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ABSTRACT 

 

THE RELATIONSHIP BETWEEN DEMOGRAPHICS AND  

EARLY AND LATER MOTOR PROBLEMS  

IN CHILDREN WITH MOTOR  

DIFFICULTIES 

 

Promise Robinson, B.S. Exercise Science 

 

The University of Texas at Arlington, 2022 

 

Faculty Mentor:  Priscila (Caçola) Tamplain  

A child’s achievement of motor milestones could result in later motor problems in 

children with Developmental Coordination Disorder (DCD). This study aimed to explore 

potential associations between early and later motor problems and demographic 

characteristics (such as race/ethnicity) in children with DCD. One hundred and thirteen 

parents/caregivers of children aged between 5 to 18 years with motor difficulties were 

asked to answer an online survey about early motor milestones, demographics, and current 

motor problems of children. The proper distribution for minority groups could not be found 

due to the sample being self-selected, however the focus was shifted to the achievement of 

ten developmental motor milestones. The results indicated that over 90% of children were 

suspect for DCD, but most children were “on time” for the achievement of motor 
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milestones. With motor milestones utilized as the primary marker for early development 

by pediatricians, the findings questioned the validity of the 10 motor milestones. 
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CHAPTER 1 

INTRODUCTION 

Developmental Coordination Disorder (DCD) is defined as a neurodevelopmental 

disorder categorized by poor motor proficiency and is associated with lower physical and 

mental health in children (Licari et al., 2021). The onset of DCD is apparent in the early 

years, but usually it is not diagnosed formally before the age of 5 years (Zoia et al., 2006). 

With no identifiable cause, this disorder defines children who, for no medical reasons, fail 

to acquire adequate motor skills despite their intelligence levels (Zoia et al., 2006). These 

widespread complications can be observed when children with DCD attempt to plan a 

motor task, organize movements, perform a coordinated action, and adjust movements 

when demands change, such as moving to catch a ball (Caçola, 2016). Indeed, because of 

the impact DCD has on a child’s gross and fine motor skills, children with DCD encounter 

more challenges in their activities of daily living.  

With the motor system underlying everything we do, it also serves as a platform of 

how we interact with the world (Caçola & Lage, 2019). Certainly, the motor system directs 

the trajectory of life, raising the question of how children with DCD interact and compare 

with their peers. In one study, it was shown that motor performance in children with DCD 

is slower, less accurate, and more varied than their peers (Brown-Lum & Zwicker, 2015). 

Not only do these children feel “slow” compared to their peers, but also isolated from 

others. Thus, they are predisposed to exhibit a number of vulnerabilities such as being 

clumsy, awkward, and unable to perform basic tasks, all of which increase the 
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likelihood of them being bullied (Hyman, 2014). In fact, previous studies have shown that 

children with DCD are at increased risk for numerous social, emotional, and mental health 

difficulties (Missiuna & Campbell, 2014). Some of those difficulties include peer 

problems, decreased participation in social activities, social isolation and loneliness, 

increased risk for peer victimization, reduced self-concept and/or self-esteem, and 

increased symptoms of anxiety and depression (Missiuna & Campbell, 2014). 

Additionally, children with DCD often engage in less physical activity than 

typically developing (TD) children (Cairney et al., 2015). It is likely that children with 

DCD frequently withdraw from physical activities due to poor motor coordination and low 

perceived competence in sports (Caçola, 2016). However, despite the number of physical 

and mental health concerns in children with DCD, early identification could help to 

mitigate some of these issues. Moreover, if a child has not attained a particular 

developmental milestone like walking up the stairs, and a parent/caregiver recognizes the 

problem, then early intervention could help to minimize future problematic issues. 

Although DCD can continue to exist throughout adulthood, achieving developmental 

milestones as a child will reduce the hindrance that the disorder has placed on their 

livelihood.  

Furthermore, as defined by the Centers for Disease Control and Prevention (CDC), 

motor or developmental milestones are things most children can accomplish by a certain 

age, when compared to the average (CDC, 2022). In fact, pediatricians use milestones to 

monitor child development, as indicators when examining the first few years of a child’s 

life. The 10 most commonly used milestones are lift head, turn back to belly, sit without 

support, crawl hands and knees, stand with assistance, stand without support, walk with 
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assistance, walk without support, climb stairs, and walk up/down the stairs without support 

(Lee et al., 2021). 

Therefore, if a child is developing correctly according to the milestones, then it is 

possible that doctors and specialists only use milestones as a possible indicator for motor 

delay. For that reason, there is often a delayed diagnosis associated with DCD, inhibiting 

children with motor difficulties from receiving the help that they need. Thus, the 

implication that infants in minority communities experience the same motor development 

issues or delays can only be hypothesized.   

Hence, the lack of inclusivity in research amongst the minority population only 

heightens the severity of motor difficulties, making these children more susceptible to 

experiencing consequences of motor problems later in childhood. Indeed, many 

investigators have used motor milestones such as age of crawling or walking as indicators 

to determine the efficacy of early intervention on children's development. Furthermore, one 

study indicated that even a mild delay in crawling and walking onsets in early childhood 

escalates the risk for subsequent motor impairments in childhood (Hua et al., 2022). 

Unfortunately, there is little data on the prevalence of motor difficulties between 

racial/ethnic groups as well as limited research demonstrating the relationship between 

motor milestones and current or future levels of child development (Hamadani et al., 2013).  

Moreover, if current research indicates a trend towards a higher prevalence of DCD 

in Black learners and suggests an even higher prevalence in multiracial learners, raising 

the question: Why is there not a focus on helping children of minority groups (de Milander 

et al., 2014)? Knowledge and preventive measures are key in treating children with any 

disorders. Although limited, current research has shown that racial-ethnic minority children 
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are not offered the opportunity to receive supporting intervention programs in comparison 

with their white counterparts (Iadarola et al., 2019). Pediatricians, doctors, therapists, and 

school administrators may not consider the prevalence of disabilities and disorders amongst 

the minority population and differences in the diagnostic and treatment pathways.  

Therefore, I propose that this lack of research and rationale for inclusivity often 

results in parents not being able to give their child the resources and treatment they need. 

This in turn, could potentially heighten the consequences of disabilities, by resulting in 

social isolation from their peers and not wanting to participate in school settings. This is a 

problem that must be considered amongst researchers. Furthermore, this study aims to 

explore potential associations between early and later motor problems and demographic 

characteristics (such as race/ethnicity) in children with DCD.  

This study aims to determine the trajectory of early identification and experiences 

with healthcare providers in children with motor difficulties. More specifically, to explore 

potential differences in race/ethnicity in the diagnostic process of motor difficulties. The 

following research question will be addressed: Is a child’s achievement of motor 

milestones and later motor problems in children with Dyspraxia/DCD associated with 

race/ethnicity? I expect that there is a significant difference between a child’s race/ethnicity 

and the early identification and experiences in this population.  
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CHAPTER 2 

LITERATURE REVIEW 

DCD is a motor skills disorder that affects five to six percent of all school-aged 

children (CanChild, 2022). Evidence indicates that DCD is a unique and independent 

neurodevelopmental disorder that has been characterized as a known comorbidity with 

other neurodevelopmental and neurobehavioral disorders (Blank et al, 2019). Children with 

DCD demonstrate limited participation in daily occupations which negatively impacts their 

physical and psychosocial wellbeing (Anderson et al, 2017). Due to the motor deficit, 

children may also encounter difficulties in school settings because of difficulty sitting 

upright or still and trouble holding a pencil or crayon (Understood Team, 2022). In fact, 

motor problems make it difficult for a child to operate in natural academic settings because 

of the challenges they face with their gross and fine motor skills. For example, fulfilling 

certain activities of daily living like getting dressed and tying their shoes is difficult for 

children with DCD (Anderson et al., 2017). Furthermore, in one study, it was stated that 

children with DCD have difficulties learning to perform all kinds of motor skills in daily 

life that their TD peers seem to acquire almost effortlessly (Schoemaker & Smits-

Engelsman, 2015), a finding that underlines the importance of early motor milestone 

achievement. 

The achievement of gross motor milestones in infancy is moderately universal, 

although age of attainment is influenced by both biology and the environment (Benjamin 

Neelon et al., 2012). The World Health Organization (WHO) developed normal age ranges
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for achievement of motor milestones among healthy children, creating a standard of how 

children should grow (Onis & WHO, 2006). Thus, deviations from the normal age range 

of motor milestone achievement are shown as signs of developmental delay. This in turn 

signaled the need for appropriate screening when individual children appear to be late in 

achieving milestones, and to raise awareness about the importance of overall development 

in child health (Onis &WHO, 2006). 

One study concluded that at as early as 6–8 months, the motor abilities of children 

with DCD can be observed to diverge from TD children by having a delayed crawling 

onset, which mostly reflects an impaired balance development at a later stage (Cairney et 

al., 2015). Another study found that children with DCD demonstrated both delayed motor 

milestone achievement and impaired concurrent motor ability (Lee et al., 2021). Therefore, 

the expectation that children with DCD fail to achieve one or more milestones can be 

reported. Based on data comparing children with DCD and TD children it was found that 

the DCD group reached motor milestones later than the TD sample (Lee et al., 2021). 

Moreover, one study argued that children with DCD lack the required motor problem-

solving skills necessary to further improve their performance (Schoemaker & Smits-

Engelsman, 2015). Therefore, this data raises the question of whether minority children 

with DCD specifically are in fact facing the same issues at a larger scale.  

Furthermore, if the possibilities that the same benefits and achievements of motor 

milestones in TD children can be said for children that have motor difficulties, specifically 

in the minority community, then this research area should be extensively supported 

amongst researchers. Minority children, particularly those who are economically 

marginalized and are perceived as having low socioeconomic status, may be at particular 
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risk of motor, including neurodevelopmental, delay, as well as language and reading 

difficulties (McPhillips & Jordan-Black, 2007). Even with at-risk minority populations, 

there are only a few studies examining the potential differences in race/ethnicity in relation 

to DCD. In one study analyzing the families of children on the autism spectrum, it was 

found that white children are often overrepresented and racial and ethnic minority children 

from low-income families are underrepresented (Angell & Solomon, 2017). In fact, large 

clinical trials in autism spectrum disorder, a known comorbidity with DCD, have been 

criticized for their tendency to recruit white, educated, and high-resourced participants 

(Iadarola et al., 2019).  

This is concerning, considering that some minority children may not be receiving 

the care that they need (Iadarola et al., 2019). Undoubtedly, early motor milestones are 

important markers to identify DCD (Hua et al., 2022). Because of this, parents of the 

children diagnosed with DCD and other motor difficulties have had to step in to advocate 

for the well-being of their child. Angell and Solomon (2017) found that low-income parents 

of color face even greater challenges because they may not be as knowledgeable about 

what their child’s diagnosis entails; that these parents may get overlooked, and therefore 

not be taken seriously; and, indeed, that parents’ race/ethnicity influences the responses of 

their child’s medical team. 

On the other hand, parents who are well versed in their child's diagnosis tend to 

force school officials, administrators, and anyone involved in the child’s treatment plans 

to take action - signifying that knowledge is power (Angell & Solomon, 2017). 

Interestingly, it was stated that school officials approached special education as a 

“business” where saving money—rather than educating and caring for children—was a 
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prevailing goal (Iadarola et al., 2019). That is why parents feel as though they, along with 

their children, are not being taken seriously. Some minority parents even stated that their 

school was practicing unethical measures (Iadarola et al., 2019).  

Undoubtedly, parents play a critical role in their child’s participation in 

intervention programs, yet their perspectives are often overlooked in literature (Brown et 

al., 2021). Parents are having to fight to get their concerns heard, and some of these families 

have constant resistance from school administrators to provide service for their children 

(Angell & Solomon, 2017). In one study it was expressed that minority parents with 

children who have autism spectrum disorder experience copious amounts of stress 

(Iadarola et al., 2019). The same could be said for minority parents with children who have 

DCD. For example, a study found that parenting stress counteracted the positive effects of 

some early intervention programs (Osborne et al., 2008), particularly for interventions with 

a large time commitment. Low-income parents are more than likely to be working multiple 

jobs and therefore do not have time to advocate for their children as other parents do. 

Moreover, issues related to race and ethnicity included a preference for privacy in black 

and Latino families that deters parents from accessing services and social support (Iadarola 

et al., 2019).  

Therefore, it is important to study how race and ethnicity affect the way the 

minority population is received as well as their experiences and how they differ from White 

parents. With very few studies examining the relationship between minority populations 

and disabilities like DCD, this research is highly significant. Information obtained from 

this study is crucial for future research and future intervention programs aimed at 

promoting the well-being of all parents and children. With a lack of studies examining the 
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trajectory of early identification of and current motor problems and their relationship to 

race/ethnicity in children with movement difficulties, this research study can inform the 

understanding of social factors and how they play a role in movement problems and future 

assessment/intervention/rehabilitation outcomes for this population.  
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CHAPTER 3 

METHODOLOGY 

The design of the study involved parents/caregivers of children aged 5 to 18 years 

old with motor difficulties. Parents (n = 113) were asked to answer an online survey about 

early motor milestones, demographics, and current motor problems of children. The 

parents/caregivers were at least 18 years of age and reported having a child with motor 

difficulties or disabilities, undiagnosed or diagnosed with DCD or dyspraxia (another term 

for DCD). One participant was excluded due to having cerebral palsy, a condition 

associated with other motor problems that excludes DCD. Another participant was 

excluded due to being 19 years old, leaving a total of 111 participants. Furthermore, the 

mean and standard deviation for the ages of the children, whose parents participated in this 

study on their behalf, was calculated at 11 years old (SD 3.9), or 130 months (SD 47.9).  

Parents accessed the survey via a flyer posted on social media or from their email. 

Then, they clicked the link posted on the flyer to access the survey and completed it. 

Consent took place before the participant (parent) began the survey. The parent indicated 

their voluntary agreement by clicking the “Accept” button. Then, they completed the 

following sections of the survey: (1) demographic questionnaire, (2) motor milestone 

questionnaire, and (3) developmental coordination disorder questionnaire (DCDQ). Filling 

out all sections of the survey took about 15 minutes to complete. Recruitment for the 

current study was through posts on Facebook, Twitter, Instagram, emails, and flyers. 
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The flyer listed the inclusion criteria for the study: movement difficulties, developmental 

coordination disorder, and dyspraxia. All methods were approved by the Institutional 

Review Board at the University of Texas at Arlington. 

3.1 Questionnaires 

3.1.1 Demographic Questionnaire 

We asked questions surrounding the following topics: age, gender, ethnicity, 

country, information on diagnoses, the social support level received from family and 

friends after receiving their child’s diagnosis, income, experiences of racial discrimination 

based on questions given in a previous study (Alabi, 2015), history of movement-related 

difficulties, and the highest level of education (surveylegend) of the person answering the 

survey.  

3.1.2 Motor Milestone Questionnaire 

We asked parents to indicate whether their child was “on time” or “late” based on 

the parent questionnaire of the age of acquisition of motor milestones (Benjamin Neelon 

et al., 2012; Cyrulnik et al., 2007) for 10 developmental milestones. Those 10 

developmental milestones are as follows: 1) lift their head, 2) turn back (roll) to belly, 3) 

sit without support, 4) crawl hands and knees, 5) stand with assistance, 6) stand without 

support, 7) walk with assistance, 8) walk without support, 9) climb stairs, and 10) walk 

up/downstairs without support. We also asked parents to specify the month that their child 

achieved each milestone to the best of their knowledge. 
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3.2 Motor Assessment 

3.2.1 DCDQ  

The DCD-Q (Wilson et al., 2009) is used as a parental report to screen for children 

between 5 and 15 years of age with possible motor difficulties. This questionnaire contains 

15 questions relating to the child's gross and fine motor skills.
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CHAPTER 4 

RESULTS 

4.1 Motor Milestone Questionnaire 

For all 10 developmental milestones, the mean age of achievement in months is 

shown in Table 3.1, along with parental indication of their child being “on time or late” for 

each milestone.  

Table 4.1: Mean of Motor Milestone Achievement (in months) and the 
Number of Children that Parents Described Being Either on 
Time or Late. 

 
 
 

Developmental milestone 

 
Mean age in months 

of milestone 
achievement 

 
 

On time 

 
 

Late 

Lift head 3 93 (84%) 18 (16%) 
Turn back (roll) to belly 5 82 (74%) 29 (26%) 
Sit without support 8 71 (64%) 40 (36%) 
Crawl hands and knees 11 54 (49%) 57 (51%) 
Stand with assistance 11 71 (64%) 40 (36%) 
Stand without support 14 62 (56%) 49 (44%) 
Walk with assistance 13 65 (59%) 46 (41%) 
Walk without support 16 60 (54%) 51 (46%) 
Climb stairs 19 55 (50%) 56 (50%) 
Walk up/downstairs 
without support 

33 35 (32%) 76 (68%) 

 

4.2 DCDQ 

For the fifteen items categorized into three components, the mean score was taken 

(Figure 3.1). The three components of the DCDQ include: Control During Movement 

(CDM), Fine Motor/Handwriting (FMH), and General Coordination (GC). Based on the
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sum of mean scores from the three DCDQ categories, we see the total number of 

participants with a possible DCD indication (Figure 4.2). 

 

 

 

 

Figure 4.1: Average Scores for Each 
DCDQ Category 

Figure 4.2: Number of Participants with 
DCD Indication from the 
DCDQ Scores 
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CHAPTER 5 

DISCUSSION 

The aim of the study was to investigate if a child’s achievement of motor 

milestones and later motor problems in children with Dyspraxia/DCD was associated with 

race/ethnicity. We hypothesized that there was a significant difference between a child’s 

race/ethnicity and the early identification and experiences in the population. Unfortunately, 

we could not include an analysis of the minority population with motor problems due to 

the lack of diversity amongst the sample population. The sample was self-selected, and we 

could not find the proper distribution for minority groups, therefore the data was not 

reliable and cannot be used. Nevertheless, the focus will be on the achievement of motor 

milestones and if the current 10 developmental milestones are a reliable indicator of motor 

problems.  

First, the demographic questionnaire allowed a better understanding of the 

framework of the data sample. The majority of our participants were from the United 

States, but also from Brazil, France, Ireland, Australia, Canada, Bolivia, the United 

Kingdom, and more. Interestingly, 65% of participants stated that their average household 

income was $70,000 or more. Similarly, 70% of parents/caregivers had either their 

bachelors or masters degree. Given the income and education level of the sample, along 
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with the fact that over 50% of the participants stated that their household income does not 

affect the child’s level of treatment for diagnosis, we could only speculate that the opposite 

could be said for minority parents/caregivers.  

Although some parents were knowledgeable about their child’s diagnoses or motor 

delays, they still had to advocate for their child’s needs to be heard. One parent mentioned 

that even though they work as “a speech language pathologist (SLP) and had knowledge 

of [their] daughter’s difficulties, [they] still had to search far to get the right OT and 

diagnosis.” In fact, another parent commented about their child saying, “I feel the system 

let him down by diagnosing him so late.” With these comments from parents, we recognize 

the reality that some of them have not received adequate support for themselves nor their 

children.  

Furthermore, as shown in Table 1 in the “on time” category, 78% of parents 

considered their children to have reached seven of the ten developmental milestones “on 

time.” These seven milestones include: lift head (84%), turn back to belly (74%), sit 

without support (64%), stand with assistance (64%), stand without support (56%), walk 

with assistance (59%), and walk without support (54%). With seven of the 10 

developmental milestones considered to be “on time,” it reinforces the notion that these 

milestones may not be beneficial indicators of developmental delay. Usually, TD children 

who do not reach a milestone or reach them much later than children of the same age, can 

be the earliest indication that a child may have a developmental delay (CDC, 2022). 

Therefore, since the scores in the DCDQ are suspect for DCD, and only two motor 

milestones (crawl hands and knees and walk up/downstairs without support) are considered 

“late,” it raises some concern of inconsistency.  
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Even though, the milestones crawl hands and knees, and stand with assistance share 

the same mean age of milestone achievement (11 months), yet one was achieved “late” and 

the other “on time.” According to parental reports, 51 % of children crawled “late,” 

whereas standing with assistance (64%), was achieved “on time.” Interestingly, for the 

developmental milestone climb stairs, 50% of children were “on time” and 50% were said 

to have achieved the milestone “late.” However, the DCDQ scores reflect the reality that 

over 90% of the children in this sample could have possible motor problems.  

Besides, if parents reported that their child has achieved most motor milestones “on 

time,” it further emphasizes the credibility of using milestones as a gauge to hint at the 

possibility of children experiencing motor problems or developmental delay. Interestingly, 

the mean ages of milestone achievement for the DCD group in a similar study were quite 

similar (Lee et al., 2021). The average age a child lifted their head was 2.57 months and sit 

without support was 7.62 months (Lee et al., 2021). Similarly for the results in the current 

study, at three months children lifted their head, and achieved sit without support at eight 

months. Moreover, the developmental milestones that children achieved “late” were also 

somewhat similar to the results in that study.  

However, if the results are almost comparable to that of a previous study, this raises 

the notion that milestones are not great predictors of later motor development and probably 

should not be the only deciding factor of developmental delay. Note, however, that a 

significant number of children struggled with achieving each of these milestones, more 

specifically with climbing up and down the stairs without support. Nevertheless, the 

overwhelming amount of children suspect for DCD, based on the DCDQ scores, do not 

reflect the reality of parental reports of the motor milestone questionnaire. 
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Therefore, more research is needed to analyze developmental milestones and their 

efficacy of indicating motor problems. Moreover, if milestones are the most used indicators 

for motor problems, further research is needed to construct a new method to signify the 

prevalence of DCD and other motor problems. Additionally, when a parent asked their 

pediatrician about delays their child was experiencing, the pediatrician stated that “he was 

still in the normal range.” In fact, the parent also commented that “this delayed testing and 

therefore support, for three years.” This not only spotlights the need for a policy change 

related to motor milestone achievement in the medical community, but also accentuates the 

lack of support parents feel when voicing the concerns they have for their children. 

Consequently, if motor milestones and another measure of indication could be used to 

validate the existence of developmental delay in children, then it could prove beneficial to 

the DCD diagnostic process. Thus, contributing to the importance of further research to 

identify measures that could be used to best identify motor problems.
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CHAPTER 6 

LIMITATIONS 

The results of this study were reliant upon parental reports. Although the methods 

utilized were valid and reliable, we cannot overlook possible bias from parents. Hence, the 

missing data for the motor milestone questionnaire, due to parents being unsure of the exact 

account, did affect the sample size of mean ages in the analyses. Additionally, with about 

89% of the self-selected data sample being white and about 11% non-white, we could not 

use the data to support the claim that the relationship between motor milestone 

achievements and race/ethnicity in the minority population were associated. Thus, making 

the data not credible for this group.



 

 20 

CHAPTER 7 

CONCLUSION 

Motor milestone achievement has been shown to be an indicator of motor 

difficulties with children who have DCD and other known disorders. However, we 

demonstrated that the children in this study had a slightly higher age of attainment of 

certain motor milestones when compared to the expectation.  More specifically, whether 

parents reported their child being “on time” or “late” was different than over 90% of 

children being suspect for DCD. We also recognized the lack of empathy towards parents 

with children with DCD or motor delays, highlighting the need for parental support. Our 

findings suggest the importance of advocating for children with motor difficulties, as well 

as questioned the validity of the 10 motor milestones used to indicate potential motor 

problems.  
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