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Background: Behavioral and emotional problems in children with Developmental 
Coordination Disorder (DCD) are well documented. However, the heterogeneity 
of this group has been largely overlooked. Addressing this gap is important to 
develop individually-tailored interventions.

Aims: Our three aims were to assess: (i) behavioral and emotional problems in 
children with DCD; (ii) behavioral and emotional problems in subtypes of DCD, 
and (iii) the context-specificity of these problems (home/school).

Methods and procedure: Data were extracted from the medical records of a 
large sample of 93 children with DCD (79 boys, mean age 8.3) referred to a 
rehabilitation center. Behavioral and emotional problems were assessed with 
the Child Behavior Checklist (CBCL) and the Teacher Report Form (TRF).

Outcomes and results: Two-third of the children presented with behavioral and 
emotional problems according to both parents and teachers. The subtypes with 
generalized motor problems were most affected, while the subtype with gross-
motor problems was least affected. Children presented with more problems at 
home than at school.

Conclusion and implications: Given the frequent occurrence of behavioral 
and emotional problems, clinicians should tailor their interventions to these 
problems in DCD. Knowledge of subtypes can inform these decisions.
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Highlights

 • Two-thirds of children with DCD faced behavioral and emotional problems.
 • Attention problems were the most often reported behavioral problem by parents.
 • Internalizing problems were the most often reported emotional problem by teachers.
 • Children with generalized motor problems faced the most co-occurring problems.
 • Parents reported more behavioral and emotional problems than teachers.
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1 Introduction

About 5 percent of primary school children have problems with 
the coordination of daily life motor tasks, while there is no medical 
condition explaining these coordination problems (Blank et al., 2019). 
These children are diagnosed with Developmental Coordination 
Disorder (DCD) when they meet the diagnostic criteria for this 
disorder as listed in the Diagnostic and Statistical Manual of Mental 
Disorders, operationalized in the clinical practice guideline for DCD 
(American Psychiatric Association, 2013; Blank et al., 2019). There are 
strong indications that children with DCD are also at risk of 
co-occurring behavioral and emotional problems that impact their 
well-being (Blank et al., 2019). Only a few studies, however, have 
examined the nature and frequency of the whole spectrum of 
behavioral and emotional problems within one sample (e.g., King-
Dowling et al., 2015; Tseng et al., 2007). In addition, virtually none 
have addressed the question of whether the profile of these problems 
differs in different subtypes of DCD. To fill this knowledge gap, the 
present study examined the nature, frequency, and co-occurrence of 
behavioral and emotional problems in a clinical sample of children 
with DCD (reported in Lust et al., 2022) in both the home and the 
school context and explored differences regarding the nature and 
frequency of the emotional and behavioral problems within DCD 
subtypes as identified in Lust et al. (2022). As the motor skill problems 
of children with DCD are initially the most visible symptom, a 
significant number of behavioral and emotional problems co-occur 
(Green et al., 2006), such as social problems (Piek et al., 2005; Poulsen 
et al., 2008; Schoemaker et al., 2013), internalizing problems, such as 
anxiety and depression (Omer et al., 2019), externalizing problems (or 
behaviors that are harmful and disruptive to others), and attention 
problems (Dewey et al., 2002).

The link between DCD and internalizing symptoms is explained 
in the environmental stress hypothesis (ESH; Cairney et al., 2013). 
According to the ESH, the motor problems of children with DCD act 
as a primary stressor through which a child is exposed to secondary 
stressors, such as peer problems, lack of perceived social support, and 
reduced self-esteem. These stressors act as mediators in the 
development of internalizing symptoms (Gasser-Haas et al., 2020; 
Mancini et al., 2019; Wagner et al., 2016). Internalizing symptoms 
cover two dimensions: loneliness/social withdrawal and anxiety/ 
depression (Gresham et al., 1999). A higher number of internalizing 
symptoms has been reported in children with DCD compared with 
age-matched typically developing (TD) peers, as summarized in 
several reviews (Caçola, 2016; Draghi et al., 2019; Mancini et al., 2016, 
2019; Missiuna and Campbell, 2014; Omer et al., 2019;). The extent to 
which children with DCD demonstrate more symptoms in one of both 
dimensions, however, varies across studies. King-Dowling et al. (2015) 
only found symptoms of social withdrawal in 4-year-old children with 
DCD, but no signs of anxiety/depression. In contrast, Piek et al. (2010) 
found more symptoms of anxiety/depression in children aged 
6–12 years at-risk for DCD compared to TD children, but not 
social withdrawal.

Of the few studies that have investigated externalizing symptoms 
(aggressive and rule breaking behavior) in DCD, higher levels have 
been reported in these children relative to TD children (Dewey et al., 
2002; Kanioglou et al., 2005; Tseng et al., 2007; Wagner et al., 2012). 
Intriguingly, symptoms of aggressive and rule-breaking behavior in 
DCD appear to vary between cultures. In two Canadian studies, 

aggressive behavior was notable in DCD relative to TD (Dewey et al., 
2002; King-Dowling et al., 2015), whereas rule breaking behavior 
occurred more often in Taiwan (Tseng et  al., 2007). As well, 
externalizing problems and hyperactivity and inattention, may 
mediate the relationship between motor proficiency and internalizing 
problems (de Medeiros et al., 2022). For example, one study has shown 
a stronger relationship between peer problems and externalizing 
symptoms than internalizing (Wagner et al., 2012).

Finally, one of the most often reported co-occurring problems in 
DCD has been poor attention, with a prevalence rate of 50% or higher 
for attention deficit hyperactivity disorder (ADHD; Blank et al., 2019; 
Green et  al., 2006; Kaiser et  al., 2015). Attention difficulties can 
compromise peer relationships (Wehmeier et al., 2010). And, because 
peer problems can mediate the relationship between motor proficiency 
and both internalizing problems (Mancini et  al., 2019) and 
externalizing problems (Wagner et al., 2012), attention problems are 
likely to co-occur with social, internalizing and externalizing problems 
in children with DCD.

The heterogeneity of DCD as a disorder of movement has been 
recognized internationally (Blank et al., 2019). Several studies have 
considered subtypes in DCD, but the results are hard to compare due 
to differences in tests included in the cluster analysis and differences in 
samples (Macnab et al., 2001; Vaivre-Douret et al., 2011). Despite this, 
in a recent study, we identified four subtypes within a group of (clinically 
diagnosed) children with DCD (Lust et  al., 2022) based on motor, 
visuo-motor and cognitive functioning that were largely in line with 
earlier studies. These sub-types differed in the severity and broadness 
of their motor problems. Specifically, we identified two subtypes with 
generalized motor problems but of differing severity, one subtype with 
gross motor problems primarily, and one subtype with fine-and visuo-
motor problems. So far, the relation between specific subtypes of DCD 
and behavioral and emotional problems has not been addressed in 
previous studies. In light of the ESH and possible range of co-occurring 
behavioral and emotional problems, we  need to better understand 
whether these co-occurring problems vary with DCD subtype. The ESH 
states that poor motor performance is the primary stressor, which 
eventually leads to internalizing problems. Whether we can extend this 
argument to every subtype of DCD remains uncertain.

Another important consideration is whether the presence of 
specific behavioral and emotional problems in DCD is context-
specific. So far, to our knowledge only two studies compared problem 
areas in DCD across settings with both parents and teachers reporting 
behavioral problems. Only parents reported fewer adaptive skills for 
the DCD group in the first study (Davis et al., 2007), whereas more 
signs of hyperactivity and more prosocial behavior were reported by 
parents compared to teachers in the second study (Crane et al., 2017). 
Indeed, correlations between parent (home and community setting) 
and teacher (school setting) ratings are generally significant but low, 
with parents reporting more behavior and emotional problems than 
teachers (Huang, 2017). This stresses the need to include cross-
informant information from different settings when studying 
co-occurring behavioral and emotional problems in DCD.

1.1 Present study

To the best of our knowledge, no study has yet investigated the full 
spectrum of possible co-occurring behavioral and emotional problems 
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in a large clinical sample of children diagnosed with DCD (Lust et al., 
2022). Also, existing studies tend to focus on the occurrence of these 
problems in one specific context, such as the home or school (King-
Dowling et al., 2015; Van den Heuvel et al., 2016). This may distort our 
understanding of the generality versus specificity of these problems. 
In the present study, we took both contexts, home and school, into 
account, using different informants, i.e., parent and schoolteacher. The 
aim of our study was therefore threefold. First, to assess the nature, 
frequency and co-occurrence of behavioral and emotional problems 
in 118 children clinically diagnosed with DCD according to DSM-5 
Criteria (American Psychiatric Association, 2013). More behavioral 
and emotional problems were expected in our sample of children with 
DCD compared to a normative sample of TD children, in line with 
previous research. Second, to examine differences in the nature, 
frequency and co-occurrence of behavioral and emotional problems 
in the four DCD subtypes that were found in a recent study (Lust 
et al., 2022). Since these subtypes differed in their motor proficiency 
across different skill domains and cognitive ability, we expected that 
the two subtypes with more generalized and severe motor problems 
would demonstrate more behavioral and emotional problems than the 
two subtypes with more specific motor problems (e.g., either fine-or 
gross-motor). Third, to explore differences in the nature and frequency 
of behavioral and emotional problems across settings, i.e., home 
(parents) and school (teachers). We expected parents to report more 
behavioral and emotional problems than teachers, in line with 
previous research (Huang, 2017). Data from two questionnaires from 
the Achenbach System of Empirically Based Assessment (ASEBA) 
were used from the sample described in Lust et al. (2022), the Child 
Behavior Checklist (CBCL, completed by the primary caregiver) and 
the Teacher’s Report Form (TRF; Achenbach and Rescorla, 2001).

2 Methods

2.1 Participants

This study is a retrospective medical record study of children 
referred to ZOOM-IN, an expert center of a rehabilitation clinic in 
Ubbergen, Netherlands. See Lust et al. (2022) for detailed information 
about this sample. Children referred to ZOOM-IN have problems with 
everyday motor tasks which affects participation at home and at school. 
Referred children enter a two-day screening to assess their motor 
functioning, communication, neurodevelopmental functioning, 
cognitive level, and behavior. Assessments are performed by a 
rehabilitation physician, a physical therapist, an occupational therapist, 
a psychologist and, on indication, a speech therapist. In addition, 
parents and teachers fill out questionnaires about the behavior of their 
child. After these 2 days, children may receive the diagnosis DCD if they 
meet the diagnostic criteria according to the DSM-5 (American 
Psychiatric Association, 2013) or earlier DSM-IV. Parents and teachers 
of all referred children are provided with advice to help the child in daily 
life. Between 2009 and 2018, 891 children were screened. Parents of 
these children filled out an informed consent to use the recorded data 
of their child for this retrospective study. In total, 379 parents gave 
permission. Only data of 5–12 year old children and with a confirmed 
diagnosis of DCD according to DSM-IV or DSM-V criteria were 
enrolled in the present study, yielding a total of 118 children. Of the 118, 
CBCL and TRF data of 93 children were available and included in the 
current study. Of these 93, data of 72 children were available for subtype 

analysis, as not all 93 children were included in the original cluster 
analysis due to missing data on indices for the cluster analysis (see Lust 
et al., 2022). Four subtypes were detected by Lust et al. (2022): Subtypes 
1 ‘less severe generalized problems (n = 23)’ and 3 ‘severe generalized 
motor problems (n = 16)’ were characterized by below average 
performance on all motor subtests of the Movement Assessment Battery 
for Children-2nd Edition (MABC-2; Smits-Engelsman, 2010) and the 
visual perception subtest of the Beery-Buktenica Developmental Test of 
Visual-Motor Integration (Beery-VMI; Beery et al., 2010) as well as 
borderline performance IQ scores, with subtype 3 being the most 
affected with subtest scores on the MABC-2 below the 5th percentile; 
subtype 2 “gross motor problems (n = 19)’ mainly had problems with the 
gross motor subtests of the MABC-2, and subtype 4 ‘fine motor 
problems (n = 14)’ had lower scores on all tasks requiring fine motor 
skills of the MABC-2 and Beery-VMI and borderline performance 
IQ. Demographic (age, sex, education) and clinical characteristics (BMI, 
comorbidity, gestational age, birthweight) were not significantly 
different between the clusters. Ethical approval for the use of this clinical 
database for retrospective scientific research was granted by the local 
Ethics Committee of the Faculty of Social Science at Radboud University 
(reference: ECSW-2020-133) and the local ethics committee of the 
rehabilitation center (reference: 2018/06/20a/MVo/eb).

2.2 Procedure

Data from the medical records of these children were entered 
anonymously in a data file. Apart from behavioral data (CBCL and 
TRF), demographic information (age, sex, IQ, gestational age, birth 
weight, maternal education level, BMI), and the Movement ABC-2 
score were also entered.

2.3 Materials

The Child behavior Checklist (CBCL 1.5–5; CBCL/6–18; 
Achenbach and Rescorla, 2001) was used to measure behavioral and 
emotional problems. Both the CBCL 1.5–5 and the CBCL 6–18 are 
filled out by the primary caregiver/parent. The CBCL 6–18 includes 
118 items comprising eight syndrome scales (anxious/depressed; 
withdrawn/depressed; somatic complaints; social problems; thought 
problems (obsessive thoughts, tics, self-harm, compulsions, and 
hallucinations); attention problems (inattention, hyperactivity, 
impulsivity); rule-breaking behavior; aggressive behavior). The CBCL 
1.5–5 includes 99 items, of which only the syndrome scales anxious/
depressed, withdrawn/depressed, somatic complaints, attention 
problems and aggressive behavior were included in the present study. 
The first three syndrome scales make up the internalizing scale, while 
aggressive and rule-breaking behavior make up the externalizing 
scale. Each item is scored on a three-point scale (0 = not true to 
2 = very true/often true). A total problems score is the sum of the 118 
item scores. Syndrome scale scores are the sum of the individual item 
scores belonging to the respective scales. Raw scores were 
transformed into T-Scores and percentile scores. T-scores for 
syndrome scales below 67 are considered normal, T-scores 67 to 70 
are subclinical (93–97th percentile), and T scores above 70 are 
considered to be  in the clinical range (> 98th percentile). For 
composite scale scores, T scores 60–63 are subclinical, and scores 
above 63 are in the clinical range.
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The Teacher’s Report Form (C-TRF 1.5–5; TRF/6–18, Achenbach 
and Rescorla, 2001) was used to measure the behavioral and emotional 
problems of a child from a teacher’s point of view. The TRF 6–18 includes 
118 items and covers the same syndrome scales as the CBCL. The C-TRF 
includes 99 items, and the same 5 syndrome scales as the CBCL 1.5–5 
were included in the present study. Both the CBCL and the TRF are 
reliable and valid questionnaires (Achenbach and Rescorla, 2001). This 
also holds for the Dutch versions (Verhulst et al., 1996).

2.4 Data analysis

The data were checked for normality and homogeneity of variance. 
To test whether behavioral and emotional problems are more common 
in children with DCD than in the typical population from the 
perspective of the parents and teachers, we calculated the observed 
percentages of children with DCD in the normal, subclinical and 
clinical range for each CBCL and TRF category. Chi-square tests were 
performed to compare the percentage of children in the normal, 
subclinical and clinical range with the percentage of children expected 
in that range according to the norms for the syndrome and composite 
scales. To test the level of agreement between parent and teacher ratings 
for syndrome and composite scales, intra-class correlations (ICC) were 
calculated. Inter-rater reliability is poor when ICC values are smaller 
than 0.5, moderate when between 0.5 and 0.75, good between 0.75 and 
0.9, and excellent when greater than 0.9 (Koo and Li, 2016). To examine 
differences between subtypes, the percentages of children scoring in the 
(sub)clinical range per syndrome scale per subtype were first calculated. 
Next, to explore whether the subtypes identified by Lust et al. (2022) 
differed with regard to the nature and frequency of behavioral and 
emotional problems, we compared the percentage of children in the 
(sub)clinical domain of the CBCL and TRF for each subtype with the 
expected percentage according to the norms, tested using Chi-square 
and a Bonferroni-adjusted alpha level of ≤0.002 (4 subtypes are 
compared to the norms on 6 outcome measures = 0.05/24 = 0.002). 
Lastly, the percentages of children per subtype with 0, 1, 2 or > 2 scores 
in a (sub)clinical range of the syndrome scales on the CBCL and TRF 
were calculated. Children with >2 scores in a (sub)clinical range were 
taken together due to the small number of children with 3, 4, 5, and 6 
scores in a (sub)clinical category separately.

3 Results

3.1 Demographic characteristics of the 
DCD group

See Table 1 for the demographic characteristics. The boy: girl ratio 
was 5.6: 1.

3.2 Parent perspective of behavioral and 
emotional problems

Observed percentages for internalizing and externalizing problems, 
and for four out of eight syndrome scales: withdrawn-depressed, social, 
thought and attention problems were significantly higher than the 
expected percentages (see Table 2). Specifically, 33.3% of the children 
with DCD had internalizing problems (subclinical and clinical 

combined), 19.4% had externalizing problems, and 10.8% had both. The 
most frequently reported problem is attention problems (43.1%), 
followed by social problems (30%), withdrawn-depressed (23.7%), and 
thought problems (17.6%).

3.3 Behavioral and emotional problems 
according to parents across subtypes

Attention problems were reported significantly more often by 
parents across all subtypes than would be  expected according to 
CBCL norms, with percentages ranging from 35.7 to 56.3%. Parents 
of children in subtype 1 (n = 23, less severe generalized motor 
problems) reported significantly more attention problems (47.8%), 
internalizing problems (43.5%), and social problems (38.1%). For 
subtype 2 (n = 19, primarily gross motor problems) significantly more 
attention problems were reported (42.1%). For subtype 3 (n = 16: 
severe generalized motor problems), significantly more attention 
problems (56.3%), internalizing problems (50%), and social problems 
(50%) were reported. For subtype 4 (n = 14, primarily fine motor 
problems), significantly more attention problems (35.7%), 
internalizing problems (28.6%), externalizing problems (28.6%), and 
social problems (30.8%) were reported. Overall, as a function of 
subtype (1, 2, 3 and 4), the percentages of children with one or more 
behavioral or emotional problem in the clinical range were 71.4, 64.7, 
85.7, 46.2%, respectively (see also Figure 1; Appendix A).

3.4 Teacher perspective of behavioral and 
emotional problems

Comparable to parents, the percentages of children with DCD in 
the normal, subclinical and clinical range were significantly higher than 
normative values for internalizing problems and externalizing problems 
(Table 2). Significantly larger percentages of children with DCD were 
evident for 5 out of 8 syndrome scales: anxious-depressed, withdrawn-
depressed, social problems, thought problems, and attention problems. 
The most frequently reported problem by teachers was internalizing 
problems (30.2%), followed by social problems (28.9%), externalizing 
problems (23.9%), thought problems (17.7%), and attention 
problems (15.2).

3.5 Behavioral and emotional problems 
identified by teachers across DCD subtypes

Internalizing problems were reported significantly more often by 
teachers across all subtypes than would be  expected according to 
CBCL norms, with percentages ranging from 28.6 to 35.7%. Teachers 
of children in subtype 1 (n = 23, less severe generalized motor 
problems) reported significantly more internalizing problems (30.4%), 
social problems (30%), and thought problems (28.6%). For subtype 2 
(n = 19, primarily gross motor problems), significantly more 
internalizing problems were reported, only (33.3%). For subtype 3 
(n = 16: severe generalized motor problems), more attention problems 
(31.3%), internalizing problems (37.5%), externalizing problems 
(37.5), and social problems (53.8%) were reported. For subtype 4 
(n = 14, primarily fine motor problems), more attention problems 
(21.4%), internalizing problems (28.6%), externalizing problems 
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(42.9%), and social problems (38.5%) were reported. Figure 2 shows, 
as a function of subtype, the percentages of children reported by 
teachers as having zero, one, two or more than two scores in a (sub)-
clinical domain of the TRF. By DCD subtype, the percentage of 
behavioral or emotional problems in the clinical range as rated by 
teachers were 70, 40, 69.2, 69.2%, respectively (see also Figure 2).

3.6 Comparison of parent and teacher 
perspective

As shown in Table 3, intraclass correlations between parent 
and teacher ratings are significant, but poor. According to 
Figures 3, 4, parents more often reported attention problems in 
the (sub)-clinical range. Both parents and teachers reported 

internalizing and social problems in the clinical range for 
subtypes 1, 3, and 4.

4 Discussion

The first aim of our study was to assess the nature and frequency of 
behavioral and emotional problems and their co-occurrence in a sample of 
118 children clinically diagnosed with DCD. Our findings underline that 
children with DCD experience a higher rate of internalizing and 
externalizing problems, social, attention and thought problems. The second 
aim of this study was to assess whether the nature and frequency of 
behavioral and emotional problems is different for DCD subtypes (Lust 
et al., 2022). The results revealed that children with primarily gross motor 
problems were the least affected by these associated problems, both in nature 

TABLE 1 Demographic characteristics of the DCD sample.

Range

Age, mean (sd) 8.3 (2.3) 5.1–15.6

Sex, n (%)

Boys 79 (84.9%)

Girls 14 (15.1%)

Gestation n (%)a

< 37 weeks 5 (6.8%)

≥ 37 weeks 69 (93.2%)

Birth weight n (%)b

≤2,500 g 13 (15.3%)

>2,500 g 72 (84.7%)

Maternal education level n (%)c

Low 4 (5.4%)

Middle 39 (52.7%)

High 31 (41.9%)

Body Mass Index (BMI) n (%)d

< 21 (healthy weight) 69 (89.6%)

≥ 21 (overweight) 8 (10.4%)

Co-occurring diagnoses n (%)

ADHD 9 (9.7%)

ASD 3 (3.2%)

Motor performance

MABC2e-Total (percentile) 4.1 (4.6)f 0.1–16.0

MABC2-Manual Dexteritye (percentile) 10.4 (14.1)f 0.1–75.0

MABC2-Aiming and Catchinge (percentile) 19.1 (20.9)f 0.1–84.0

MABC2-Balancee (percentile) 9.7 (13.2)f 0.1–75.0

IQ

PIQg, mean (sd) 89.8 (12.9) 66–126

VIQh, mean (sd) 104.9 (13.2) 80–140

TIQi, mean (sd) 97.2 (12.1) 74–133
amissing data 20.4%.
bmissing data 8.6%.
cmissing data 20.4%.
dmissing data 17.2%.
eMABC2, Movement Assesment Battery for Children-2nd Edition.
fMean (SD) percentile score.
gPIQ, WISCR-III-NL Performal Intelligence Quotient.
hVIQ, WISC-III-NL Verbal Intelligence Quotient.
iTIQ, WISC-III-NL Total Intelligence Quotient.
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TABLE 2 Comparison of the expected and the observed division of children with DCD in CBCL and TRF categories normal, subclinical and clinical.

CBCL (N  =  93) TRF (N  =  92)

Normal Subclinical Clinical Χ2 (df  =  2) p Normal Subclinical Clinical Χ2 (df  =  2) p

CBCL/TRF % expected* 93% 5% 2% 93% 5% 2%

Internalizing problems 66.7% (n = 62) 11.8% (n = 11) 21.5% (n = 20) 175.898 <0.001 69.8% (n = 64) 9.8% (n = 9) 20.4% 

(n = 19)

154.984 <0.001

Externalizing problems 80.6% (n = 75) 5.4% (n = 5) 14% (n = 13) 61.907 <0.001 76.1% (n = 70) 13% (n = 12) 10.9% 

(n = 10)

45.253 <0.001

Anxious 90.3% (n = 84) 5.4% (n = 5) 4.3% (n = 4) 2.047 0.359 82.6% (n = 76) 13% (n = 12) 4.3% (n = 4) 13.093 <0.001

Withdrawn 76.3% (n = 71) 12.9% (n = 12) 10.8% (n = 10) 44.416 <0.001 83.7% (n = 77) 10.9% (n = 10) 5.4% (n = 5) 10.544 <0.005

Somatic complaints 90.3% (n = 84) 6.5% (n = 6) 3.2% (n = 3) 0.747 0.688 95.7% (n = 88) 4.3% (n = 4) - 1.3363c 0.248

Social problemsa,b 70% (n = 56) 15% (n = 12) 15% (n = 12) 70.378 <0.001 71.1% (n = 54) 18.4% (n = 14) 10.5% 

(n = 8)

78.070 <0.001

Thought problemsa,b 82.5% (n = 66) 6.3% (n = 5) 11.3% (n = 9) 25.615 <0.001 82.3% (n = 65) 7.6% (n = 6) 10.1% 

(n = 8)

19.877 <0.001

Attention problems 57% (n = 53) 28% (n = 26) 15.1% (n = 14) 172.863 <0.001 84.8% (n = 78) 9.8% (n = 9) 5.4% (n = 5) 8.525 0.014

Rule breakinga,b behavior 95% (n = 76) 2.5% (n = 2) 2.5% (n = 2) 1.054 0.59 94.9% (n = 75) 5.1% (n = 4) 5.1% (n = 4) .7213 0.396

Aggressive behavior 87.1% (n = 81) 7.5% (n = 7) 5.4% (n = 5) 5.591 0.061 89.1% (n = 82) 6.5% (n = 6) 6.5% (n = 6) 2.401 0.301

aN = 80 (missing data CBCL).
bN = 79 (missing data TRF).
cdf = 1.
*Expected percentages according to norms CBCL/TRF for total, composite and syndrome scales.
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FIGURE 2

Percentage of children in each DCD subtype with 0, 1, 2, or with more than 2 behavioral and emotional problems (scores in (sub)-clinical range of TRF 
syndrome scales). All percentages above 25% are significantly higher than expected according to the norms.
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Percentage of children in each DCD subtype with 0, 1, 2, or more than 2 behavioral and emotional problems (scores in (sub)-clinical range of CBCL 
syndrome scales). All percentages above 25% are significantly higher than expected according to the norms.

and frequency, while those children with severe generalized motor problems 
were the most affected. The third aim of our study was to explore differences 
between parent (CBCL) and teacher (TRF) report of behavioral and 
emotional problems, with data suggesting a significant but weak relationship. 
This underlines the importance of including different informants in assessing 
the psychosocial well-being also of children with DCD.

4.1 Behavioral and emotional problems 
according to parent and teachers

Our results reveal both sobering and encouraging signs about 
the associated behavioral and emotional problems of children with 
DCD. On the positive side, DCD is a heterogeneous disorder also 
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with regard to behavioral and emotional problems. Apart from 
subtype 3 about one third of our sample did not experience any 
behavioral or emotional problems according to their parents or 
teachers. In another recent study, only 24% of children with DCD 
did not show any behavioral or emotional problems (Pimenta et al., 
2023), measured on the Strengths and Difficulties Questionnaire 
(SDQ; Goodman and Goodman, 2009). These findings highlight 
that some children with DCD have a degree of resilience that helps 
them cope with the consequences of their motor problems. At the 
same time, about two-thirds of the children with DCD do 
encounter behavioral and emotional problems. In about 20% of 
cases one co-occurring behavioral and emotional problem was 

reported. However, for about 40% of the children two or more 
co-occurring problems were reported.

4.1.1 Social problems
According to both parents and teachers, more children with DCD 

(25%) scored in the (sub)-clinical range of the social domain than 
would be expected according to the norms of the CBCL and TRF 
(7%). These results corroborate previous results in elementary school-
aged children with DCD (Chen et al., 2009; Crane et al., 2017; Tseng 
et al., 2007; van den Heuvel et al., 2016), but are not in line with the 
results of a group of a younger non-referred 4-year-old children 
suspected of having DCD (King-Dowling et al., 2015). It is possible 
that social problems are not yet present in 4-year-old children, but 
gradually develop as children increasingly participate in social 
contexts outside the family, such as sports and games. Supporting this 
is a narrative account of the social problems of 8–12 year old children 
with DCD in which exclusion and bullying were reported as a 
consequence of not being able to properly participate in sports and 
games (Zwicker et al., 2018). Also the current clinically referred group 
may have been facing more severe motor coordination difficulties 
than the non-referred sample of King-Dowling et al. (2015). More 
severe motor coordination difficulties have been found to be related 
to a higher incidence of co-occurring problems (e.g., Schoemaker 
et al., 2013).

4.1.2 Internalizing problems
Internalizing problems were present in about 30% of our 

sample according to both parents and teachers. An increased risk 
of internalizing symptoms in children with DCD is a common 
finding in the literature irrespective of the nature of the sample 
(population-based or clinically-referred) or respondent (parent, 
teacher or self-report; See Omer et al., 2019 for a review). The 

TABLE 3 Intra-Class Correlations between CBCL and TRF total problems 
scale, internalizing and externalizing scales and syndrome scales for the 
whole sample.

ICC (range) p

CBCL-TRF total 0.355 (0.153–0.521) <0.001

Internalizing problems 0.341 (0.147–0.509) <0.001

Externalizing problems 0.475 (0.279–0.604) <0.001

Anxious 0.308 (0.115–0.480) 0.001

Withdrawn 0.362 (0.171–0.527) <0.001

Somatic complaints 0.178 (−0.009–0.358) 0.023

Social problems 0.438 (0.24–0.601) <0.001

Thought problems 0.250 (0.013–0.446) 0.013

Attention problems 0.299 (0.090–0.481) <0.001

Rule breaking behavior 0.301 (0.085–0.480) 0.004

Aggressive behavior 0.461 (0.283–0.608) <0.001
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percentage of 30% is in line with the results of Pimenta et al. (2023; 
32.7%), but lower than the 50 and 55% reported in the studies by 
Emck et  al. (2009) and Tseng et  al. (2007), measured with the 
CBCL and both including children with DCD screened from 
elementary schools. However, the percentage is much higher than 
the 13% internalizing problems obtained in population-based 
studies of children in the Netherlands (Van den Heuvel et al., 2016; 
Van der Ende et  al., 2016). Only a few studies addressed the 
question about which syndrome scales belonging to the 
internalizing subscales of the CBCL and TRF (i.e., anxious/
depressed symptoms, withdraw/depressed symptoms and somatic 
complaints) differed between children with DCD and TD children. 
These studies reported mixed results in the primary school age 
range. Specifically, two studies investigating parent-reported 
behavioral and emotional symptoms found significantly more 
signs of both withdrawn/depressed and anxious/depressed 
behavior in children with DCD compared to TD children (Emck 
et al., 2009; Tseng et al., 2007), whereas one study only reported 
significantly more signs of withdrawn/depressed symptoms (Chen 
et  al., 2009), even though the samples (DCD children selected 
from elementary schools) and measures used (CBCL) were the 
same. The only study investigating teacher reports found 
significantly more signs of both withdrawn/depressed and 
anxious/depressed symptoms (Van den Heuvel et al., 2016). In our 
study parents mainly reported symptoms of withdrawn/depressed 
behavior, whereas teachers reported symptoms of both anxious/
depressed together with withdrawn/depressed symptoms. Finally, 
somatic complaints were not overrepresented in our DCD sample 
according to both parents and teachers, which is in line with 
previous studies (Chen et al., 2009; Emck et al., 2009; Tseng et al., 
2007; Van den Heuvel et al., 2016).

4.1.3 Externalizing problems
Externalizing problems were significantly more often reported 

than expected according to the CBCL and TRF norms (19.4% as 
reported by parents; 23.9% by teachers), and slightly higher than the 
15% found in a population-based sample of children in the 
Netherlands (Van der Ende et  al., 2016). Moreover, externalizing 
problems were less common than internalizing problems in our study, 
which is in line with earlier studies (Emck et al., 2009; Tseng et al., 
2007). In our sample, aggressive behavior contributed most to the 
reported externalizing problems, while rule-breaking behavior was 
not overrepresented, in line with previous research (Dewey et al., 
2002; King-Dowling et al., 2015). Aggressive behavior in DCD may 
be  a consequence of the frustration that children feel when they 
struggle to perform motor skills, and the negative reaction of peers; 
however, this remains to be examined.

4.1.4 Attention problems
Similar to other studies, attention problems were the most 

frequently reported co-occurring behavioral problem by parents in 
our sample. The attention problem scale covers signs of inattention, 
hyperactivity and impulsivity (Achenbach and Rescorla, 2001), and 
scores in the clinical range are a predictor of ADHD (Raiker et al., 
2017). Generally, a prevalence rate of 50% is reported for ADHD in 
children with DCD in literature (Green et al., 2006; Kaiser et al., 2015). 
Parent reports in our study approached this figure (43.1%; see also 
Pimenta et al., 2023), while teacher reports were substantially lower at 
15%. Among children with ADHD, parents commonly report more 
attention problems than teachers (Narad et al., 2015; Kennerley et al., 
2016). The school environment offers more structure than the home 
environment, which elicits less hyperactive or impulsive behavior. It 
would be  interesting to investigate if a more structured home 
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environment prevents or attenuates the occurrence of attention 
problems in DCD. Interestingly, a new finding from our study is that 
attention problems often co-occurred with social problems. Children 
with ADHD are known to have social problems. About 50% have 
problems with peer relationships, which may be a consequence of 
their impulsive behavior and inability to cooperate with other children 
(Wehmeier et al., 2010). Based on the combined presence of DCD and 
attention problems it may be interesting to investigate if attention 
problems exacerbate the social problems.

4.1.5 Thought problems
A problem area less addressed in the DCD literature is the 

occurrence of thought problems, which includes obsessive thoughts, 
tics, self-harm, compulsions, and hallucinations (Achenbach and 
Rescorla, 2001). In the present study, both parents and teachers reported 
a significantly higher percentage of thought problems relative to 
normative data (17.6 and 17.7% respectively, compared with 7% 
according to norms). Thought problems are a significant predictor of 
Autism Spectrum Disorder (ASD), particularly when they are combined 
with high scores on the withdrawn-depressed and social problems 
subscales (Biederman et  al., 2010; Ooi et  al., 2011). According to 
Hoffmann et  al. (2016), high scores on thought problems, social 
problems, withdrawn/depressed behavior and attention problems can 
differentiate children with high functioning autism from those without. 
In the present study, 10 out of 13 children with thought problems also 
scored in the clinical range on the attention subscale, and 8 out of these 
also scored in the (sub)-clinical range on withdrawn/depressed behavior 
and/or social problems. Therefore, it is fair to conclude that about 15% 
of the children in our sample presented with autistic symptoms. The 
co-occurrence between DCD and ASD is well documented, with rates 
of co-occurrence between 25 and 90% reported in samples of children 
with ASD (Kopp et  al., 2010; Bhat, 2020; Miller et  al., 2021). 
Consequently, clinicians should take steps to assess for possible 
co-occurring ASD when assessing children with DCD.

4.2 Behavioral and emotional problems 
across subtypes

To our knowledge, this is the first study to investigate the types of 
behavioral and emotional problems present in different (clinically-
derived) DCD subtypes, based specifically on motor and cognitive 
functioning and visuo-motor integration (Lust et al., 2022). Attention 
problems at home were a feature of all subtypes, as revealed by a 
significantly higher percentage of attention problems reported by parents 
(35.7–56.3%) compared with CBCL norms (7%). In the school context, 
only parents of children with the most severe generalized problems 
(subtype 3) reported more attention problems. Internalizing and social 
problems were significantly more often present in the subtypes with 
generalized motor problems (subtypes 1 and 3) and the subtype with 
primarily fine-motor problems (subtype 4) according to both parents 
and teachers compared with norms. The co-occurrence of internalizing 
and social problems is in line with one of the assumptions of the 
environmental stress hypothesis (ESH, Cairney et al., 2013) which states 
that social problems may mediate the presence of internalizing problems 
(Gasser-Haas et al., 2020; Mancini et al., 2019; Wagner et al., 2016).

Parents of the children within the two subtypes with generalized 
motor problems (subtypes 1 and 3) reported the highest percentage 

(respectively 71.4 and 85.7%) of children with one or more behavioral 
and emotional problem, in particular internalizing, social and 
attention problems. The more severe the motor problems (subtype 3), 
the higher the percentage of children with behavioral and emotional 
problems. In addition to internalizing, social and attention problems, 
children within subtype 3 also had a higher percentage of externalizing 
problems, particularly in the school context. As children with severe 
generalized motor problems (subtype 3) fail in both gross-and fine-
motor tasks, they are likely exposed to all of the stressors included in 
the ESH, such as low perceived competence, and lack of social support, 
with both internalizing and externalizing problems as a result.

Remarkably, the subtype with primarily gross-motor problems stood 
out, as internalizing problems were their only problem according to 
teachers, and attention problems their only problem according to 
parents. As far as we  know, only one previous study focused on 
behavioral and emotional problems in children with gross-motor 
problems (Emck et al., 2009), in which high percentages of emotional 
and behavioral problems were reported. However, Emck et al. (2009) 
only assessed gross-motor performance of the children, so fine-motor 
problems cannot be ruled out. This hampers comparison between the 
results of Emck et al. (2009) and our study. Still, the question remains as 
to why internalizing problems were only reported in the school context 
in our subtype with primarily gross-motor problems. A possible 
explanation might be that many activities of daily living at home involve 
fine-motor tasks. Failure at these tasks may regularly result in negative 
feedback from parents. By comparison, if only gross-motor problems are 
present, children may experience less negative feedback while negotiating 
day-to-day activities in the home. Consequently, these children may 
be less exposed to the stressors known to increase emotional problems 
according to the ESH, such as lack of support from parents. In the school 
context however, they cannot avoid gross-motor activities, especially 
during physical education and school breaks; hence, they may be more 
exposed to stressors such as reduced support from teachers and peers 
which can evoke internalizing problems (withdrawn/depressed 
behavior). These possible (causal) explanations warrant further study, in 
order to confirm the generalizability of our results to other populations 
of children with mainly gross-motor problems.

Apart from this explanation, one might also argue that less 
behavioral and emotional problems in the subtype with gross motor 
problems may be  related to the higher performal IQ scores in this 
subtype. Children in subtypes 1, 3, and 4 have lower performal IQ scores 
than those in subtype 2. However, these lower performal IQ scores are 
likely to be due to the fine motor problems present in subtypes 1, 3, and 
4, but not in subtype 2. Several performal IQ subtests require fine motor 
skills, and lower levels of fine motor skills affect performal IQ test results. 
As mean total IQ scores are in the normal range for all 4 subtypes, it is 
unlikely that lower IQ is related to the increased prevalence of behavioral 
and emotional problems in subtypes 1, 3, and 4.

Subtype 4 concerns children with primarily fine-motor problems, 
poor balance, and visuo-motor integration problems. According to 
parents, about 50% of the children within this subtype do not have any 
behavioral or emotional problems. However, the children within 
subtype 4 who do have problems are likely to have a cluster of more than 
2 problems (38%), in particular internalizing and externalizing, social 
and attention problems. In the school context, the same picture is 
revealed, but the percentage of children with more than 2 problems is 
smaller (22%). It is unclear why children within this cluster either have 
no problems, or several. As the number of children in this subtype was 
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rather small (n = 14), future studies should investigate whether this 
mixed pattern of co-occurring problems is a recurring one.

Our results highlight the heterogeneity of DCD in the 
behavioral and emotional domain, as children differ in both the 
nature and frequency of the problems they face within the different 
subtypes. In addition, their problems can be context-specific, as 
some problems are visible in the home context, but not in the 
school context, and vice versa. The clinical implications of our 
study are quite clear: assessment of children with DCD needs to 
be  stretched beyond the motor domain considering the risk of 
behavioral and emotional problems, particularly in children with 
generalized motor problems. Early identification of co-occurring 
behavioral and emotional problems can lead to interventions that 
prevent these problems becoming lifelong conditions. According 
to the ESH, several factors mediate the occurrence of mental 
health issues (in particular internalizing problems), such as lack of 
self-esteem, lack of social support, and lack of communication 
skills (Omer et al., 2019). On the other hand, the presence of high 
self-esteem, good social communication skills, high IQ and the 
absence of bullying have been identified as protective factors that 
make children more resilient to the challenges posed by their 
motor problems (Lingam et al., 2012). The present study was not 
designed to shed light on possible protective factors. However, the 
finding that one third of our group of clinically-referred children 
did not encounter emotional and behavioral problems stresses the 
need to investigate in-depth those factors that build resilience.

4.3 Comparison of parent and teacher 
perspective

Correlations between parent and teacher reports on the different 
domains were significant, but low-moderate, ranging from 0.17 for 
somatic complaints to 0.48 for externalizing behavior. The low 
agreement between parents and teachers on the CBCL and TRF is well 
documented, as a meta-analysis of 269 data samples revealed an average 
correlation of 0.28 between parents and teachers, whereas the 
correlation between pairs of parents was much higher (0.60; Achenbach 
et al., 1987). These results again stress that the behavior of a child is 
context specific. Children demonstrate different behaviors in the home 
and school environment by virtue of the types of environmental and 
task structures imposed, resulting in low correlations between both 
contexts (De Los, 2013). These results stress the need to collect reports 
from informants in multiple contexts to get a comprehensive picture of 
a child’s emotional and behavioral problems.

4.4 Limitations and strengths

A first strength of our study is the inclusion of a relatively large 
group of clinically referred children with DCD including the 
comprehensive assessment these children underwent (as described 
in Lust et  al., 2022), and having both parents and teachers as 
informants. Secondly, no other studies compared emotional and 
behavioral problems across subtypes of DCD, with subtyping based 
upon their motor and cognitive functioning. A limitation of this 
study was that the sample used in this study is the same sample as 

the one used to define the subtypes (Lust et al., 2022). This may 
limit the generalizability of the results findings. Replication of the 
study in a different sample is recommended. A second limitation 
was that the viewpoint of the children themselves was not taken 
into account. However, according to a meta-analysis, children tend 
to report more problems than parents and teachers (Huang, 2017). 
This may imply that the current data may even underestimate the 
amount of actual problems experienced by the children themselves. 
Therefore, in future studies we recommend to include the child 
perspective as well. A last limitation of this study was the lack of a 
control group of TD children. Data of the children were compared 
to reference norms (Achenbach and Rescorla, 2001). Where 
possible, the results from recent population-based studies were 
added (Van der Ende et al., 2016) to compare our findings with 
more recent data about mental health problems. Moreover, 
according to a recent review, the worldwide prevalence of mental 
disorders in children did not change in the past 30 years in different 
cultures (Polanczyk et al., 2015). However, the inclusion of an age 
and sex matched control group should be  considered in 
future studies.

5 Conclusion

DCD is not an isolated condition, as two third of the children 
with DCD in our study showed symptoms of behavioral and 
emotional problems. Notably, behavioral and emotional problems 
occurred more frequently in subtypes with generalized motor 
problems. If children have below average performance on all subtests 
of a motor test and on visual perception of the VMI, in addition to 
borderline performance IQ, clinicians need to be  extra aware of 
possible behavioral and emotional problems. Furthermore, the 
occurrence of behavioral and emotional problems is context-specific, 
with attention problems reported most frequently by parents, and 
internalizing problems most frequently by teachers. The results of our 
study stress the need to assess possible behavioral and emotional 
problems in DCD in order to guide clinicians to tailor their 
interventions to the needs of a child.

Data availability statement

The datasets presented in this article are not readily available to 
protect the confidentiality of participants. Requests to access the 
datasets should be directed to jessica.lust@ru.nl.

Ethics statement

The studies involving humans were approved by local Ethics 
Committee of the Faculty of Social Science at Radboud University 
(reference: ECSW-2020-133) and the local ethics committee of the 
rehabilitation center (reference: 2018/06/20a/MVo/eb). The studies 
were conducted in accordance with the local legislation and 
institutional requirements. Written informed consent for 
participation in this study was provided by the participants’ legal 
guardians/next of kin. Written informed consent was obtained from 

https://doi.org/10.3389/fpsyg.2024.1418295
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
mailto:jessica.lust@ru.nl


Schoemaker et al. 10.3389/fpsyg.2024.1418295

Frontiers in Psychology 12 frontiersin.org

the minor(s)’ legal guardian/next of kin for the publication of any 
potentially identifiable images or data included in this article.

Author contributions

MS: Conceptualization, Data curation, Formal analysis, 
Investigation, Methodology, Visualization, Writing – original draft. 
JL: Conceptualization, Data curation, Formal analysis, Investigation, 
Methodology, Project administration, Writing – original draft. BS: 
Conceptualization, Project administration, Writing – original draft, 
Writing – review & editing. SH: Writing – review & editing. JD: 
Resources, Writing – review & editing. PW: Writing – review & 
editing. MP: Resources, Writing – review & editing.

Funding

The author(s) declare that no financial support was received for 
the research, authorship, and/or publication of this article.

Acknowledgments

We would like to thank all parents for their consent to use the 
ZOOM-IN data of their child for our study.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

The author(s) declared that they were an editorial board member 
of Frontiers, at the time of submission. This had no impact on the peer 
review process and the final decision.

Publisher’s note

All claims expressed in this article are solely those of the 
authors and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 
claim that may be made by its manufacturer, is not guaranteed or 
endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/fpsyg.2024.1418295/
full#supplementary-material

References
Achenbach, T. M., McConaughy, S. H., and Howell, C. T. (1987). Child/adolescent 

behavioral and emotional problems: implications of cross-informant correlations 
for situational specificity. Psychol. Bull. 101, 213–232. doi: 10.1037/0033-2909. 
101.2.213

Achenbach, T. M., and Rescorla, L. A. (2001). Manual for the ASEBA School-age 
Forms & Profiles. Burlington, VT: University of Vermont, Research Center for Children, 
Youth, & Families.

American Psychiatric Association (2013). Diagnostic and statistical manual of mental 
disorders. 5th Edn. Arlington, VA: American Psychiatric Publishing.

Beery, K. E., Buktenica, N. A., and Beery, N. A. (2010). The Beery-Buktenica 
developmental test of visual-motor Intergration: Administration, scoring, and teaching 
manual. 6th Edn. Minneapolis, MN: Pearson.

Bhat, A. N. (2020). Is motor impairment in autism Spectrum disorder distinct from 
developmental coordination disorder? A report from the SPARK study. Phys. Ther. 100, 
633–644. doi: 10.1093/ptj/pzz190

Biederman, J., Petty, C. R., Fried, R., Wozniak, J., Micco, J. A., Henin, A., et al. (2010). 
Child behavior checklist clinical scales discriminate referred youth with autism 
spectrum disorder: a preliminary study. J. Dev. Behav. Pediatr. 31, 485–490. doi: 10.1097/
DBP.0b013e3181e56ddd

Blank, R., Barnett, A. L., Cairney, J., Green, D., Kirby, A., Polatajko, H., et al. 
(2019). International clinical practice recommendations on the definition, diagnosis, 
assessment, intervention, and psychosocial aspects of developmental coordination 
disorder. Dev. Med. Child Neurol. 61, 242–285. doi: 10.1111/dmcn.14132

Caçola, P. (2016). Physical and mental health of children with developmental 
coordination disorder. Front. Public Health 4:224. doi: 10.3389/fpubh.2016.00224

Cairney, J., Rigoli, D., and Piek, J. (2013). Developmental coordination disorder and 
internalizing problems in children: the environmental stress hypothesis elaborated. Dev. 
Rev. 33, 224–238. doi: 10.1016/j.dr.2013.07.002

Chen, Y.-W., Tseng, M.-H., Hu, F.-C., and Cermak, S. A. (2009). Psychosocial 
adjustment and attention in children with developmental coordination disorder 
using different motor tests. Res. Dev. Disabil. 30, 1367–1377. doi: 10.1016/j.
ridd.2009.06.004

Crane, L., Sumner, E., and Hill, E. L. (2017). Emotional and behavioural problems in 
children with developmental coordination disorder: exploring parent and teacher 
reports. Res. Dev. Disabil. 70, 67–74. doi: 10.1016/j.ridd.2017.08.001

Davis, N. M., Ford, G. W., Anderson, P. J., and Doyle, L. W. (2007). Developmental 
coordination disorder at 8 years of age in a regional cohort of extremely-low-birthweight 

or very preterm infants. Dev. Med. Child Neurol. 49, 325–330. doi: 
10.1111/j.1469-8749.2007.00325.x

De Los, R. A. (2013). Strategic objectives for improving understanding of informant 
discrepancies in developmental psychopathology research. Dev. Psychopathol. 25, 
669–682. doi: 10.1017/S0954579413000096

de Medeiros, P., Cardoso, F. L., Zequinão, M. A., and Tamplain, P. (2022). Externalizing 
problems mediate the relationship between motor proficiency and internalizing 
problems in children: an extension of the environmental stress hypothesis. Hum. Mov. 
Sci. 81:102916. doi: 10.1016/J.HUMOV.2021.102916

Dewey, D., Kaplan, B. J., Crawford, S. G., and Wilson, B. N. (2002). Developmental 
coordination disorder: associated problems in attention, learning, and psychosocial 
adjustment. Hum. Mov. Sci. 21, 905–918. doi: 10.1016/s0167-9457(02)00163-x

Draghi, T. T. G., Cavalcante Neto, J. L., Rohr, L. A., Jelsma, L. D., and Tudella, E. 
(2019). Symptoms of anxiety and depression in children with developmental 
coordination disorder: a systematic review. J. Pediatrics (Rio J) 96, 8–19. doi: 10.1016/j.
jped.2019.03.002

Emck, C., Bosscher, R., Beek, P., and Doreleijers, T. (2009). Gross motor performance 
and self-perceived motor competence in children with emotional, behavioural, and 
pervasive developmental disorders: a review. Dev. Med. Child Neurol. 51, 501–517. doi: 
10.1111/j.1469-8749.2009.03337.x

Gasser-Haas, O., Sticca, F., and Wustmann Seiler, C. (2020). Poor motor performance-
do peers matter? Examining the role of peer problems in the context of the 
environmental stress hypothesis. Front. Psychol. 11:498. doi: 10.3389/fpsyg.2020.00498

Goodman, A., and Goodman, R. (2009). Strengths and difficulties questionnaire as a 
dimensional measure of child mental health. J. Am. Acad. Child Adolesc. Psychiatry 48, 
400–403. doi: 10.1097/CHI.0b013e3181985068

Green, D., Baird, G., and Sugden, D. (2006). A pilot study of psychopathology in 
developmental coordination disorder. Child Care Health Dev. 32, 741–750. doi: 
10.1111/j.1365-2214.2006.00684.x

Gresham, F. M., Lane, K. L., Macmillan, D. L., and Bocian, K. M. (1999). Social and 
academic profiles of externalizing and internalizing groups: risk factors for emotional 
and behavioral disorders. Behav. Disord. 24, 231–245. doi: 10.1177/019874299902400303

Hoffmann, W., Weber, L., König, U., Becker, K., and Kamp-Becker, I. (2016). The role 
of the CBCL in the assessment of autism spectrum disorders: An evaluation of symptom 
profiles and screening characteristics. Research in Autism Spectrum Disorders, 27, 44–53. 

Huang, C. (2017). Cross-informant agreement on the child behavior checklist for 
youths: a Meta-analysis. Psychol. Rep. 120, 1096–1116. doi: 10.1177/0033294117717733

https://doi.org/10.3389/fpsyg.2024.1418295
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpsyg.2024.1418295/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2024.1418295/full#supplementary-material
https://doi.org/10.1037/0033-2909.101.2.213
https://doi.org/10.1037/0033-2909.101.2.213
https://doi.org/10.1093/ptj/pzz190
https://doi.org/10.1097/DBP.0b013e3181e56ddd
https://doi.org/10.1097/DBP.0b013e3181e56ddd
https://doi.org/10.1111/dmcn.14132
https://doi.org/10.3389/fpubh.2016.00224
https://doi.org/10.1016/j.dr.2013.07.002
https://doi.org/10.1016/j.ridd.2009.06.004
https://doi.org/10.1016/j.ridd.2009.06.004
https://doi.org/10.1016/j.ridd.2017.08.001
https://doi.org/10.1111/j.1469-8749.2007.00325.x
https://doi.org/10.1017/S0954579413000096
https://doi.org/10.1016/J.HUMOV.2021.102916
https://doi.org/10.1016/s0167-9457(02)00163-x
https://doi.org/10.1016/j.jped.2019.03.002
https://doi.org/10.1016/j.jped.2019.03.002
https://doi.org/10.1111/j.1469-8749.2009.03337.x
https://doi.org/10.3389/fpsyg.2020.00498
https://doi.org/10.1097/CHI.0b013e3181985068
https://doi.org/10.1111/j.1365-2214.2006.00684.x
https://doi.org/10.1177/019874299902400303
https://doi.org/10.1177/0033294117717733


Schoemaker et al. 10.3389/fpsyg.2024.1418295

Frontiers in Psychology 13 frontiersin.org

Kaiser, M.-L., Schoemaker, M. M., Albaret, J.-M., and Geuze, R. H. (2015). What is 
the evidence of impaired motor skills and motor control among children with attention 
deficit hyperactivity disorder (ADHD)? Systematic review of the literature. Res. Dev. 
Disabil. 36, 338–357. doi: 10.1016/j.ridd.2014.09.023

Kanioglou, A., Tsorbatzoudis, H., and Barkoukis, V. (2005). Socialization and 
behavioural problems of elementary school pupils with developmental coordination 
disorder. Percept. Mot. Skills 101, 163–173. doi: 10.2466/pms.101.1.163-173

Kennerley, S., Jaquiery, B., Hatch, B., Healey, M., Wheeler, B. J., and Healey, D. (2016). 
Informant discrepancies in the assessment of attention-deficit/hyperactivity disorder. J. 
Psychoeduc. Assess. 36, 136–147. doi: 10.1177/0734282916670797

King-Dowling, S., Missiuna, C., Rodriguez, M. C., Greenway, M., and Cairney, J. 
(2015). Co-occurring motor, language and emotional–behavioral problems in children 
3–6 years of age. Hum. Mov. Sci. 39, 101–108. doi: 10.1016/j.humov.2014.10. 
010

Koo, T. K., and Li, M. Y. (2016). A guideline of selecting and reporting Intraclass 
correlation coefficients for reliability research. J. Chiropr. Med. 15, 155–163. doi: 
10.1016/j.jcm.2016.02.012

Kopp, S., Beckung, E., and Gillberg, C. (2010). Developmental coordination disorder 
and other motor control problems in girls with autism spectrum disorder and/or 
attention-deficit/hyperactivity disorder. Res. Dev. Disabil. 31, 350–361. doi: 10.1016/j.
ridd.2009.09.017

Lingam, R., Jongmans, M. J., Ellis, M., Hunt, L. P., Golding, J., and Emond, A. (2012). 
Mental health difficulties in children with developmental coordination disorder. 
Pediatrics 129, e882–e891. doi: 10.1542/peds.2011-1556

Lust, J. M., Steenbergen, B., Diepstraten, J. E. M., Wilson, P. H., Schoemaker, M. M., 
and Poelma, M. J. (2022). Developmental coordination disorder (DCD) and its sub-
types: evidence from a large database study. Dev. Med. Child Neurol. 64, 1366–1374. doi: 
10.1111/dmcn.15260

Macnab, J. J., Miller, L. T., and Polatajko, H. J. (2001). The search for subtypes of DCD: is 
cluster analysis the answer? Hum. Mov. Sci. 20, 49–72. doi: 10.1016/s0167-9457(01) 
00028-8

Mancini, V. O., Rigoli, D., Cairney, J., Roberts, L. D., and Piek, J. P. (2016). The 
elaborated environmental stress hypothesis as a framework for understanding the 
association between motor skills and internalizing problems: a mini-review. Front. 
Psychol. 7:239. doi: 10.3389/fpsyg.2016.00239

Mancini, V., Rigoli, D., Roberts, L., and Piek, J. (2019). Motor skills and internalizing 
problems throughout development: an integrative research review and update of the 
environmental stress hypothesis research. Res. Dev. Disabil. 84, 96–111. doi: 10.1016/j.
ridd.2018.07.003

Miller, H. L., Sherrod, G. M., Mauk, J. E., Fears, N. E., Hynan, L. S., and Tamplain, P. M. 
(2021). Shared features or co-occurrence? Evaluating symptoms of developmental 
coordination disorder in children and adolescents with autism Spectrum disorder. J. 
Autism Dev. Disord. 51, 3443–3455. doi: 10.1007/s10803-020-04766-z

Missiuna, C., and Campbell, W. N. (2014). Psychological aspects of developmental 
coordination disorder: can we establish causality? Curr. Dev. Disord. Rep. 1, 125–131. 
doi: 10.1007/s40474-014-0012-8

Narad, M. E., Garner, A. A., Peugh, J. L., Tamm, L., Antonini, T. N., Kingery, K. M., 
et al. (2015). Parent–teacher agreement on ADHD symptoms across development. 
Psychol. Assess. 27, 239–248. doi: 10.1037/a0037864

Omer, S., Jijon, A. M., and Leonard, H. C. (2019). Research review: Internalising 
symptoms in developmental coordination disorder: a systematic review and meta-
analysis. J. Child Psychol. Psychiatry 60, 606–621. doi: 10.1111/jcpp.13001

Ooi, Y. P., Rescorla, L., Ang, R. P., and Woo, B. (2011). Identification of autism 
Spectrum disorders using the child behavior checklist in Singapore. J. Autism Dev. 
Disord. 41, 1147–1156. doi: 10.1007/s10803-010-1015-x

Piek, J. P., Barrett, N. C., Allen, L. S., Jones, A., and Louise, M. (2005). The relationship 
between bullying and self-worth in children with movement coordination problems. Br. 
J. Educ. Psychol. 75, 453–463. doi: 10.1348/000709904X24573

Piek, J. P., Barrett, N. C., Smith, L. M., Rigoli, D., and Gasson, N. (2010). Do motor 
skills in infancy and early childhood predict anxious and depressive symptomatology at 
school age? Hum. Mov. Sci. 29, 777–786. doi: 10.1016/j.humov.2010.03.006

Pimenta, R. A., Fuchs, C., Feras, N., Mariano, M., and Tamlain, P. (2023). Distinct 
mental health profiles in children with developmental coordination disorder: a latent 
class analysis and associations. Res. Dev. Disabil. 132:104377. doi: 10.1016/j.
ridd.2022.104377

Polanczyk, G. V., Salum, G. A., Sugaya, L. S., Caye, A., and Rohde, L. A. (2015). Annual 
research review: a meta-analysis of the worldwide prevalence of mental disorders in 
children and adolescents. J. Child Psychol. Psychiatry 56, 345–365. doi: 10.1111/
jcpp.12381

Poulsen, A. A., Ziviani, J. M., Johnson, H., and Cuskelly, M. (2008). Loneliness and 
life satisfaction of boys with developmental coordination disorder: the impact of leisure 
participation and perceived freedom in leisure. Hum. Mov. Sci. 27, 325–343. doi: 
10.1016/j.humov.2008.02.004

Raiker, J. S., Freeman, A. J., Perez-Algorta, G., Frazier, T. W., Findling, R. L., and 
Youngstrom, E. A. (2017). Accuracy of Achenbach scales in the screening of attention-
deficit/hyperactivity disorder in a community mental health clinic. J. Am. Acad. Child 
Adolesc. Psychiatry 56, 401–409. doi: 10.1016/j.jaac.2017.02.007

Schoemaker, M. M., Lingam, R., Jongmans, M. J., van Heuvelen, M. J., and Emond, A. 
(2013). Is severity of motor coordination difficulties related to co-morbidity in children 
at risk for developmental coordination disorder? Res. Dev. Disabil. 34, 3084–3091. doi: 
10.1016/j.ridd.2013.06.028

Smits-Engelsman, B. C. M. (2010). Handleiding Movement ABC-2-NL. Amsterdam: 
Pearson.

Tseng, M.-H., Howe, T.-H., Chuang, I.-C., and Hsieh, C.-L. (2007). Cooccurrence of 
problems in activity level, attention, psychosocial adjustment, reading and writing in 
children with developmental coordination disorder. Int. J. Rehabil. Res. 30, 327–332. doi: 
10.1097/MRR.0b013e3282f144c7

Vaivre-Douret, L., Lalanne, C., Ingster-Moati, I., Boddaert, N., Cabrol, D., 
Dufier, J. L., et al. (2011). Subtypes of developmental coordination disorder: research 
on their nature and etiology. Dev. Neuropsychol. 36, 614–643. doi: 10.1080/87565641. 
2011.560696

van den Heuvel, M., Jansen, D. E., Reijneveld, S. A., Flapper, B. C., and 
Smits-Engelsman, B. C. (2016). Identification of emotional and behavioral problems by 
teachers in children with developmental coordination disorder in the school community. 
Res. Dev. Disabil. 51-52, 40–48. doi: 10.1016/j.ridd.2016.01.008

Van der Ende, J., Verhulst, F., and Tiemeier, H. (2016). The bidirectional pathways 
between internalizing and externalizing problems and academic performance from 
6 to 18 years. Dev. Psychopathol. 28, 855–867. doi: 10.1017/S0954579416000353

Verhulst, F. C., van der Ende, J., and Koot, H. M. (1996). “Handleiding voor de 
CBCL/4–18 [manual for the CBCL/4–18]” in Erasmus University and department of 
child and adolescent psychiatry (Rotterdam, the Netherlands: Sophia Children’s 
Hospital).

Wagner, M. O., Boes, K., Jascenoka, J., Jekauc, D., and Petermann, F. (2012). Peer 
problems mediate the relationship between developmental coordination disorder and 
behavioral problems in school-aged children. Res. Dev. Disabil. 33, 2072–2079. doi: 
10.1016/j.ridd.2012.05.012

Wagner, M., Jekauc, D., Worth, A., and Woll, A. (2016). Elaboration of the 
environmental stress hypothesis-results from a population-based 6-year follow-up. 
Front. Psychol. 7:1904. doi: 10.3389/fpsyg.2016.01904

Wehmeier, P. M., Schacht, A., and Barkley, R. A. (2010). Social and emotional 
impairment in children and adolescents with ADHD and the impact on quality of life. 
J. Adolesc. Health 46, 209–217. doi: 10.1016/j.jadohealth.2009.09.009

Zwicker, J. G., Suto, M., Harris, S. R., Vlasakova, N., and Missiuna, C. (2018). 
Developmental coordination disorder is more than a motor problem: children describe 
the impact of daily struggles on their quality of life. Br. J. Occup. Ther. 81, 65–73. doi: 
10.1177/0308022617735046

https://doi.org/10.3389/fpsyg.2024.1418295
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1016/j.ridd.2014.09.023
https://doi.org/10.2466/pms.101.1.163-173
https://doi.org/10.1177/0734282916670797
https://doi.org/10.1016/j.humov.2014.10.010
https://doi.org/10.1016/j.humov.2014.10.010
https://doi.org/10.1016/j.jcm.2016.02.012
https://doi.org/10.1016/j.ridd.2009.09.017
https://doi.org/10.1016/j.ridd.2009.09.017
https://doi.org/10.1542/peds.2011-1556
https://doi.org/10.1111/dmcn.15260
https://doi.org/10.1016/s0167-9457(01)00028-8
https://doi.org/10.1016/s0167-9457(01)00028-8
https://doi.org/10.3389/fpsyg.2016.00239
https://doi.org/10.1016/j.ridd.2018.07.003
https://doi.org/10.1016/j.ridd.2018.07.003
https://doi.org/10.1007/s10803-020-04766-z
https://doi.org/10.1007/s40474-014-0012-8
https://doi.org/10.1037/a0037864
https://doi.org/10.1111/jcpp.13001
https://doi.org/10.1007/s10803-010-1015-x
https://doi.org/10.1348/000709904X24573
https://doi.org/10.1016/j.humov.2010.03.006
https://doi.org/10.1016/j.ridd.2022.104377
https://doi.org/10.1016/j.ridd.2022.104377
https://doi.org/10.1111/jcpp.12381
https://doi.org/10.1111/jcpp.12381
https://doi.org/10.1016/j.humov.2008.02.004
https://doi.org/10.1016/j.jaac.2017.02.007
https://doi.org/10.1016/j.ridd.2013.06.028
https://doi.org/10.1097/MRR.0b013e3282f144c7
https://doi.org/10.1080/87565641.2011.560696
https://doi.org/10.1080/87565641.2011.560696
https://doi.org/10.1016/j.ridd.2016.01.008
https://doi.org/10.1017/S0954579416000353
https://doi.org/10.1016/j.ridd.2012.05.012
https://doi.org/10.3389/fpsyg.2016.01904
https://doi.org/10.1016/j.jadohealth.2009.09.009
https://doi.org/10.1177/0308022617735046

	Developmental coordination disorder subtypes also vary in the pattern of behavioral and emotional problems
	Highlights
	1 Introduction
	1.1 Present study

	2 Methods
	2.1 Participants
	2.2 Procedure
	2.3 Materials
	2.4 Data analysis

	3 Results
	3.1 Demographic characteristics of the DCD group
	3.2 Parent perspective of behavioral and emotional problems
	3.3 Behavioral and emotional problems according to parents across subtypes
	3.4 Teacher perspective of behavioral and emotional problems
	3.5 Behavioral and emotional problems identified by teachers across DCD subtypes
	3.6 Comparison of parent and teacher perspective

	4 Discussion
	4.1 Behavioral and emotional problems according to parent and teachers
	4.1.1 Social problems
	4.1.2 Internalizing problems
	4.1.3 Externalizing problems
	4.1.4 Attention problems
	4.1.5 Thought problems
	4.2 Behavioral and emotional problems across subtypes
	4.3 Comparison of parent and teacher perspective
	4.4 Limitations and strengths

	5 Conclusion

	References

