and a 7-point lower

score than children with moderate internalizing problems

or moderate externalizing and emotionally reactive

behavior. These differences remained after adjustment for

parental cognitive and psychosocial functioning and peri-

natal factors. Interestingly, CBCL-DP remained related to a

lower nonverbal intelligence after exclusion of children

meeting criteria for ADHD or ASD.

To our knowledge, this is the first study that examined

the relationship between CBCL-DP and cognitive abilities

among children from the general population. Our results

build on findings from a clinical study, which reported that

children with both CBCL-DP and bipolar disorder had a

lower nonverbal intelligence level than children with only

bipolar disorder and controls [29]. The 11 points lower

nonverbal intelligence level in children with CBCL-DP

found in this study is comparable to the on average 9–10

points lower intelligence levels that have been reported for

children with ADHD [15, 48] and for children with severe

antisocial behavior [20, 21, 49].

One question arises as to whether the relationship

between CBCL-DP and nonverbal intelligence is merely a

global relationship with the total CBCL score. Indeed,

children in the CBCL-DP group have the highest levels of

problems across the internalizing and externalizing

domain. Thus, it is difficult to examine to what extent the

relation between the CBCL-DP and nonverbal intelligence

is specific. We found a 3-point difference in nonverbal

intelligence level between 52 children with CBCL-DP and

52 children without CBCL-DP but with the same score on

the CBCL total problems scale. This difference was not

significant, which may be explained by the small sample

size. A difference of 3 points, which is equal to 0.2 stan-

dard deviation, suggests that a small difference remains.

A possible explanation for the relationship between

CBCL-DP and nonverbal intelligence is that CBCL-DP and

intelligence share a common neurodevelopmental etiology.

Such a process has also been proposed in a model for the

relationship between antisocial behavior and intelligence

[49]. The interplay between genetic and environmental

factors may result in altered trajectories of typical brain

development, affecting both intelligence and behavior.

Population-based twin studies have shown that the asso-

ciation between various forms of psychopathology and

intelligence is largely explained by genetic factors. In

5-year-old children, 86 % of the relationship between

ADHD and intelligence and 100 % of the relationship

between antisocial behavior and intelligence have been

shown to be accounted for by genetic influences [21, 48].

Similarly, genetic factors have been shown to account for

50–84 % of the relationship between overall levels of

psychopathology and intelligence in twin studies [18, 50].

Environmental factors are likely to be highly important in

moderating these genetic effects. Since we measured

CBCL-DP and intelligence only at 5–7 years of age, we do

not know when trajectories of children with CBCL-DP

deviated from typical brain development.

Rutter and colleagues [51] proposed that neurodevel-

opmental disorders have eight main features: (1) a deviance

in maturationally influenced psychological features; (2)

cognitive impairment; (3) overlap with other neurodevel-

opmental disorders; (4) male preponderance; (5) strong

genetic influences; (6) contributory environmental influ-

ences; (7) persistence into adulthood in combination with a

decrease in impairment across age; and (8) no remissions
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and relapses. Our study and previous studies showed that

CBCL-DP meets many of these characteristics. In this

study, we found that CBCL-DP is related to a lower non-

verbal intelligence level. Also considerable overlap with

ADHD and ASD was found: 55 % of children met criteria

for ADHD or were screen positive for ASD. Also, 66 % of

children with CBCL-DP were boys [10] although mixed

results regarding male preponderance have been found in

other studies [5, 52]. In addition, several studies in a Dutch

twin sample have shown that while the CBCL-DP is highly

heritable, environmental factors also play a significant role

[4, 52, 53]. We and others have also found that the CBCL-

DP is stable over time [1, 53] and children meeting the

profile likely continue having dysregulatory problems

reflected by psychiatric disorders in adulthood [1, 13, 54].

These findings suggest that the CBCL-DP fits the pattern of

a neurodevelopmental disorder. However, future studies

should examine to what extent impairment in children with

CBCL-DP lessens with age and if relapses and remissions

occur.

Problems in self-regulation could also have interfered

with test performance and have resulted in a lower non-

verbal intelligence score. Moreover, attention problems

may have led to lower scores. Children with CBCL-DP

have also been shown to be less persistent [55]. In addition,

decreased motivation, which is an important predictor for

test performance [56], might have played a role in these

children. In our analyses, however, the adjustment for

observed test compliance resulted in only one-point dif-

ference in nonverbal intelligence. This is similar to a study

on the relationship between ADHD and intelligence, where

observed inattentive behavior explained only a two-point

difference in intelligence level [48]. Dysregulated behavior

could also interfere with learning in school or everyday

life, with a subsequent decrease in intelligence scores.

Alternatively, a lower intelligence level may cause CBCL-

DP. For example, children with a lower intelligence level

may experience more frustration in their daily lives that in

turn results in dysregulated behavior.

A lower nonverbal intelligence level was also found in

children in the group with moderate externalizing and

emotionally reactive behavior, although the adjusted dif-

ference with children without problems was only -2.5

points. This is in line with population-based studies that

found small correlations around -0.20 between external-

izing behavior and intelligence [19, 21]. For the group of

children with moderate internalizing problems the rela-

tionship with nonverbal intelligence no longer held after

adjustment for covariates. Previous studies found mixed

results regarding the relation between internalizing prob-

lems and intelligence [19, 23, 24]. Possibly, positive find-

ings for a negative relationship between internalizing

problems and intelligence in earlier studies were

confounded by factors that accounted for the difference in

intelligence level in our study.

The strengths of this study are the large number of

participants and the population-based design. Other

strengths are the empirically based method to define

CBCL-DP and the many covariates that we controlled for,

including parental cognitive functioning. Finally, the pre-

sence of psychiatric information in a subsample allowed us

to study the relation between CBCL-DP and nonverbal

intelligence independent of the presence of ADHD and

ASD. There are also limitations to the study. We did not

measure verbal intelligence. A nonverbal intelligence test

was chosen to minimize bias by possible language prob-

lems in non-Dutch children (38 % of the sample). Because

of time restrictions, we used an abbreviated version of the

intelligence test. However, the two subtests used in this

study were highly correlated with the total score on the

nonverbal intelligence test. Another limitation is that the

non-response analyses indicated that higher educated

mothers and Dutch children were more likely to be inclu-

ded in the study, which resulted in an under-representation

of more disadvantaged families.

In conclusion, this study showed that children with

CBCL-DP have a considerable lower nonverbal intelli-

gence level than children without problems or with other

patterns of problem behavior. Impaired cognitive abilities

place these children at risk for poor academic achievement.

Understanding the underlying mechanisms will be impor-

tant in designing interventions to help these children per-

form in academic environments. More in-depth

neuropsychological testing is needed to understand if these

children have a global impairment or impairments only

within specific cognitive domains. Brain imaging studies

can help to understand neurobiological underpinnings of

CBCL-DP and differences in neurodevelopmental

trajectories.
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