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The unmet clinical needs of children with developmental
coordination disorder
Melissa K. Licari 1, Gail A. Alvares1, Charmaine Bernie2,3,4, Catherine Elliott1,5, Kiah L. Evans1,5, Sarah McIntyre6, Sarah V. Pillar1,
Jess E. Reynolds1, Siobhan L. Reid7, Alicia J. Spittle3,4, Andrew J. O. Whitehouse1, Jill G. Zwicker8 and Jacqueline Williams9

BACKGROUND: The aim of this study was to understand the challenges experienced by families obtaining a diagnosis and therapy
for developmental coordination disorder (DCD).
METHODS: Parents of 435 children aged 4–18 years with persistent motor difficulties consistent with a diagnosis of DCD completed
an online survey. Diagnostic timeline and diagnostic label/s received were examined, along with therapies accessed.
RESULTS: There was inconsistent diagnostic terminology (nine separate terms) with more children diagnosed with dyspraxia
(64.7%) than DCD (48.8%). Even though most parents (87.0%) reported that receiving a diagnosis was helpful, children did not
receive a diagnosis until years after seeking help (mean 2.8 ± 2.3 years). Many children were diagnosed with at least one co-
occurring neurodevelopmental, language or learning disorder (70.0%). Almost all families had accessed therapy for their child’s
movement difficulties (93.9%), but more than half did not have access to funding to support therapy costs (57.8%) and reported
that the costs caused financial strain (52.6%). Two out of every three families reported that they did not feel the current level of
therapy was sufficient.
CONCLUSIONS: This critical advocacy research highlights inconsistent and incorrect terminology and the challenges families
experience in obtaining a diagnosis and adequate access to therapy for their child’s movement difficulties.
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IMPACT:

● This is the first comprehensive study to examine the challenges families experience gaining a diagnosis and therapy for their
child with DCD.

● Families regularly experienced prolonged diagnosis; 45% waited between 2 and 4 years.
● There is no clear diagnostic pathway, with children more likely to be diagnosed with dyspraxia than the correct clinical

diagnosis of DCD.
● More extensive implementation of the diagnostic guidelines into clinical practice is needed.

INTRODUCTION
For over 30 years, developmental coordination disorder (DCD) has
appeared as a neurodevelopmental disorder within diagnostic
manuals.1–5 Classed as a motor disorder, diagnosis currently
requires meeting four diagnostic criteria, including (i) impaired
ability to acquire and execute motor skills at an age-appropriate
level, (ii) significant interference with activities of daily living,
academic productivity, leisure and play, (iii) onset early in the
developmental period and (iv) the movement difficulties are not
better explained by intellectual disability, visual impairment or
other neurological conditions affecting movement.1 The disorder
affects approximately one in every 20 school-aged children.1

Despite its relatively high prevalence, DCD remains under-
recognised and under-supported.6,7 This reflects a combination of
factors. The diagnostic terminology is inconsistent, with DCD used

synonymously with terms such as dyspraxia and motor delay.8

Unlike a condition such as cerebral palsy, where a symptom like
spasticity can be highly visible, the symptoms of DCD are less
overt, and as a result, can be perceived to impact functioning to a
lesser extent than other movement-related conditions. This is
despite the substantial impact on physical, social and emotional
health.9–12 DCD also frequently co-occurs with other neurodeve-
lopmental disorders (e.g. autism (ASD)13 and attention deficit
hyperactivity disorder (ADHD)14); however, it is often overlooked
because movement difficulties sit outside the diagnostic frame-
works for these disorders and are not typically included within the
evaluation process. While there have been recent efforts to
improve the identification, diagnosis and delivery of evidence-
based interventions for children with DCD (e.g. 6), implementation
is lacking. At present, there is limited data to demonstrate to key
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stakeholders, such as clinicians and policymakers why there is a
critical need to start practice.
In recent years, there has been an increase in advocacy research

to demonstrate the systemic lack of awareness and support for
DCD. Previous evidence suggests the clinical pathway is difficult to
navigate for caregivers of children with DCD.15 Limited knowledge
of DCD by medical professionals has been highlighted in recent
research with Wilson et al.16 reporting that only 23% of family
physicians and 41% of paediatricians familiar with the label DCD in
Canada, United States and the United Kingdom, and in a much
smaller sample of Australian medical professionals (paediatricians,
general practitioners and a registered nurse), Hunt et al.17

reported 52% of medical professionals are familiar with the label
DCD. Increased familiarity with the label dyspraxia was reported in
these studies, with 61% of paediatricians familiar with the label
dyspraxia across Canada, United States and the United Kingdom16

and 82% of medical professionals familiar with the label dyspraxia
in Australia.17 This is in spite of dyspraxia being a label not
currently recognised as a discrete diagnosis or appearing in
internationally recognised diagnostic manuals. Dyspraxia is also a
term that is used to ‘describe’ impaired movement (‘dys-’:
dysfunction; ‘-praxia’: movement) rather than a diagnosis18 and
has been used to describe generalised movement impairments in
other conditions (e.g. Down syndrome, Parkinson’s disease,
Alzheimer’s disease and stroke).19–23

Karkling et al.24 evaluated the knowledge of occupational
therapists in Canada, revealing that more than a third of these
professionals, who play an integral role in the assessment and
therapy for people with DCD, were not familiar with the diagnostic
guidelines for DCD. Knowledge within the education system is
also lacking. Wilson et al.16 reported that only 23% of Canadian
school teachers are familiar with the diagnostic label DCD,
compared to 96% of school teachers being familiar with ADHD
and 92% familiar with ASD. Similar findings were recently reported
in Australia, with 35% of teachers familiar with the diagnostic label
DCD, compared to 94% being familiar with ADHD and 98%
familiar with ASD.17 With such low rates of knowledge and
awareness of DCD among medical, allied health and educational
professionals, it is unsurprising that families raising children who
meet the criteria for this disorder feel frustrated and unsupported.
While demonstrating the lack of knowledge and awareness by

professionals is an important component of advocacy research, an
equally important aspect is the lived experience of families.
Studies examining the parental experience are limited but reveal
that parental concerns are often disregarded by medical profes-
sionals, with parents often told their child will most likely ‘grow
out of it’.25 These challenges result in children with DCD falling
through the gaps of healthcare systems worldwide, causing
families considerable stress.26 The lived experience of families in
relation to accessing care for their child with DCD is largely
unknown. There is a critical need for large-scale research efforts to
identify areas in which families experience the greatest challenges
and to advocate for change. The primary aim of the present study
was to describe the development and delivery of a survey (Impact
for DCD) and present diagnostic and service provision findings.

METHODS
Participants
Primary caregivers of children and adolescents aged 4–18 years in
Australia with persistent movement difficulties, consistent with a
diagnosis of DCD and synonymous labels (e.g., dyspraxia, motor
dyspraxia, motor delay), were invited to complete the Impact for
DCD survey.

Survey
The Impact for DCD survey27 incorporated a mixed-methods
design, developed in collaboration with parent, educator and

clinician consultation groups, along with Australia’s family
advocacy group, DCD Australia Incorporated. The survey consisted
of 95 multiple-choice and open-ended questions to allow for both
quantitative and qualitative investigations. Questions were
clustered across five impact domains: (1) diagnosis; (2) therapy;
(3) activity and participation; (4) education; and (5) social and
emotional impact. The survey was launched online via Qualtrics in
February 2018 and remained open for a 12-month period,
promoted through social media platforms. The study was
approved by the Human Research Ethics Committee at the
University of Western Australia (RA/4/20/1045) and all participants
gave informed consent.
This paper focuses on responses related to diagnosis and

therapy domains. Questions within the diagnosis domain included
the age of their child when they first became concerned or aware
of their child’s movement difficulties, the setting in which these
difficulties were observed (i.e. home, child health services, early
learning and childcare centres, kindergarten, school), the age at
which they first sought help, and the age at which their child first
received a diagnosis for their movement difficulties. The diagnostic
labels that their child had been given in relation to their movement
difficulties were collected, along with the medical and/or allied
health professional(s) who provided the diagnosis. Given that
movement difficulties co-occur with other neurodevelopmental
disorders and learning difficulties, we collected data on co-
occurring conditions. Families were also asked if receiving a
diagnosis for their movement difficulties had been helpful.
Questions within the therapy domain included information on
therapy attendance, both past and present, types of therapies
currently accessed and duration and regularity of attendance.
Parents reported on whether they felt supported to maintain
therapy at home, and if they felt the therapy their child received
was sufficient to support their movement difficulties. Out-of-pocket
costs of therapy and access to funding were also evaluated.

Analysis
Data were entered into SPSS Statistics version 25 and descriptive
statistics were generated. For questions with response rates of at
least 80%, percentages are reported. For items where multiple
responses were possible, percentages can exceed 100% (i.e.
diagnosis received, therapy attendance). One-way analyses of
variance were used to examine if sex or position in family (i.e. only
child, eldest, middle or youngest child) was associated with
differences in the age of child at first concern, the age of child
when parents first sought help and the age of child at diagnosis.
One-way analyses of variance were also used to examine if the
diagnostic label received for a child’s movement difficulties (e.g.
DCD, dyspraxia) or presence of a co-occurring condition altered the
age of their motor diagnosis. Significance level was set at p < 0.05.

RESULTS
Sample characteristics
Data were available for 403 families, with responses relating to 435
children (374 reporting on one child in their family, 26 reporting
on two children in their family, 3 reporting on three children in
their family). Most responses related to a male child (73.7%), with a
relatively even distribution in responses across age groups
(Table 1). Almost one-half of participants completed the survey
with respect to their eldest child (45%). Index of Socio-Economic
Advantage and Disadvantage quintiles were obtained based on
geographic location, with 9.0% of families falling in quintile 1
(most disadvantaged areas), 13.3% quintile 2, 15.1% quintile 3,
29.1% quintile 4 and 33.5% in quintile 5 (most advantaged areas).
In addition, family income was examined, with 13.2% classified as
low income (<$48,000 per annum), 51.0% as middle income
($48,500–145,000 per annum) and 35.8% classed as high income
(>$145,000 per annum).
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Nearly one-third (30.0%) of parents reported a history of
movement difficulties in their family, and 36.8% reported a family
history of other neurodevelopmental, language or learning
disorders. More specifically, 17.6% of families reported that they
had a family history of ADHD, 17.6% ASD and 14.4% dyslexia.

Identification and diagnosis
On average, children were aged 2.5 ± 2.0 years when parents first
became concerned about their movement and, in most cases, this
concern related to parents observing their child in the home
environment (63.2%). The average age parents first sought help
was 3.4 ± 2.0 years, with 55.6% of families seeking help less than a
year after first experiencing concern. For the 87.3% of children
who had received a diagnosis for their movement difficulties (n=
385), the average age of diagnosis for their movement difficulties
was 5.3 ± 2.6 years. The time between seeking help and diagnosis
was comparatively large, with 2–4 years not uncommon (mean
2.8 ± 2.3 years). Almost half (45.7%) of respondents who received a
diagnosis waited over 2 years for a diagnosis after first seeking
help, 29.3% waited between 1 and 2 years and 25.9% were
diagnosed less than a year after seeking help. There were no
significant differences between sex of the child or position in the
family and the age of the child at first concern, the age of the child
when parents first sought help and the age of the child at
diagnosis (all p > 0.05).
Thirty-eight percent of parents reported receiving one diag-

nostic label for their child’s movement difficulties, 31% two
diagnostic labels, 16% three diagnostic labels and 15% four or
more diagnostic labels. The most common diagnosis was
dyspraxia (64.7%), followed by DCD (48.8%), motor dyspraxia
(28.4%) and sensory integration disorder (17.6%). Nine separate
diagnostic terms were reported (Fig. 1). Most parents (86.8%)
reported that receiving a diagnosis was helpful.
To evaluate if the diagnostic label had an impact on the age of

diagnosis, children who received a singular diagnosis of DCD (n=
72) or dyspraxia (n= 115) were compared. Children diagnosed
with DCD were diagnosed at a significantly later age (mean=
6.60 ± 3.0 years) than those diagnosed with dyspraxia (mean=
5.05 ± 2.1 years) (F(1,185) 16.89, p < 0.001).

Diagnosing profession
Most children received their first diagnosis from either an
occupational therapist (38.2%) or paediatrician (30.8%). Profes-
sionals providing diagnoses are outlined in Fig. 2. Of the children

who received a diagnosis of DCD, 39.5% received this diagnosis
from an occupational therapist and 39.5% from a paediatrician.
Slightly more children with dyspraxia were diagnosed by an
occupational therapist (42.9%) and fewer by a paediatrician
(31.2%).

Co-occurring conditions
Comorbidity was commonly reported for children in the study,
with 70.0% (n= 309) diagnosed with at least one co-occurring
neurodevelopmental, language or learning disorder. Twenty-eight
percent of children had one co-occurring diagnosis, 18.1% two,
12.1% three, and 11.1% four or more. The most common co-
occurring diagnosis (Fig. 3) were childhood apraxia of speech
(CAS) diagnosed in 39.7% of children, followed by ADHD (21.6%),
ASD (18.0%), dysgraphia (16.2%), dyslexia (9.0%) and dyscalculia
(1.8%).
To determine if co-occurring conditions might be associated

with an earlier or later movement-related diagnosis, age of
diagnosis was examined. The average age of diagnosis for a
movement-related co-occurring with CAS was 4.41 ± 1.96 years,
ASD 5.06 ± 2.17 years and ADHD 5.24 ± 2.24 years. Children
without a co-occurring condition had their movement difficulties
diagnosed slightly later, 5.93 ± 2.81 years (F(1,329) 3.05, p= .082).

Therapy
Almost all families (93.9%) had accessed therapy to assist their
child’s movement difficulties, with 63.9% of children currently
receiving therapy. Most children currently receiving therapy were
younger in age, with attendance declining with increasing age. A
total of 76.7% of children aged 4–6 years were currently receiving
therapy, 72.6% of children aged 7–9 years, 60.7% of children aged
10–12 years and 26.8% of children aged 13 years and over. Of
those currently receiving therapy, 70.4% were seeing an occupa-
tional therapist, 49.2% a speech therapist, 29.0% a physiotherapist,
29.0% a psychologist and 21.8% an exercise specialist. The
regularity of attendance was also recorded (i.e. weekly, fortnightly,
monthly, yearly), with most children attending occupational
therapy (72.0%), speech therapy (76.1%) and exercise specialists
(94.9%) on a weekly basis, with physiotherapy (45.0%) and
psychology (55.7%) more likely to be accessed fortnightly.
While 68.5% of parents felt supported to maintain the progress

that their child made in therapy at home, 67.6% reported that they
felt the therapy received was not sufficient to support their child’s
movement difficulties. The cost was the major limiting factor for
families who had not accessed therapy for their child and less than
half of the families (42.2%) reported receiving funding to support
therapy costs.

DISCUSSION
The current study provides the first large-scale investigation of
parents’ experiences of their child’s diagnosis and treatment of
DCD. Findings revealed parents are generally concerned about
their child’s movement during early childhood and seek help
early. While most children in the study had received a diagnosis,
almost half waited >2 years after initially seeking help and 13%
had not received a diagnosis yet. The study revealed there is no
clear diagnostic process, with nine separate diagnostic terms used,
more children diagnosed with dyspraxia than with the currently
accepted clinical diagnosis of DCD, and a range of health
professionals making these inconsistent diagnoses. Comorbidity
was common, with 70% of children diagnosed with at least one
comorbid condition, and those with a comorbid condition slightly
more likely to have their movement difficulties formally recog-
nised at a younger age than those with a movement difficulty
alone. While most families accessed therapy to support their
child’s movement difficulties, therapy type and frequency varied.
Finally, many families reported that the therapy received was not

Table 1. Sample characteristics of children (n= 435).

N %

Sex

Male 322 74.0

Female 113 26.0

Current age

<5 years 13 3.0

5–6 years 98 22.5

7–8 years 100 23.0

9–10 years 79 18.2

11–12 years 72 16.5

13+ years 73 16.8

Position in family

Eldest 197 45.3

Middle 46 10.6

Youngest 126 29.0

Only Child 66 15.1
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sufficient to support their child’s movement difficulties. Overall,
the findings of this study demonstrate that families experience
considerable challenges when seeking assistance for their child’s
movement difficulties, with significant implications for clinical
practice and public health policy.
In 2012, the European Academy of Childhood Disability

published international guidelines for the definition, diagnosis
and intervention of DCD,28 with a revised version released in
2019.6 In these guidelines, DCD was recommended as the

preferred diagnostic term, a term first appearing in the Diagnostic
and Statistical Manual of Mental Disorders, Third Edition, Revised
(DSM-III-R)3 and still appearing in the current versions of the DSM1

and International Classification of Diseases.4 A diagnosis is not
generally recommended until 5 years age (unless family history)
and that diagnosis should be made by a medical professional or a
multidisciplinary team that includes a medical professional to
ensure the movement difficulties are not related to another
medical condition (e.g. genetic, vision, neuromuscular). Unfortu-
nately, based on the current data, the international guidelines are
not being implemented. Children were more likely to have their
movement difficulties labelled as dyspraxia and to receive this
label from an occupational therapist.
Although the average age of diagnosis in our study cohort was

close to the minimum age recommended by international
guidelines,6 age of diagnosis was largely dependent on the
diagnostic label children received. Children diagnosed with
(motor) dyspraxia on average received this diagnosis close to 5
years, while those receiving the correct clinical diagnosis of DCD
were diagnosed closer to 6.5 years. It is possible that the label
dyspraxia, which is not bound by diagnostic criteria or a distinct
evaluation process,18 is being provided to families early in life as a
way of describing a child’s movement challenges without realising
that this label is likely interpreted as a formal diagnosis. Given that
previous research has also demonstrated that medical and allied
health professionals have increased familiarity with the term
dyspraxia,16 it is likely that this is also a factor contributing the
early and increased diagnosis of dyspraxia within Australia.
The high prevalence of comorbidity within the sample is not

unexpected. While the prevalence of DCD with ASD and/or ADHD
was slightly lower than that reported in previous studies,13,29,30

this likely reflects the survey’s recruitment strategy with the study
only advertised across media platforms specific to DCD. The
condition with the highest rate of co-occurrence with DCD
reported in the present study was CAS. Like DCD, CAS is a motor
disorder. While the two disorders are viewed as two separate
conditions, they likely share similar aetiological mechanisms.31

One disorder involves the disruption of actions involved in the
production of speech (i.e. strength of expiration, movements of
the muscles in the jaw, tongue and lips), while the other involves
disruption of actions coordinating movements in the rest of
the body.
Interestingly, children with co-occurring conditions had their

movement difficulties diagnosed, on average, 12 months earlier
than children with movement difficulties alone. This may reflect
exposure to multidisciplinary clinicians (e.g. speech therapists,
occupational therapists, psychologists) for treatment of some
neurodevelopmental conditions (e.g. ASD), increasing the
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likelihood of movement difficulties being identified. Children
presenting with movement difficulties alone (i.e. in one develop-
mental domain) may be less likely to have had these difficulties
formally identified. In addition, given there is the possibility of
some children presenting with early motor delays shifting into a
typically developing trajectory,32 medical professionals are possi-
bly more likely to employ a ‘watch and wait’ approach.
Unfortunately, this means those children who are likely to go on
a receive an isolated diagnosis of DCD do not receive a diagnosis
limiting opportunity for early intervention.
While most families had accessed therapy for their child, less

than half had access to funding to support therapy. Occupational
therapy was the most regularly accessed, with almost three-
quarters of families with children aged 4–6 and 7–9 years
attending weekly. Attendance to occupational therapy declined
with age beyond this point and this possibly reflects a change in
priorities with age. The most commonly accessed therapy in
children aged 10–12 years and 13+ years were psychology-related
services, potentially reflective of increased social and emotional
health difficulties experienced with age.33 With two out of three
families reporting that the therapy received to support their
movement difficulties was inadequate, further research is needed
to understand what therapy services are being delivered and if
they are meeting the needs of families (e.g. evidence-based,
available, affordable).
The findings of this study provide important insights into the

challenges families experience in relation to obtaining a diagnosis
and therapy for their child’s DCD. There is a clear need for targeted
awareness campaigns and professional development opportu-
nities for medical and allied health professionals to adopt the
correct clinical diagnostic term and ensure a clear role for clinical
experts involved in the diagnostic process. While guidelines
previously developed are a valuable resource, more extensive
implementation of these guidelines into clinical practice is needed
to ensure children with DCD do not fall through the gaps of the
healthcare system. In addition, as some therapies do not achieve
meaningful outcomes for families (see refs. 28,34) and many
families struggle with the financial burden of therapy, delivery of
interventions that are family-centred, evidence-based, and afford-
able are urgently needed for children with DCD.
Limitations of the study include self-selection bias possibly

limiting the generalisability of survey results and over/under-
representation in some regions within Australia. In addition, while
data were obtained on the type of services accessed (e.g. OT,
physiotherapy) and regularity of attendance, data on the type of
intervention children were receiving was not obtained. This
certainly would be an interesting area to investigate through a
survey of clinicians. There is also scope for future research to
further the understanding the experiences and current needs of
adults with DCD, including a pathway after the intervention.
Although the findings of this study are based on the experiences
of Australian families, the survey is currently being implemented
internationally to increase the representativeness and generalisa-
bility of results and to be able to make comparisons in practices
and experiences across countries.
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