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Abstract

Purpose of the Review—It is well-documented that individuals with DCD experience mental
health problems, in both psychosocial and psychiatric domains. In this review, we propose a series
of diverse options to improve mental health among individuals with DCD.

Recent Findings—Despite recognition of mental health problems in DCD, relatively little work
has been done to develop effective interventions. There is an urgent need for action in this matter.
We present and discuss options based on a societal perspective (awareness and understanding),
parental perspective (access to services and resources), and child perspective (participation).

Summary—In order to improve mental health, interventions must take into account multiple
levels in a complex framework that includes community, family, and the individual. While more
research on intervention effectiveness is necessary, researchers, practitioners, and community
advocates can use existing initiatives as a starting point to address the urgent need for improving
mental health in DCD.
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Introduction

Developmental coordination disorder (DCD) is a disorder where motor skills are
compromised. In general, it presents as coordination difficulties in manual dexterity,
balance, and visuomotor skills, which interfere with daily living activities and academic/
professional success. The disorder is highly prevalent, affecting 5-6% of school-aged
children [1], and frequently co-occurs with other developmental disorders [2¢]. Overall,
individuals with DCD are clumsy, showing less accuracy and speed when performing motor
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skills and having to put in a larger effort than the typically developing (TD) population to
move. Even skills that are relatively simple for a TD individual (such as using cutlery and
cutting paper with scissors) can be very challenging for a person with DCD. These severe
motor skill difficulties—combined with several associated problems (e.g., executive function
difficulties) [3] and consequences such as depression and anxiety [4e¢]—may contribute to
mental health difficulties in individuals with DCD.

The combination of motor skill difficulties and associated difficulties creates a complex
puzzle for many researchers and practitioners. It is a disorder with heterogeneity in symptom
presentation and severity, in part due to the frequency and impact of co-occurring conditions
[5ee, 6]. The diagnostic process is still lengthy, and many individuals go undiagnosed well
beyond middle childhood. Lack of awareness and knowledge on the condition, lack of
understanding of the potential causes, and the number and complexity of difficulties
observed make DCD a challenging disorder to study and understand. Although much work
has been done to investigate mechanisms underlying DCD, to better understand this
disorder, we need to look at the broader picture and the relationships among the various
problems associated with this condition. While the quantity and quality of DCD research has
significantly increased over the years, translation to practice in medical, rehabilitation, and
educational settings has been slow. Therefore, a very important next step in the field of DCD
research is to promote translation and application of research findings. Further, best-practice
guidelines are still not implemented in many parts of the world, and the availability of
resources and services varies widely based on the level of community awareness and
infrastructure.

Mental Health in DCD

A series of mental health issues have been documented in individuals with DCD. It has been
stated that “without question, the literature has clearly established that many children with
DCD are struggling and experiencing negative mental health outcomes” [7+]. These mental
health problems have been assessed through two sets of indicators: (1) general
psychological/psychosocial indicators and (2) more specific psychiatric indicators such as
depression and anxiety. Psychosocial indicators—including self-concept, self-efficacy, social
support, and negative peer interactions—are important in their own right not only because of
their relationship to participation and quality of life but also because of their potential to be
precursors of a psychiatric disorder [8e¢]. Both psychosocial and psychiatric indicators of
mental health problems have been documented in prior studies of DCD [9]. As previously
mentioned, the next critical steps in research and practice are to understand how these
indicators relate to mental health and, most importantly, how we can prevent or minimize the
downstream consequences of mental health problems.

In general, children with DCD display more emotional, psychosocial, and mental health
concerns compared with their TD peers [10]. General psychological/psychosocial indicators
as well as other physical and social factors may exacerbate mental health problems in this
population by increasing isolation and creating barriers to prosocial behaviors and
supportive peer relationships. For example, boys with DCD reported significantly higher
loneliness and lower participation rates in group physical activities, whether in structured
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(e.g., team sports) or unstructured (e.g., informal outdoor play) environments than boys
without DCD [11]. Teachers also report that school-aged children with DCD have fewer
friends and are more socially isolated than their peers [12]. It is possible that reduced social
contact and friendships observed among children with DCD may lead to lower self-esteem
[13].

Mental health problems may extend beyond childhood, affecting adults with DCD as well.
When evaluating quality of life (a broader measure that includes general psychological/
psychosocial indicators), 20 adults with DCD showed significantly lower quality of life
satisfaction, as well as lower satisfaction across several more specific domains (e.g.,
subjective feelings, leisure time activities, social relationships, etc.) when compared with TD
adults [14]. Another study involving a follow-up with young adults with DCD after 3-4
years found that significant life difficulties in this population may stem from reduced quality
of life as well as from reduced participation and independence in various activities of daily
living [15]. On all of the instruments used in that study, both the participants with DCD and
those who were borderline DCD reported lower quality of life and level of participation in
daily activities than those reported by the control participants [15].

Investigation of specific symptoms such as anxiety and depression also indicated higher
problems in DCD as compared with the general population. Children identified on the basis
of motor coordination problems through a population-based screening showed significantly
more symptoms of depression and anxiety than TD children [16¢]. In the same study,
children who had both DCD and ADHD were at a heightened risk of psychological distress.
Similarly, a study found that 83% of a group with DCD experienced anxiety [17]. A large
study using prospectively collected data from a large UK birth cohort has also shown that
children with probable DCD at 7 years have a 2-fold increased risk of self-reported
depression and a 4-fold increased risk of parent-reported mental health and behavioral
difficulties at 9 or 10 years [18e¢]. The results were similar for adults—after controlling for
their reduced level of weekly physical activity, a group of adults with DCD reported
significantly more symptoms of depression and state/trait anxiety than TD peers [19].

These findings provide evidence highlighting a potential compounding effect of DCD
symptoms for children and adults, in which impaired motor skills are associated not only
with limited physical skill achievements and academic problems but also with a range of
mental health problems that can affect overall well-being. Notably, significant psychosocial
issues have also been linked to reduced participation across a range of physical and social
activities that can have a lifelong impact on physical as well as mental health. Psychosocial
problems among children, including social isolation, may result in internalizing or
externalizing behaviors [20], increased pain sensitivity or catastrophizing [21], and negative
self-regard [22], all of which negatively impact quality of life [23, 24]. Further research is
certainly required to understand the specific presentation of psychosocial problems in DCD
and to design and validate DCD-specific interventions to offset the substantial negative
consequences of these issues. However, many individuals with DCD and their families are
dealing with urgent mental health problems now. While the community awaits more DCD-
specific research on mental health, it may be beneficial to adopt existing evidence-based
practices that have been shown to improve the mental health of children with special
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healthcare needs and their caregivers [25, 26]. For example, it has been shown that family-
centered models and coordination of care reduce the effects of stress and anxiety in
caregivers of children with special healthcare needs [e.g., 7¢, 8¢, 9-28], as well as in
children themselves [29]. These approaches may enable clinicians to address the urgent
mental health needs of individuals with DCD and their families, who need support faster
than the development and rigorous validation of DCD-specific mental health interventions
will likely occur.

The current literature indicates that mental health should be a comprehensive part of a plan
to treat DCD and that this population should be treated as “high-risk” [4ee]. In fact,
prevention and treatment of mental health difficulties should be a key element of
intervention for children with DCD [18e¢]. When prioritizing areas for intervention,
clinicians, educators, and loved ones must be mindful of what is most important for a child
both immediately and across their lifespan. While clumsiness may undoubtedly be
frustrating and stigmatizing across the lifespan for some, it may not be the most significant
consequence of DCD compared with psychosocial and psychiatric issues. From a
complementary perspective, building mental health (i.e., strong cognitive, emotional, and
social skills) in children can make a significant difference in their ability to be resilient in the
face of challenges [30-32].

While we may not fully understand the causal relationships and complex interactions among
all indicators affecting mental health in DCD, we believe that there are some possibilities
that can be considered to potentially minimize the impact of mental health difficulties in
DCD. The complex nature of DCD and the mental health problems associated with this
disorder suggest that there are various options that could lead to improved mental health in
this population.

Options to Improve Mental Health in DCD

We need additional treatments and preventive methods that are readily accessible and
acceptable to populations nationally and internationally [33]. However, it may take some
time for the scientific community to determine which precursors and sequelae are most
relevant to mental health in individuals with DCD. In the meantime, there are some
perspectives in the DCD literature that could help to minimize mental health problems in
this population. In this review, we discuss the possibility of implementing options based on
three perspectives: a societal perspective (awareness and understanding), a parental
perspective (access to services and resources), and the child’s perspective (participation).

Societal Perspective

As previously mentioned, DCD is underdiagnosed and not well-known as a
neurodevelopmental disorder. Perhaps one of the most powerful tools to improve mental
health in individuals with DCD is to improve societal awareness and understanding of the
disorder, both within the DCD community and in the general population. For an individual
with DCD and their loved ones, dealing with a condition that seems “invisible” and unclear
to those around them may create additional stress and worry [34e].
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For many neurodevelopmental disorders, community outreach initiatives often focus on
awareness—that is, the knowledge that a given condition exists—with less attention paid to
increasing public understanding of the functional impact of the condition for an individual
and their family. Initiatives to improve both awareness and understanding of the condition
could potentially lead to a drastic shift in how community leaders and healthcare/educational
professionals view DCD and may alter the public vernacular and outlook regarding
“clumsiness.” This could have a number of positive downstream consequences, including
changes to public policy, physical education practices, community activities, and even how
individuals with DCD see and feel about themselves. The most accessible entry point for
this type of societal intervention is likely at the professional level. It seems obvious that
DCD, as a condition clearly explained in the DSM-5 [1], would be part of the undergraduate
and graduate curriculum for professions that may encounter the disorder (e.g., physicians,
educators, rehabilitation professionals, psychologists, etc.). However, that does not appear to
be the case, as shown in several studies described below.

One report shows that 67.3% of child and adolescent psychiatrists and 15.7% of
pediatricians in a UK sample self-reported having poor or very poor knowledge of DCD.
Twenty-eight percent of psychiatrists and 5.9% of pediatricians, respectively, reported that
they never or only occasionally ask about motor difficulties in their clinical assessment
protocols [35¢]. In Canada, there was also an overall lack of awareness of the diagnostic
criteria for DCD among pediatricians and family physicians [36]. When investigating a
specific region of Canada, occupational therapists reported that they were aware of the
diagnostic criteria for the condition, although they were not as knowledgeable of the current
guidelines for recommended assessments and cutoff scores used to inform and advocate for
a diagnosis [37].

The good news is that studies have demonstrated that training and education can close these
gaps in knowledge and clinical practice. One study demonstrated that at baseline, 91.1% of
physicians were unaware of the diagnosis of DCD, and only 1.6% could diagnose the
condition. After intervention involving educational outreach visits, 91% of participating
physicians reported greater knowledge about DCD, and 29.2% were able to diagnose DCD
compared with 0.5% of non-participating physicians [38¢]. All physicians who participated
in collaborative care indicated that they would continue to use the project materials and
resources, and 59.4% reported that they would recommend or share the materials with
medical colleagues. Using an online delivery mode, it was demonstrated that education and
training can be an effective knowledge translation strategy for physical therapists, who
reported increased knowledge and skills [39]. In addition, these trainings, whether in person
or online, can support evidence-informed practice by sharing and informing the community
of research findings and recommendations supported by scientific evidence.

It is also important to acknowledge that international clinical practice recommendations for
DCD have already been developed [40] and recently revised [8e¢]. These guidelines are
available open-access in pdf form (https://onlinelibrary.wiley.com/doi/pdf/10.1111/
dmcn.14132). The development of the latest revision involved a formal expert consensus and
review of research evidence, which led to 35 recommendations on the definition, diagnosis,
assessment, intervention, and psychosocial aspects associated with DCD. The authors
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indicate that these recommendations reflect the state-of-art for clinicians and scientists of
various disciplines and may serve as a basis for national guidelines. While it is possible that
professionals may need some training or assistance understanding the nuances of the report,
as the material is written in a largely formal and scientific format, it provides valuable
foundational information that can be disseminated and translated.

Recent advances in our understanding, taxonomy, and treatment of DCD show great
promise. However, there remains a critical need for developing resources and guidelines for
all professional disciplines involved in DCD surveillance, assessment, diagnosis, and
intervention. There is a high demand for online platforms that are easily accessible (such as
the ones provided by the CanChild Center) and country-/region-specific, so that best
practices can be followed. Effective knowledge translation, as well as future research on
barriers to evidence-based practice among professionals working with individuals with
DCD, can help determine the level of educational outreach and best delivery mechanisms.
Awareness and understanding of DCD can lead to better prepared professionals and,
consequently, better access to services and resources for families. Easy and timely access to
high-quality services and resources can significantly reduce psychological, emotional, and
logistical burdens for individuals with neurodevelopmental disorders—more specifically,
parents and caregivers of children with DCD.

Parental Perspective

Parents that have support and knowledge may be better equipped to support their children’s
mental health. Most importantly, parents need knowledge in order to access services and
resources, so they can better support their children. Parents and potentially other members of
the family will be making decisions and looking for services and resources to improve and
manage DCD. Little is known about access to services and resources in this specific
population, but the existing literature leads us to believe that access is low and families’
experiences are not optimal. For example, a study reporting experiences of parents of
children with DCD described their experiences as a negotiation of a “maze of healthcare
services” [41¢]. Obviously, this may be more a burden for less privileged parents, but it still
reflects the state of services for families caring for children with disorders such as DCD.
However, this is not surprising, given that access to services and coordination of care have
been established as key problems among other children with special healthcare needs [42].

Interestingly, parents of children with DCD display significantly lower quality of life than
parents of TD children [43], potentially reflecting the lack of support and resources offered
to families/parents of individuals with the condition. In fact, in one study, post-diagnostic
provision was the area in which parents reported most dissatisfaction [44]. This is not
surprising, given that 43% of parents surveyed had not been offered any practical help or
support during the diagnostic process or in follow-up appointments. Previous research has
indicated that referring parents to and ensuring that they have access to evidence-based
education could be a way for physicians and health professionals to provide families with
the information/resources they need to self-manage this condition [45]. Increased emphasis
on health literacy, person-centered planning, and self-efficacy (e.g., via parent training) has
been found to increase parental feelings of empowerment when choosing, acquiring, and
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supporting appropriate services for their children [46]. Children with DCD also need access
to appropriate services and resources in order to develop a strong sense of self-efficacy and a
positive self-image, which in turn empowers them to engage in positive coping strategies
and builds resilience [47]. One study suggests that researchers, managers, clinicians,
community partners, and families should work together to design, implement, and evaluate
interventions for children with DCD [48e¢]. This could ensure that families are involved and
have access to services and resources needed in their community. Interventions that consider
each family’s unique lifestyle are likely to be most effective and long lasting [49].

In addition, lack of access to services and resources may be associated with a significant cost
to the society and the individual/family. One study investigating access to services and
resources and the financial costs of this disorder has reported that only half of children with
DCD used healthcare services to manage their condition, primarily because of an access
issue rather than a lack of demand for services [50]. Parents who need services for their
children may feel unsupported and helpless towards their children, and without these
appropriate services and interventions, children with DCD may be at higher risk for mental
health problems. To minimize the social and economic costs of DCD, it is important to
ensure that children and their families have access to appropriate services in an efficient
manner.

Until further research is done, we cannot be certain that information, support, and services
result in improved mental health among individuals with and affected by DCD. However, the
extant data from both the DCD literature and that of other neurodevelopmental disorders
suggests that dedicated programs and research that improve access to resources and services
could make a meaningful difference. In other words, parents/families that have access to
resources and services may feel more supported and may be able to provide better
experiences for children with DCD, which could potentially minimize mental health
problems in this population. Evidence supports the presence of family-centered services that
view parents as experts in their children, promote partnerships between families and service
providers, and support the family’s role in making decisions about their child [51]. The type
of support required for an individual with DCD may be complex, especially as the
presentation of DCD can vary [52], and guiding parents through this process may require
expert handling [41e, 42-53]. It appears that parents have more expectations than children
when it comes to training and support for DCD [54], possibly because they are the decision-
makers in this context. This finding is interesting because it reflects the need for offering
indirect interventions, such as training, consulting, and supporting groups of parents in
addition to intervention for children.

Child Perspective

Participation in everyday activities is considered to be a vital part of children’s development
and life experiences and is considered a key indicator of overall health and well-being across
the lifespan [55]. Participation is defined as involvement in life situations [56]. Lack of
motor coordination seems to be a barrier for participation in activities that require a level of
motor and physical development. This includes activities of daily living, physical activity,
and structured programs, such as sports. Improved understanding of the participation of
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children with DCD in everyday activities may be essential to potentially support mental
health in this population. For example, it has been shown that participation in sports is
valuable for the well-being and health of children [57].

Children with DCD show lower levels of participation in physical activities during recess
than their peers without DCD and are less likely to engage in both structured and
unstructured activities compared with TD children [58, 59]. Children with DCD lack
confidence to perform self-care activities and engage in school-based events due to their
motor coordination problems [60]. These circumstances often result in a chronic sense of
failure that reduces their willingness to continue participating in physical activities and
trying novel tasks [61]. Many children with DCD also report lower levels of enjoyment in
free-play activities, physical education classes, or organized sports [9, 58, 62]. They also
frequently withdraw from activities involving movement, due to poor motor coordination
and low perceived competence in sports [58].

Although this is a point that needs more research, it is possible that greater participation in
school and community settings could result in improved mental health among individuals
with DCD. For example, children with DCD show less diverse and less intense out-of-school
activity participation than TD children [63]. Children with DCD also participated less
frequently than TD children in school and community settings and had less overall
environmental support in all home, school, and community settings [64¢¢]. Regarding
improvement in participation, children with DCD could benefit from motor interventions
that also focus on modification of the environment to support their participation in home,
school, and community settings [65]. Research has established that interventions focusing on
enabling children to choose their functional goals in the area of physical activity have
important implications for enabling participation and building social networks of children
with DCD [61]. In addition, strategies to increase participation could include (1) promoting
diverse activities that may spark the interest of children and focus on their strengths, (2)
addressing environmental barriers [64¢¢], (3) using cognitive strategies to improve children’s
understanding of the task, and (4) goal setting. Goal setting to identify important client-
centered activities may be a key element that influences participation [55]. With that, it is
important to understand that an assessment of the child’s profile and needs will influence
participation outcome. Participation is a complex multidimensional construct, and research
has shown that participation needs are unique to each individual [54].

In addition, participation patterns may differ based on season of the year and times of the
week/weekend, which can determine children’s engagement in leisure activities.
Participation is also important in terms of activities of daily living and sport-related,
recreational activities—children with DCD participate less frequently in those that can be
avoided (e.g., the domain of gross motor play activities and, at an item level, kicking a ball,
constructional play, and moving game pieces on a board game) as well as those that can be
“taken over” by parents, such as cutting bread, pouring a drink, unwrapping packages, and
drying after a shower [66]. Not being part of essential and leisure activities can make
children feel left out and, consequently, negatively affect their mental health.
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Final Remarks

While many studies need to be done to better understand the nature and the complexity of
mental health problems in DCD, there seems to be sufficient data to call researchers,
practitioners, and the community/government to action. It is clear that mental health should
be a comprehensive part of a plan to treat DCD. Because this may take years to be
implemented, we proposed several evidence-based solutions that may help improve mental
health in this population from different perspectives: societal (awareness and understanding),
parental (access to resources and services), and child (participation). Mental health is a
complex, integrated set of processes with wide-reaching effects, and mental health problems
in children and adolescents are a significant public health issue [27].

It is possible that addressing some of the specific psychosocial or psychiatric factors that
influence overall mental health in DCD can lead to improvements in quality of life. A multi-
faceted approach, engaging stakeholders and professionals from multiple perspectives and
disciplines, is likely to hold the greatest promise for success. In DCD, mental health
problems need to be fully acknowledged, recognized, and included in plans to support and
treat the condition. Initiatives that address awareness and understanding, improve access to
resources and services, and increase participation in different settings can positively impact
mental health in this population and must be put in place now.
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