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1  |  INTRODUC TION

International adoptions have decreased worldwide, but the num-
ber of children with special needs has simultaneously increased.1,2 
Developmental and growth delays are common among internationally 
adopted children when they arrive in their new country.1,3–6 Early-life 

institutional care has been shown to have lasting effects on the devel-
opment of a child's motor skills, such as balance and bilateral coordina-
tion, even years after they are adopted.7 However, many studies have 
shown that post-adoption development often improves quickly.4,6

Developmental coordination disorder (DCD) is a neurodevel-
opmental condition that is characterised by motor difficulties, 
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Abstract
Aim: Our aim was to fill a gap in the research about the prevalence of developmental 
coordination disorder (DCD) among internationally adopted children. We explored 
the prevalence of signs of DCD and the associations between those and behavioural 
problems six and 18 months after adoption.
Methods: The data came from the ongoing Finnish Adoption Study 2 and this research 
focused on the international adoptions of children under 7 years of age between 2012 
and 2016. Their motor development was tested with the Movement Assessment 
Battery for Children, Second Edition to identify DCD symptoms. Behavioural symp-
toms were measured using the Child Behavior Checklist (CBCL). Only children aged 
3 years plus were tested.
Results: The 95 children (70% boys) arrived in Finland at a mean age of 3.3 years. 
Six months later, 35% of the 49 children who were tested had clinical DCD symptoms 
and this has fallen to 13% of 67 at 18 months. Symptoms at 6 months were associated 
with higher internalising CBCL scores at 18 months.
Conclusion: DCD symptoms in internationally adopted children were double the 
rate in the general child population 18 months after adoption. Early motor problems 
6 months after adoption were associated with later behavioural symptoms.
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without other neurological conditions or structural defects, visual 
impairments or intellectual disabilities.8,9 The estimated preva-
lence of DCD in the general child population has been quantified as 
5%–6%.8–10 However, the prevalence in preterm children has been 
reported to be 6–8 times higher.10,11 DCD is as a common chronic 
disorder that has as impact on children's everyday lives due to diffi-
culties in psychomotor activities. Children with DCD have problems 
with their fine and gross motor skills and may also have difficulties 
in other cognitive domains, such as visuospatial processing, exec-
utive functioning and attention. These difficulties may also harm 
their social and academic functioning.8,9 Preschool children with 
DCD have often been shown to have language and communication 
difficulties.8,12 Co-occurring psychosocial and behavioural problems 
are also more common in children with DCD than in normally devel-
oping children.8,10,13 The aetiology of and mechanisms behind DCD 
are still unknown. However, many neuroimaging studies of children 
with DCD have shown abnormalities in numerous regions of the 
brain.8,9,14,15

A study of children aged 3–6 years found that language diffi-
culties co-occurred with motor difficulties and those children also 
had more externalising behaviours, such as increased aggression, 
than normally developing children.12 Another study of children 
aged 4 and 5 years showed that those at risk of DCD had more be-
havioural and psychological problems than their typically develop-
ing peers.13 Meanwhile a review study of children aged 4–11 years 
showed that those with DCD had more anxiety and depression 
symptoms than typically developing children.16 Another study 
showed that children aged 6–11 with DCD had deficits in their 
executive function skills.17 Motor problems and comorbidities that 
suggest DCDs also seem to continue through adolescence into 
adulthood.8,9 That is why many researchers consider that DCD is 
a part of a wider neurodevelopmental symptomology.8,9,13 Some 
studies have also reported that children with DCD also had a lower 
quality of life than children without DCD.18,19 Having a child with 
DCD in a family could also affect the quality of life of the entire 
family, including the parents working lives, the families' social lives 
and the well-being of any siblings.8,20

Although many types of developmental delays are common in 
children who have been internationally adopted, we are unaware 
of any studies that have examined the prevalence of DCD in this 
population.

The aim of this prospective study was to evaluate how many in-
ternationally adopted children had clinical symptoms of DCD and 
whether those symptoms of DCD were associated with the chil-
dren's background factors. We also evaluated the association be-
tween DCD symptoms and the children's behaviour. Our hypothesis 
was that internationally adopted children would have more motor 
developmental challenges than those seen in studies on unadopted 
children from the general population.8,9 We also hypothesised that 
signs of DCD 6 months after they arrived in their new country would 
indicate greater difficulties, but they would have decreased by the 
18-month follow-up visit. However, we anticipated that they could 
still be associated with behavioural problems at that point.

2  |  METHODS

2.1  |  Study design and sample

The data came from the Finnish Adoption Study 2, which is a prospec-
tive follow-up study of the health and well-being of internationally 
adopted children in Finland. The children in the study were interna-
tionally adopted through authorised adoption organisations and came 
to Finland between October 2012 and December 2016. The children 
included in this study were all under 7 years of age when they arrived 
in Finland. This was chosen as the cut-off age for the study because it 
is the age when Finnish children start school. The characteristics of the 
study population are presented in Table 1. The original clinical follow-
up cohort of internationally adopted children comprised 95 children 
and the parents who adopted them. Their first assessment was car-
ried out by a paediatrician (AH) approximately 6 months after they 
arrived in Finland and the second assessment was carried out 1 year 
later after that. The original aim was to carry out the first study assess-
ment 3 months after the children arrived in Finland, but this was not al-
ways possible. Only children who were at least 3 years of age could be 
tested with the Motor Assessment Battery, Second Edition (MABC-2). 
This meant that we were able to test 51/95 children (67% boys) dur-
ing the 6-month follow-up and 69/95 children (69% boys) during the 
18-month follow-up. Two children were excluded from the final data 
analysis because they were diagnosed with mental retardation and the 
final analysis comprised 49 children at 6 months and 67 at 18 months. 
Motor development data were available on 70 children (Table 1) and 
46 children took part in both the 6-month and 18-month assessments 
(Figure 1). One child left the study after the first assessment.

The parents provided the background characteristics for the 
children: their age at adoption, age at assessments, sex, country 
of adoption and type of any previous pre-adoptive placements 
(Table  1). The type and number of placements were divided into 
three categories, foster homes, orphanages or three or more place-
ments before adoption. The child's place of origin was categorised 
by continent or region.

The children were divided into two health categories. The first 
category comprised children who did not have a high risk of move-
ment difficulties, based on their background health data. The second 

Key Notes

•	 This Finnish study filled a gap in the research about 
symptoms of developmental coordination disorder 
(DCD) in internationally adopted children.

•	 We found that 35% had signs of DCD 6 months after 
their adoptions and this had fallen to 13% at 18 months, 
which was still twice the rate in the general child 
population.

•	 Earlier motor problems at the 6-month visit were associ-
ated with behavioural symptoms at 18 months.
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category comprised children who had a high risk of developmental 
movement difficulties. The reasons for this included premature 
birth, known prenatal alcohol exposure, known major developmen-
tal delay without clinical diagnosis and congenital limb deformi-
ties (Table  1). The cohort included seven children who were born 
preterm at 27–32 weeks of gestation.

The characteristics of the adoptive families are presented in 
Table  1. The questionnaires on the background characteristics of 
the child and family were sent to the families after they had regis-
tered for the study and they returned them when they arrived for 
the child's first assessment. They included a 50-item questionnaire 
about the child's health and background and the Child Behavior 

Checklist (CBCL).21 There was also a parental health and background 
questionnaire, which included questions about marital status, age, 
education and profession. It also asked how many siblings the child 
had in their adoptive family. We stated that we hoped that the par-
ents would answer the questions together.

2.2  |  Measurements

The children's motor development was evaluated by a paediatrician 
(AH) who carried out the study assessments, with the Movement 
Assessment Battery for Children, Second Edition (MABC-2) in 
Helsinki and Turku.22,23 This test identifies children with motor 
function difficulties or motor developmental delays from 3 years of 
age.23 It contains eight tasks covering three areas: manual dexter-
ity, aiming and catching and balance. The scores are based on the 
two attempts in each category. These results provide raw scores, 
which are calculated to create standard scores and further equated 
to the percentiles for each of the three domains and the total test 
scores. A total test score of more than 67, above the 15th percen-
tile, indicates a normal test result with no movement difficulties. 
Scores of 57–67, between the 5th and 15th percentiles, indicate 
borderline results that suggest that a child is at risk of movement 
difficulties. Total test scores of up to 56, below the 5th percentile, 
indicate significant clinical signs of motor dysfunction. This finding 
could be used as a diagnostic tool for DCD in children aged 5 years 
and over, according to the International Classification of Diseases 
Tenth Revision. However, the signs of DCD can be seen earlier.8,23 
The MABC-2 has been shown to have good test–retest reliabil-
ity and reasonable construct validity in children of 3–5 years of 
age.8,23,24 The paediatrician was trained to assess the test by a child 
physiotherapist at the Turku University Hospital. The MABC-2 test 
scores from both assessments were calculated and the total test 
results were determined after the second assessment.

The children's weight, height and head circumference values had 
been measured at local health centres after their arrival in Finland and 
during later check-ups. These were copied from their health records 
into the study data during their 6-month and 18-month study assess-
ments. Similarly, their pre-adoptive growth data, based on register 
data from the pre-adoption authorities, were transferred to the study 
data. Growth measurements were expressed as Z-scores, namely de-
viations from the mean of the sex-specific and age-specific growth 
charts of the World Health Organisation.25 In each category, a Z-score 
of below −2 standard deviations indicated delayed growth. Catch-up 
growth during the follow-up period was also analysed.

The Child Behavior Checklist (CBCL) questionnaire was used to 
measure the children's behavioural and emotional problems.21 The 
CBCL provides total scores for these two elements and separates 
the scores for internalising and externalising behavioural symptoms. 
Internalising behavioural symptoms can include anxiety, depression, 
somatic complaints without medical causes and withdrawal from so-
cial contacts. Externalising behavioural symptoms can include con-
flict with others, rule-breaking or aggressive behaviour. Each item is 

TA B L E  1  Characteristics of the study population (n = 70).

Children

Age at arrival in Finland, 
years

Mean (SD)
Median [min, max]

3.3 (1.4)
3.1 [0.9, 6.9]

Age at first assessment, 
years

Mean (SD)
Median [min, max]

4.3 (1.2)
4.0 [2.9, 7.4]

Age at second evaluation, 
years

Mean (SD)
Median [min, max]

4.7 (1.3)
4.4 [2.9, 8.3]

Sex

Girl n (%) 21 (30)

Boy n (%) 49 (70)

Health status

Normal ability to 
move

n (%) 53 (75.7)

Prematurity, 
structural defect or 
developmental delay

n (%) 17 (24.3)

Continent of birth

Africa n (%) 15 (21.7)

Asia n (%) 41 (59.4)

Eastern Europe n (%) 7 (10.1)

South America n (%) 6 (8.7)

Pre-adoptive placements

Foster home n (%) 3 (4.6)

Orphanage n (%) 48 (73.8)

Three or more 
placements

n (%) 14 (21.5)

Adoptive family

Mothers' highest education

Primary school n (%) 0 (0)

High or vocational 
school

n (%) 5 (14.3)

University n (%) 30 (85.7)

Mothers' age, years Mean (SD) 41.7 (5.5)

Median [Min, 
Max]

40.9 [28.7, 52.4]

Siblings, number Mean (SD) 0.53 (0.9)

Median [Min, 
Max]

0 [0, 4]
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4  |    HEIKKILÄ et al.

rated as zero for not true, one for somewhat or sometimes true or 
two for very true or often true. Higher CBCL scores indicate more 
frequent child behavioural symptoms. The current study used the 
CBCL for children aged 18 months to 5 years, which has 100 ques-
tions. Children aged 6–18 years were tested with the version with 
113 questions. Both questionnaires produced identical age-adjusted 
dimensions and total scores.21

2.3  |  Statistical analysis

The data comprised one or two MABC-2 observations from each 
participant, depending on which study assessments they took 

part in. The associations between the background, growth and 
health status characteristics and MABC-2 test results were tested 
with linear regression analysis. The background and health char-
acteristics were retrieved from the parental questionnaires and 
the growth values were extracted from children's health cards. 
We also examined the associations between health background 
characteristics and scoring below the 5th percentile, namely the 
DCD-level scoring, or borderline scores between the 5 and 15th 
percentiles. These indicated the risk for DCD. Cross tables were 
used to identify children who did not improve their performance 
or still performed at the DCD level at the second assessment. R 
version 4.1.1 (R Foundation, Vienna, Austria) was used for all the 
statistical analyses.

F I G U R E  1  Flowchart of the FinAdo 
study population. (MABC-2, Movement 
Assessment Battery for Children, Second 
Edition; CBCL, Child Behavior Checklist).
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2.4  |  Ethics

The Ethics Review Committee of the Hospital District of Southwest 
Finland approved the study (ETMK102/180/2012) and the parents 
provided written, informed consent.

3  |  RESULTS

A total of 70 children were assessed at 6 and/or 18 months after 
they arrived in Finland (Table 1). There were 49 children assessed at 
6 months and 67 children assessed a year after that. We were able to 
obtain motor development data for 46 children at both time points 
(Figure 1).

Just over a third (35%) of the 49 children tested during the first 
assessment had DCD-level motor performance and 10% had scores 
that indicated a risk of movement difficulties (Table 2). The perfor-
mance of six children did not improve during the follow-up visit at 
18 months. When it came to manual dexterity, nine children did not 
show development that reached the normal level. Only two of the 
seven children who scored abnormal levels in aiming and catching 
during the first assessment did not improve their performance by 
the second assessment. Of the other five children, three children 
did not show remarkable improvements in their balance and the rest 
reached the normal level. The children's pre-adoptive growth, their 
growth by their first assessment and their catch-up growth were not 
associated with their motor performance. A number of factors were 
not associated with their motor performance at either assessment 
point. These were their age when they arrived in Finland or their first 
evaluation, their continent of origin and the types of pre-adoptive 
placements (p = 0.32–0.99).

At the first assessment, 21 of the 67 children were under 3 years 
of age and did not participate in the MABC-2 test until the second 
assessment. One child who participated in the first assessment did 
not participate in the second one. We found that 13% of the 67 chil-
dren had signs of DCD-level motor difficulties. This prevalence was 
also the same in the children who only participated in the second 
assessment. We also found that 10% of the 67 children had risk level 
scores during the second assessment. Almost one-third of the 17 
children whose scores were at the DCD level at 6 months after their 
adoption had not shown catch-up development by the 18-month as-
sessment (Table 2).

Overall, the girls had better manual dexterity skills than the boys 
during the second assessment (β = 0.87 ± 0.36, p = 0.02), but there 
was no significant difference in the other domains or total test re-
sults between the sexes. Of the 67 children who participated in the 
second assessment, seven (10%) were preterm and their motor per-
formance was also analysed separately. Two of these preterm chil-
dren performed at the DCD level, two performed at the risk level 
and three performed at the normal level during that assessment. The 
prevalence of DCD-level performance among the children who were 
not born preterm was 12%. The preterm children had the greatest 
difficulties with manual dexterity skills.

The children whose total test scores at the first assessment 
were below the 5th percentile, at the DCD level, had higher in-
ternalising CBCL scores at the second assessment than the other 

TA B L E  2  The Movement Assessment Battery for Children, 
Second Edition test results of internationally adopted children at 
study assessments 1a and 2b.

Assessment 
1, total n = 49

Assessment 2, 
total n = 67c

n (%) n (%)

Manual dexterity

No movement difficulty 
(above the 15th percentile)

19 (38.8) 40 (59.7)

Border line, at risk of 
movement difficulty 
(between the 5th and 15th 
percentiles)

9 (18.4) 10 (14.9)

Significant clinical sign of 
motor dysfunction (below 
the 5th percentile)

21 (42.9) 17 (25.4)

Aiming and catching

No movement difficulty 
(above the 15th percentile)

42 (85.7) 60 (89.6)

Border line, at risk of 
movement difficulty 
(between the 5th and 15th 
percentiles)

4 (8.2) 4 (5.9)

Significant clinical sign of 
motor dysfunction (below 
the 5th percentile)

3 (6.1) 3 (4.5)

Balance

No movement difficulty 
(above the 15th percentile)

31 (63.3) 57 (85)

Border line, at risk of 
movement difficulty 
(between the 5th and 15th 
percentiles)

9 (18.4) 6 (9)

Significant clinical sign of 
motor dysfunction (below 
the 5th percentile)

9 (18.4) 4 (6)

Total test score

No movement difficulty 
(above the 15th percentile)

27 (55.1) 51 (76.1)

Border line, at risk of 
movement difficulty 
(between the 5th and 15th 
percentiles)

5 (10.2) 7 (10.4)

Significant clinical sign of 
motor dysfunction or DCD 
(below the 5th percentile)

17 (34.7) 9 (13.4)

a6 months after arrival in the adoptive family.
b18 months after arrival in the adoptive family.
cIncluding 21 children who were under 3 years old at the time of 
Assessment 1 and DCD signs among them did not differ from the 
others at Assessment 2.
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6  |    HEIKKILÄ et al.

adopted children (β = 0.29 ± 0.14, p = 0.04) (Table  3). The children 
who had significant difficulties in manual dexterity (<5th percen-
tile) (Table 3) had significantly higher externalising CBCL scores than 
the children at risk of movement difficulties or normal range groups 
(β = 0.23 ± 0.10, p = 0.04).

4  |  DISCUSSION

The prevalence of DCD-level motor performance was still 13% when 
we assessed the children 18 months after they were internationally 
adopted. Although there were only seven preterm children, we tested 
whether prematurity would explain such a high prevalence of DCD 
symptoms. A third of the preterm-born children had a DCD-level 
motor performance 18 months after their adoption. However, the 
prevalence of DCD-level scores was still 12% among the other chil-
dren when the preterm children were omitted from the overall sam-
ple. That 12% was double the percentage reported in the general child 
population.8–10 None of the background factors we tested was associ-
ated with abnormal performance in the MABC-2 at either assessment.

As the MABC-2 is a valid tool for evaluating motor performance 
from 3 years of age, the results may predict future motor function if 
no interventions are provided to practise or strengthen the child's 
skills.8,24,26 In our study, 13% of the children performed at the DCD 
level at their 18-month assessment and these children may be the 
ones who are at risk of having DCD through adolescence and into 
adulthood.8,9,11 Our results suggested that internationally adopted 
children who had motor difficulties more than 1 year after arrival will 
require more intensive follow-ups than those who do not.

Prematurity has been identified as a risk factor for DCD.10,11,14 
Our results agreed with the numerous studies that showed that non-
adopted preterm children had DCD more often than children born at 
term.10,11 Studies have reported that the DCD prevalence was up to 
48% when children born extremely preterm reached 5 years of age 
and varied between 8% and 28% at 6.5–13 years of age.10,11,14 One 
of those studies reported that the prevalence of DCD also seemed 
to be more stable between 5 and 7 years of age and 13 years of age 
when children born extremely preterm were compared to term-born 
children.11 During the second assessment in our study, only 43% 
of preterm adopted children performed at the normal level and did 

TA B L E  3  Associations in the linear regression analysis between the DCD level MABC-2 test performance (below the 5th percentile) 
results and the internalising and externalising CBCL test results of the internationally adopted children.

CBCL scores

MABC-2

Assessment 1a Assessment 2b

Estimate Std. error Statistic p-value Estimate Std. error Statistic p-value

Internalising scores at assessment 1

Manual dexterity −0.06 0.06 −0.99 0.33 0.06 0.07 0.85 0.40

Aiming and catching 0.01 0.12 0.10 0.92 −0.20 0.15 −1.30 0.20

Balance −0.02 0.07 −0.29 0.77 0.03 0.12 0.23 0.82

Total test score 0.17 0.09 1.78 0.08 0.07 0.10 0.68 0.50

Externalising scores at assessment 1

Manual dexterity 0.23 0.10 2.17 0.04 0.21 0.13 1.66 0.10

Aiming and catching −0.26 0.21 −1.28 0.21 −0.10 0.26 −0.37 0.71

Balance −0.00 0.13 −0.02 0.99 0.03 0.22 0.13 0.90

Total test score 0.13 0.10 1.23 0.23 0.27 0.15 1.77 0.08

Internalising scores at assessment 2

Manual dexterity −0.15 0.08 −1.94 0.06 0.01 0.09 0.11 0.91

Aiming and catching 0.22 0.14 1.60 0.12 0.12 0.24 0.50 0.62

Balance −0.05 0.10 −0.50 0.62 0.11 0.14 0.82 0.42

Total test score 0.29 0.14 2.17 0.04 −0.08 0.13 −0.60 0.56

Externalising scores at assessment 2

Manual dexterity −0.14 0.13 −1.06 0.30 0.16 0.13 1.21 0.24

Aiming and catching −0.13 0.22 −0.61 0.55 0.19 0.36 0.54 0.60

Balance −0.17 0.16 −1.07 0.29 0.06 0.21 0.30 0.77

Total test score −0.09 0.23 −0.40 0.69 0.19 0.19 1.02 0.32

Abbreviations: CBCL, Child Behavior Checklist; CD, developmental coordination disorder; MABC-2, The Movement Assessment Battery for 
Children—second edition.
a6 months after arrival in the adoptive family.
b18 months after arrival in the adoptive family.
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    |  7HEIKKILÄ et al.

not show motor difficulties. These children with motor difficulties 
should be followed more carefully and intervention programmes 
should be started at an early stage.8,26

Our study did not show any significant differences between 
the sexes in most of the MABC-2 test results, but the girls did have 
better manual dexterity. The child's sex did not explain the overall 
prevalence of DCD-level performance. However, a study by Smits-
Engelsman et  al. reported that the MABC-2 test showed a higher 
prevalence of DCD among boys.27 Internationally adopted children 
are already at higher risk of developmental problems, due to their 
pre-adoptive conditions.1–4,6 That is why it is important to highlight 
our findings that they were a risk population for DCD.

Many earlier studies concluded that the aetiology of DCD was 
likely to be multifactorial and motor difficulties were only part of a 
more general dysfunction of the brain.8,9 Many brain imaging studies 
of preterm children have shown that they often had brain abnor-
malities that may have affected their development14,15 and provided 
a strong underlying cause for their poor motor development. Pre-
adoptive adversities may provide additional risk factors for normal 
developmental outcomes. These could include missing medical 
appointments during pregnancy, prenatal alcohol exposure, poor 
nutrition, adversities in orphanages and multiple pre-adoptive place-
ments at an early age.3,4,28,29 In addition, brain imaging studies of 
non-adopted term children with DCD indicated differences in these 
children's brain structures and functioning when they were com-
pared with normally developing children.30 Both brain abnormalities 
and pre-adoptive adversities may explain the higher prevalence of 
adopted children with DCD-level motor challenges than those with 
DCD in the general child population.

A study of children aged 4–5 years who had not been adopted 
showed that children with DCD-level motor delays had more emo-
tional and behavioural problems than typically developing children.13 
In our study, the association with earlier DCD-level motor delays and 
internalising behavioural problems were seen at the 18 month fol-
low-up visit. Both findings suggest that early motor problems could 
help to promptly identify children who face an increased risk for 
later broader developmental problems. However, our study showed 
that abnormal MABC-2 results during the second assessment had no 
association with higher CBCL domains.

Another study found that being younger at the time of adoption 
predicted better improvements in development during the child's 
early years in adoptive families.3 Internationally adopted children 
may not have had previous opportunities to learn and practise the 
essential motor skills that are measured by age-appropriate tests, 
such as the MABC-2. The children in our study arrived in Finland at 
a median age of 3.1 years and more than 60% of them demonstrated 
fine motor difficulties during the first assessment 6 months after their 
arrival. However, our results are encouraging, because more than 
half of these children showed marked improvements and performed 
normally when they took the MABC-2 test 1 year later. International 
adoption could be regarded as an intervention that promoted the 
motor skills of these children, because it provided them with more 
possibilities to practise their daily activities in their new homes.

It is notable that studies have reported that a child's motor chal-
lenges have an impact on their well-being and quality of life, as well 
as the well-being of the entire family.8,20,26 Evidence suggests that 
individually planned interventions improve children's motor skills, 
whether a child has milder or DCD-level motor difficulties. They 
may also improve their self-confidence, social and emotional well-
being and daily activities.8,9,26 Internationally adopted children that 
have motor difficulties 18 months after their adoption should be 
treated in the same way as other children with motor challenges, to 
improve their development and well-being. It would be interesting 
to see whether these children display major changes in motor de-
velopment, their prevalence of DCD and behavioural symptoms at 
school age.

4.1  |  Strengths and limitations

The strengths of our study were that we used the MABC-2, which 
has been shown to have a good test–retest reliability and validity 
in this age group. The MABC-2 was carried out twice, with a 1-year 
gap, to avoid test-specific practice. However, our study had some 
limitations. Our original aim was to evaluate the neurodevelop-
ment of internationally adopted children 3 months after they arrived 
in Finland, but it was not possible to do this before an average of 
6 months. Most families were burdened by the lifestyle changes of 
a new child entering the family. In addition, our study meetings put 
extra pressure on those families, because they were held at the same 
time as health appointments at the local health centres.

The lack of more detailed pre-adoptive information was also a 
limitation and other studies have also reported this. In addition, not 
all the families who attended both assessments returned both CBCL 
questionnaires. This may have contributed to the fact that the as-
sociation between DCD symptoms and behavioural symptoms only 
emerged in the CBCL internalising scores. Another limitation was 
that some families did not provide more detailed information about 
their family characteristics, such as the mother's education.

Furthermore, we were not able to diagnose clinical DCD, as we 
only used the objective movement test, which forms part of the di-
agnosis. In addition, the children were also too young for an exact 
DCD diagnosis. We only used one observer and did not collect pa-
rental MABC-2 questionnaires or ask the children's teachers or day 
care professionals to provide observations on their motor skills and 
daily activities.

5  |  CONCLUSION

This study found that more than one-third of the internationally 
adopted children who had arrived in Finland an average of 6 months 
earlier had marked motor developmental delays at the DCD level. 
During the follow-up 1 year later, half of these children had improved 
their movement skills, but 13% still had DCD symptoms. This was 
double the rate in the general child population.8,9 Further studies 

 16512227, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/apa.17428 by D

uodecim
 M

edical Publications L
td, W

iley O
nline L

ibrary on [25/09/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



8  |    HEIKKILÄ et al.

are needed to determine how these children perform at school age. 
Our findings support previous studies,12,13 as they confirm the as-
sociation between DCD-level motor performance and behavioural 
symptoms. This was despite the normalised motor development 
seen at follow-up visits. This suggests that motor problems in early 
childhood could be a risk factor and a recognisable sign for broader 
developmental symptoms.
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