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Abstract
Although it is now widely accepted that developmental co-ordination disorder 
(DCD) persists into adolescence and adulthood, few studies have assessed the con-
cept of Quality of Life (QOL) within the adult DCD population. This is despite a 
growing recognition that children and adolescents with DCD experience poorer 
QOL than their typically developed peers. The small body of literature which has 
examined QOL in adults with DCD has reported that they also report lower levels 
of QOL as a result of motor coordination deficits. Little research has investigated 
the factors that result in adults with DCD reporting lower QOL than their typically 
developed counterparts. The current study explored the relationships between QOL 
and motor coordination, and QOL and three individual subtypes of avoidance within 
an adult DCD sample. Eighty-five adults (27 males; 58 females) who reported a 
diagnosis of, or believe that they have DCD, completed an online questionnaire that 
consisted of three already established questionnaires in order to measure the con-
cepts of QOL, motor coordination and avoidance, respectively. A hierarchal multi-
ple regression revealed that all three types of avoidance behaviors were significant 
predictors of QOL scores, while levels of motor coordination did not significantly 
predict scores of QOL. These results highlight the need for clinicians to develop 
interventions to help reduce avoidance behavior and social impairment, in order to 
improve QOL within the DCD adult population.

Keywords DCD · Adults · Dyspraxia · Clumsy · Neurodevelopmental · Avoidance · 
Quality of life

Introduction

Despite being one of the most common neuro-developmental disorders amongst 
children, it is still regarded as being very much under-recognised (Missiuna et al., 
2006). This can be partially explained by the relatively common co-occurrence of 
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DCD with other disorders, with attention deficit hyperactive disorder (ADHD), 
learning disabilities and autistic spectrum disorders (ASD) being the most common 
co-existing neuro-developmental disorders (Blank et al., 2012). While it was once 
thought that DCD could be outgrown with age, longitudinal research now suggests 
that abnormal difficulties in gross and/or fine motor coordination and problems with 
learning new motor skills may persist through adolescence (Cantell et  al., 1994) 
although these may present different for males relative to females (Cleaton et  al., 
2021). Such difficulties persist for almost half of all children diagnosed with DCD 
(Cantell et al., 1994; Geuze & Börger, 1993) and then through adulthood for those 
that are most severely affected (Cousins & Smyth, 2003).

There is a growing body of literature suggesting that the broad range of hetero-
geneous difficulties experienced by children and adolescents with DCD has nega-
tive emotional, behavioral, social and academic repercussions (Cantell et al., 1994; 
Dewey et al., 2002; Hill et al., 2011; Smyth and Anderson, 2000; Tal-Saban, et al., 
2014a). For instance, while in school, children with DCD have been found to spend 
more time alone (Smyth & Anderson, 2000), be socially immature (Gillberg & 
Gillberg, 1989), have lower levels of self-esteem and self-worth (Piek et al., 2000; 
Shaw et  al., 1982), and are more introverted and anxious than their neurotypical 
peers (Schoemaker & Kalverboer, 1994). Studies have also demonstrated that chil-
dren with DCD have poor concentration levels (Losse et al., 1991) and poorer aca-
demic achievement (Cantell et al., 1994) relative to their peers.

Although there has been extensive research conducted assessing the difficul-
ties faced on a daily basis by individuals with DCD within the children and ado-
lescent populations in recent years, the developmental course and outcomes of 
DCD into adulthood remains relatively unexplored (Barnett et al., 2011). Findings 
from studies assessing the symptoms and implications of DCD within the adoles-
cent and adult DCD populations suggests that many of the deficits and difficulties 
experienced in childhood DCD, such as poor motor coordination and organisational 
skills, still remain (Tal-Saban et al., 2014a). Deficits in gross- and fine-motor skills 
(Cantell et al., 2003), handwriting (Barnett et al., 2011; Kirby et al., 2008) and time 
management skills (Tal-Saban et al., 2014b) are the most prominent characteristics 
of DCD within the adolescent and adult population. Research suggests that such dif-
ficulties can impair individuals in many aspects of everyday life such as; organisa-
tional skills, driving (de Oliveira & Wann, 2011; Kirby et al., 2011a) and retaining 
employment status (Kirby et al., 2013).

The concept of participation, defined as a person’s involvement in daily activi-
ties in a variety of environments, roles and life situations (Liberman et al., 2013), 
has been explored quite extensively within the DCD population. Research regarding 
participation amongst individuals with chronic conditions suggests that the sever-
ity of their physical limitations is one of the primary determinants of impaired par-
ticipation (van Campen & Iedema, 2007). Studies assessing levels of participation 
exhibited by individuals with DCD have yielded evidence suggesting that children 
with DCD engage in significantly less participation behavior than their neurotypi-
cal peers (Sylvestre et al., 2013; Mandich et al., 2003; Rosenblum & Engel-Yeger, 
2014). Similar studies have also been replicated within the adult population, with 
Kirby et al. (2008) suggesting that adults with DCD participate significantly less in 
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physical activities and are more likely to live at home with their parents. The authors 
suggest that this is due to continued need for support in daily activities. Cousins and 
Smyth (2003) highlighted that many adults with DCD are unable or unwilling to 
learn how to drive as a result of poor motor coordination or skill-learning difficul-
ties. This results in their levels of independence and social and employment oppor-
tunities being reduced substantially.

Ottenbreit and Dobson (2004) defined avoidance behavior as the act of refraining 
from, or escaping from, an action, person or thing. Avoidance behavior is a coping 
style utilised by many individuals who are living with disabilities and/or chronic ill-
ness (Dettling-Ihnenfeldt et al., 2016). The maintenance of avoidance behaviors can 
be explained through the principles of learning because these behaviors are nega-
tively reinforced through the avoidance of aversive situations (Zeiss et  al., 1979). 
However, these behaviors can result in the engagement in depressive like symptoms, 
such as an increase in passive behavior (e.g., withdrawal and isolation) and increased 
rate of escaping and avoiding potentially aversive conditions (Petts et al., 2016). One 
well-established measurement of avoidance behavior is the Behavioral Activation 
Depression Scale (BADS; Kanter et al., 2007). The developers of the BADS (Kanter 
et al., 2007) suggest that levels of avoidance behaviors can be predictive of future 
depressive tendencies.

As aforementioned, a small body of literature exists that has assessed participa-
tion in daily tasks and social roles amongst the DCD population. However, little 
research has specifically assessed the distinct concept of avoidance and the types 
of avoidance behaviors individuals with DCD engage in. Indeed, only one known 
study has examined this. Kirby et al. (2011b), in a study of young adults with DCD 
reported that adults with DCD reported social difficulties and isolation. The results 
yielded from this study suggested that almost three quarters of the participants reg-
ularly avoid getting involved in team games and going dancing, with participants 
reporting that this is largely due to their coordination problems. Research of partici-
pation in young boys with DCD has also highlighted that individuals with DCD tend 
to avoid opportunities for social engagement, preferring to spend leisure time alone 
(Poulsen et al., 2007).

Given that DCD has profound effects on many aspects of an individual’s life, sev-
eral studies have assessed whether the condition affects children’s QOL (Flapper & 
Schoemaker, 2013; Zwicker et al., 2013) and more recently, adolescents and adults 
(Hill et al., 2011; Tal-Saban et al., 2014a). QOL has been defined as an “individuals’ 
perception of their position in life in the context of the culture and value systems in 
which they live and in relation to their goals, expectations, standards and concerns” 
(WHOQOL Group, 1995; p.1405). It is a subjective evaluation which is embedded 
in a cultural, social and environmental context (WHOQOL Group, 1995). For indi-
viduals with a disability, QOL incorporates the influence and interaction of envi-
ronmental factors, the impact of disability on life and the opportunities open to the 
individual (Patrick et al., 2000). According to Megari (2013), most chronic illnesses, 
such as cancer, heart diseases, HIV or diabetes, for example, have the potential to 
significantly reduce an individual’s QOL. Similarly, van Campen and Iedema (2007) 
suggest that the observed differences in QOL levels may be explained by lower par-
ticipation and physical limitations among individuals living with chronic disease. 
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Indeed, individuals with DCD across all age groups report significantly poorer QOL 
than their peers, possibly due to the academic, social, behavioral and emotional ram-
ifications associated with DCD (Kaplan et al., 2001; Tal-Saban et al., 2012a).

The results of a qualitative study conducted by Mandich et al. (2003) suggests 
that the QOL of children with DCD is negatively affected as a result of motor 
deficits, difficulties in social participation and activities of daily living. Studies 
of adolescents and adults have yielded similar results with many researchers sug-
gesting that motor co-ordination deficits, levels of participation and avoidance 
of certain social situations, among other factors, effects QOL within the DCD 
population (Cousins & Smyth, 2003; Tal-Saban et  al., 2014b). Although many 
researchers now suggest that such associations may exist, there is still very much 
an absence of research assessing the direct relationships between levels of motor 
coordination, participation, and avoidance behaviors on QOL in adults with DCD.

One such longitudinal study conducted by Tal-Saban et  al. (2014a) assessed 
QOL and participation across three different young adult groups: DCD, border-
line DCD and non-DCD groups, respectively. The results indicated that both the 
DCD and borderline DCD groups reported significantly lower scores of participa-
tion, QOL and life satisfaction than their typically developed peers in the non-
DCD group. Although the results were consistent with those of Hill et al. (2011), 
the researchers highlight the need for further research exploring the implications 
of motor coordination difficulties on QOL and participation, in order to develop 
interventions that may help improve the lives of those who live with DCD. This 
need is further emphasised by studies suggesting that adults with DCD experi-
ence poorer mental health (Kirby et  al., 2013) and are at an increased risk of 
developing depression and high levels of anxiety compared to their neurotypical 
peers (Hill & Brown, 2013).

The current study aimed to further the current DCD literature by examining: 
(1) whether levels of motor coordination has a direct relationship on QOL and (2) 
whether levels of avoidance behaviors are directly associated with QOL in adults 
with DCD. As previously outlined, studies conducted by Tal-Saban et al. (2014a) 
and Cousins and Smyth (2003) found that when compared to a non-DCD sample, 
adolescents and adults with DCD report lower QOL. The current study attempted 
to build upon this research further and assess whether levels of motor coordina-
tion directly influence ratings on QOL. Given the absence of research specifically 
examining the concept of avoidance behavior, and more specifically its impact 
on the QOL of adults with DCD, the current study attempts to help fill this gap 
in the literature by assessing whether levels of engagement in avoidance behav-
iors directly influences QOL within this population. Firstly, we hypothesised that 
higher scores on three subscales of the Behavioral Activation Depression Scale 
(BADS; Kanter et  al., 2007), School/Work Impairment, Social Impairment and 
Avoidance, would be associated with poorer QOL scores. Secondly, in accord-
ance with previous literature, we hypothesised that adults with DCD who report 
experiencing greater levels of motor coordination difficulties on a daily basis will 
report poorer QOL.
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Method

Participants

A sample of 94 participants (34 males and 60 females), aged between 18 and 63 
(M = 32.65, SD = 11.77) were recruited through the Dyspraxia/DCD Association of 
Ireland and various social media platforms. Participation was restricted to individu-
als who were at least 18 years old and had previously been diagnosed with DCD 
or believed that if clinically assessed; they would receive a diagnosis of DCD. 25 
(27.6%) of the participants also reported a diagnosis or a suspected diagnosis of a 
comorbid disorder (eg., dyslexia, autism and type 2 diabetes). In keeping with other 
research in the area (Tal-Saban et al., 2012b), participants who reported a diagnosis 
or suspected diagnosis of a comorbid disorder were included in the study.

Design

This exploratory study was designed to examine whether levels of engagement in 
avoidance behavior and levels of motor coordination have a direct effect on the QOL 
of adults with DCD. An online survey was compiled, consisting of several demo-
graphic questions and three standardised self-report questionnaires relating to the 
concepts of QOL, motor coordination difficulties and avoidance behaviors, respec-
tively (see below).

Materials

Demographic Questions

Participants were presented with several short demographic questions concerning 
age, gender, DCD diagnosis and comorbid disease diagnosis. Individuals who did 
not report a diagnosis of DCD were asked if they believed they would receive a 
diagnosis of DCD if clinically tested.

Quality of Life Scale (QOLS; Burckhardt et al., 1989)

Quality of Life was measured using the 16-item QOLS (Burckhardt et  al., 1989). 
This measure assesses five conceptual domains of QOL: material and physical 
well-being, relationships with other people, social, community and civic activi-
ties, personal development and fulfilment, and recreation. Participants rated their 
present level of satisfaction with the specific factors outlined in each item using a 
seven-point scale, referred to as the delighted-terrible scale (Wahl et al., 2004). Item 
scores are totalled which results in total participant scores ranging between 16 and 
112, with higher scores indicating a better QOL. Although the QOLS was origi-
nally developed through research on a healthy population, it has been validated and 
used successfully within populations with various chronic illnesses (Burckhardt & 
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Anderson, 2003; Wahl et al., 1998; Borge et al., 2011). Burckhardt and Anderson 
(2003) suggest that the average total score for healthy adults’ populations is 90. The 
Cronbach’s alpha in the current sample was 0.836.

The Behavioral Activation Depression Scale (BADS; Kanter et al., 2007)

For the purpose of this study, several subscales of the BADS (Kanter et al., 2007) 
were adopted to assess avoidance behaviors. The original BADS (Kanter et  al., 
2007) is a 25-item questionnaire, consisting of four subscales. The four subscales 
include; (1). “Activation”, a seven-item subscale, which refers to focused, goal-
directed activation and fulfilment of scheduled tasks. (2). “Avoidance”, a nine-item 
subscale which represents avoidance of negative aversive states and engagement 
in rumination. (3). “Work/School Impairment”, a five-item subscale which relates 
to the repercussions of inactivity on work and educational duties and (4) “Social 
Impairment”, a five-item subscale which represents similar social consequences and 
social isolation. The three subscales adopted for the current study were Avoidance, 
Work/School Impairment and Social Impairment.

Within the BADS, participants were instructed to “Please read each statement 
carefully and then circle the number which best describes how much the statement 
was true for you during the past week, including today.” Participants rated each item 
using a 7-point scale ranging from 0 (not at all) to 6 (completely). Scores within 
each subscale were added to give a total subscale score. Higher scores in each sub-
scale reflect greater avoidance behavior. Previous studies have found that each indi-
vidual subscale of the BADS used in this study has good internal consistency, and 
test–retest reliability (Kanter et al., 2007).

Adolescents and Adults Coordination Questionnaire (AAC–Q; Tal‑Saban et al., 
2012b)

The AAC-Q is a brief, user friendly and ecologically valid 12-item questionnaire, 
developed to screen for DCD amongst adolescents and adults (Tal-Saban et  al., 
2012b). It is a standardised questionnaire within which respondents are asked to rate 
how often they experience various motor coordination difficulties as described in 
each individual item. Participants rate how often they encounter such difficulties on 
a 5-point Likert scale, ranging from never or 0% to always or 100%.

Within research, the AAC-Q is predominantly used to assign participants to one 
of three groups: probable DCD, suspected borderline DCD or control/non-DCD 
groups. Higher total scores are indicative of worse motor coordination function. 
Studies using the AAC-Q has provided sufficient evidence of reliability and validity 
for the tool in measuring motor coordination deficits and identifying suspected DCD 
(Tal-Saban et  al., 2012a, 2012b). Although the developers of the AAC-Q recom-
mend that for DCD research purposes, only participants who score above the prob-
able DCD cut-off should be included for data analysis, they highlight that it is not 
necessary. A mean score of 19.26 on the AAC-Q was found within a large random 
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sample size of 2379 of young adults aged between 19–25 (Tal-Saban et al., 2012b). 
In the present study, the Cronbach’s alpha was 0.82.

Qualtrics

The online survey software “Qualtrics” was used for participants to access and com-
plete the research questionnaire. A web-link was provided in the recruitment email 
sent out by the DCD/Dyspraxia Association of Ireland to its members and in the 
recruitment advertisements on social media platforms. Participants were able to 
access the questionnaire on the Qualtrics software using a phone or computer with 
access to the internet. When individuals clicked on the web-link they were brought 
to the research plain language statement (PLS), followed by the questionnaire.

Procedure

The respective subscales of the BADS and the standardised AAC-Q and QOLS were 
combined with the demographic questions to form an online survey presented to 
participants on the online “Qualtrics” platform. Participants were informed in the 
PLS that participation was voluntary and that by completing and submitting the 
questionnaire, they were giving informed consent for their data to be used as part of 
the study.

Ninety-four individuals completed the questionnaire who met the inclusion cri-
teria. Individuals who did not meet the inclusion criteria (eg., who were not at least 
18 years of age) were directed to the end of the questionnaire and informed that they 
did not meet the requirements necessary to participate.

Data Analysis

Scores on the AAC-Q and the QOLS were totalled to represent overall total scores 
of motor coordination function and QOL, respectively. Similarly, scores from the 
items of the BADS subscales were individually totalled to represent overall scores of 
avoidance behaviors in relation to their respective areas of investigation.

When participant AAC-Q scores were totalled, 72 scored above the probable 
DCD cut-off point, 13 scored within the borderline DCD range, while 9 scored 
below the DCD borderline cut-off point. In order to obtain a larger sample size, the 
decision was made to initially include individuals who scored within the borderline 
DCD range, while the 9 participants who scored below the borderline cut-off were 
excluded from the study, reducing the sample size from 94 to 85. The same analysis 
were then run with only those (N = 72) scoring above the borderline cut-off.

All statistical calculations were conducted using the Statistical Package for 
Social Sciences for Windows (version 21; SPSS Inc., Chicago, IL, USA) with a type 
1 error rate of 0.05. Reliability checks were conducted on each of the scales and 
subscales used in the study. Descriptive analyses were run to establish mean and 
standard deviation scores across variables (see Table 1). Several t-tests were run to 
examine the differences between several demographic groups on scores of QOL. A 
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Hierarchal Multiple Regression was conducted to access the relationships between 
the predictor variables (BADS subscales and motor coordination) and QOL.

Results

Descriptive analyses (See Table  1) revealed that the mean age of the 85 partici-
pants (27 males and 58 females) was 33.14 years (SD = 12.05). Sixty-two (72.9%) 
of the participants reported a diagnosis of DCD, while the remaining 23 (27.1%) 
reported a belief that if clinically assessed, they would receive a DCD diagnosis. 
Similarly, 23 (27.1%) participants also reported a diagnosis of a comorbid disorder. 
The t-test results revealed no significant differences in QOL scores between males 
and females, or between individuals who did or did not report a comorbid diagnosis.

A Hierarchical Multiple Regression was used to assess the ability of three behav-
ioral avoidance measures (Avoidance, Work/School Impairment and Social Impair-
ment) and motor coordination (AAC-Q Scale) to predict levels of QOL. Prior to 
conducting a Hierarchical Multiple Regression, preliminary analyses were con-
ducted to test the relevant assumptions. A sample size of 85 was deemed sufficient 
given that there were four independent variables to be assessed within the analy-
sis. The data also satisfied the assumptions of normality, linearity, multicollinearity, 
homoscedasticity and independence of residuals.

A four stage hierarchical multiple regression was carried out with QOL as the 
outcome variable. The three behavioral avoidance scales were entered as the first 
three blocks, with the Avoidance entered as step 1, Work/School Impairment as Step 
2, Social Impairment as Step 3 and Motor Coordination (AAC-Q scale) as Step 4. 

Table 1  Demographic and 
clinical characteristics of 
participants with DCD

Characteristics Mean SD Range

Age 33.14 12.05 18–63
Quality of Life (QOLS) 75.6 13.3 33–101
Avoidance 20.04 9.93 1–48
Work/School Impairment 14.55 7.1 0–28
Social Impairment 9.75 6.94 0–30
Motor Coordination (AAC-Q) 40.6 8.75 25–60

N %
Sex
Male
Female

27
58

31.8
68.2

DCD Diagnosis
Yes
No

62
23

72.9
27.1

DCD Belief
Yes

23 27.1

Comorbidity
Yes
No

23
62

72.9
27.1
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Despite the fact that previous literature suggests that motor coordination is related 
to QOL within the DCD population, the three behavioral avoidance subscales were 
all entered prior the inclusion of motor coordination. The decision was made to 
prioritise the exploration of the concept of behavioral avoidance within the DCD 
population.

Entered as Step 1, the Avoidance scale explained 18.5% (See Fig. 1) of the vari-
ance in QOL, F (1, 83) = 18.9, p < 0.001. The inclusion of Work/School Impairment 
as Step 2 resulted in the model now accounting for 25.9% of the variance in QOL. 
Work/School Impairment explained an additional 7.3% of variation in QOL and this 
change in  R2 was significant, F (1, 82) = 8.08, p < 0.006. Following the addition of 
Social Impairment, the model accounted for 34.5% of the variance in QOL with 
Social Impairment explaining an additional 8.6% of this variance. This change in 
 R2 was also significant, F (1, 81) = 10.68, p < 0.002. Finally, the inclusion of Motor 
Coordination did not significantly add to the model of QOL, F (1, 80) = 0.405, 
p > 0.05. Together, the four independent variables accounted for 34.8% of the vari-
ance in QOL. In the final model, only two of the predictors were deemed statisti-
cally significant (See Table 2), with Social Impairment recording a higher beta value 
(beta = -0.386, p < 0.005) than Work/School Impairment (beta = -0.23, p < 0.05).

For comparative purposes, the same steps were followed to run a hierarchical 
regression with only those participants (N = 72) who score above the borderline cut-
off. In this second analysis the Avoidance scale, when entered at Step 1, explained 
12.9% (See Fig. 2) of the variance in QOL, F (1,70) = 10.38, p < 0.01. The inclusion 
of Work/School Impairment as Step 2 explained an additional 7.1% of variation in 
QOL and this change in  R2 was significant, F (1, 69) = 6.15, p < 0.05. This resulted 
in the model now accounting for 20% of the variance in QOL. With the addition of 
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Social Impairment, the model accounted for 29.2% of the variance in QOL. Social 
Impairment explained an additional 9.2% of this variance and this change in  R2 was 
also significant, F (1, 68) = 8.80, p < 0.01. As before, the inclusion of Motor Coor-
dination did not significantly add to the model of QOL, F (1, 67) = 0.887, p > 0.05. 
Together, the four independent variables accounted for 34.7% of the variance in 
QOL. In the final model, the only predictor deemed statistically significant (See 
Table 3), was Social Impairment (beta = -0.389, p < 0.005).

Discussion

DCD was previously considered to be a childhood disorder. Although more is now 
known about it in adulthood, there remain considerable gaps in our knowledge of 
the wellbeing of adults with a diagnosis, or suspected diagnosis, of DCD. The pur-
pose of the current research was therefore to conduct the first known study measur-
ing avoidance behaviours in an adult DCD population and the impact of these on 
QOL. Adults with DCD were assessed on self-reported levels of motor coordina-
tion, engagement in avoidance behaviors and QOL. The study revealed that the three 
subscales of avoidance behavior (Avoidance, Work/School Impairment and Social 
Impairment) assessed were each significantly correlated with scores of QOL. More 
specifically, as hypothesised, higher scores in each measure of avoidance behav-
ior was associated with lower scores on QOL. The mean scores on each individual 
avoidance behavior subscale reported by the participants in this study were also 
much higher than the mean scores recorded by Kanter et  al. (2007) in a random 
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sample of 319 adult participants. Although it was predicted that higher levels of 
motor impairment would be significantly associated with lower scores on QOL, this 
was not found to be the case. The findings from the current study are the first to pro-
vide evidence to suggest that adults with DCD engage in more avoidance behavior 
than their neurotypical counterparts and that such avoidance behaviors are directly 
associated with QOL.

A substantial body of literature has assessed levels of participation within a 
DCD population, suggesting that individuals with DCD engage significantly less 
in participation than their non-DCD counterparts (Cousins & Smyth, 2003; Kirby 
et al., 2011b; Mandich et al., 2003; Poulsen et al., 2007; Rosenblum & Engel-Yeger, 
2014; Sylvestre et al., 2013). However, no known research has focused specifically 
on avoidance behaviours which are quite different from non-participation. The cur-
rent research therefore provides new insights into the experiences of adults to DCD. 
Along with suggesting that adults with DCD actively avoid certain situations, the 
results also suggest that the motivation for non-participation may be that participa-
tion in areas such as school, work and in social situations may not be a priority of 
adults with DCD. As such, this may partially explain why previous studies found 
significantly lower participation levels in the DCD population.

It was hypothesised higher scores on three subscales of the BADS would be asso-
ciated with poorer QOL scores and this was indeed found to be the case. Slight dif-
ferences in the contribution of each subscale to the variance in quality of life were 
found depending on whether or not participants below the borderline cut-off on the 
AAC-Q were included in the analysis. This is interesting and highlights the care-
ful consideration needed when including borderline participants in analysis although 
the authors of the AAC-Q suggest that they can be grouped together with those 
above the borderline cut-off. The mean BADS subscale scores recorded in the cur-
rent study were all higher that reported in a general population. Within a random 
sample of 319 undergraduate students, Kanter et al. (2007) reported mean scores of 
14.16 for Avoidance, 8.08 for Work/School Impairment and 3.42 for Social Impair-
ment. By contrast, in the current sample, mean scores of 20.04, 14.55 and 9.75 were 
reported for each subscale respectively.

Taking Avoidance as the first, BADS subscale, both analysis including and 
excluding participants below the borderline cut-off on the AAC-Q suggested that 
this was the subscale most strongly correlated to scores of QOL. As aforementioned, 
scores on the “Avoidance” subscale represents avoidance of negative aversive states 
and engaging in rumination rather than active problem solving. Thus, the strong 
relationship observed in this study suggests that individuals with DCD who report 
higher levels of actively avoiding negative aversive states and engagement in more 
rumination, are more likely to report poorer QOL. The “Avoidance” mean score of 
20.04 for the overall sample was also substantially greater than the mean score of 
14.16 reported in a random sample of 319 college students (Kanter et  al., 2007), 
suggesting that adults with DCD engage in more avoidance and rumination behavior 
than typically developed adults. The results also provide support for previous lit-
erature, which suggests that young adults with DCD tend to demonstrate low levels 
of participation in potentially aversive physical activities such as team sports, driv-
ing and dancing (Cousins & Smyth, 2003; Kirby et  al., 2011a) but also in social, 
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educational and employment situations (Kirby et al., 2011a, 2011b; Tal-Saban et al., 
2014a, 2014b). The current research suggestions that this may go beyond simple non 
participation to active avoidance of many activities and aspects of life. This provides 
a first step into gaining much needed insight into function of non-participation. Fur-
ther research on the potential avoidance involved is needed to elucidate this and 
properly understand the function of behaviour, or non-behaviour, in these contexts.

Higher scores of the second BADS subscale, “Work/School Impairment”, were 
also found to be associated with lower scores of QOL within both the complete 
DCD adult sample, and those above the borderline only. This suggests that the 
consequences of inactivity and passivity on work and school responsibilities nega-
tively impacts QOL within this population. This is not surprising given that studies 
of adults with DCD within educational and work settings indicate that they experi-
ence motor-related difficulties such as handwriting and executive functioning defi-
cits which makes it difficult to meet the demands of school and work (Barnett et al., 
2011; Kirby et al., 2008). Kirby et al. (2013) report that adults with DCD often find 
it difficult to retain employment status. Studies of children with DCD in school have 
suggested that they prefer to spend more time alone (Smyth & Anderson, 2000). 
The current study provides evidence to suggest that such avoidant behavior exhib-
ited during childhood in school may persist into adulthood, negatively affecting their 
education, work responsibilities and QOL.

The items of the third BADS subscale, “Social Impairment”, represent a measure 
of social isolation and the consequences of social inactivity and passivity (Kanter 
et  al., 2007). Higher scores on this subscale were found to be significantly corre-
lated with lower scores of QOL. Indeed, in the second regression performed without 
participants below the borderline cut-off on the AAC-Q, this was the subscale of 
the BADS second most strongly correlated with QOL scores after Avoidance. When 
all participants were included it was the subscale of the BADS demonstrating the 
weakest (although still significant correlation with QOL). This provides support for 
previous research which has suggested that social withdrawal and isolation may par-
tially explain why individuals with DCD report poorer QOL than their neurotypical 
peers (Cousins & Smyth, 2003; Kirby et al., 2011b; Mandich et al., 2003; Tal-Saban 
et al., 2014a). It also opens the door for future research to explore the relationship 
between degree of motor impairment and social impairment and avoidance in DCD. 
Our second hypothesis that motor impairment would be significantly associated 
with poorer QOL of life was based upon existing findings. Tal-Saban et al. (2014a) 
compared QOL scores between individuals with DCD or borderline DCD and indi-
viduals who had no suspected DCD, with the results indicating that adolescents and 
adults with DCD or borderline DCD have poorer QOL than their typically devel-
oped counterparts. The researchers suggest that this difference may be due to the 
motor coordination difficulties experienced by individuals with DCD. In order to 
investigate this further, the current study measured motor coordination and assessed 
its relationship with QOL within individuals within DCD or borderline DCD groups 
only. Our results did not suggest that levels of motor coordination directly influences 
QOL within this particular DCD population. Critically, in combination with our 
other findings, this serves to highlight the relative importance of factors other than 
motor coordination on wellbeing and QOL in an adult DCD population. Although 
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our results did not support the claims of Tal-Saban et al. (2014a), the fact that the 
removal of the borderline cases did not significantly change this finding is of note. 
This lends weight to the suggestion by authors of the AAC-Q that borderline cases 
can be meaningfully included in analyses. However, the relatively high percent-
age of female relative to male participants is at odds with reported prevalence rates 
and may contribute to the discrepant findings. Given that females typically report 
impairment in gross motor and non-motor difficulties while males report challenges 
with fine motor difficulties (Cleaton et  al., 2021). It is therefore possible that the 
females sampled presented primarily with non-motor rather than motor difficulties.

A number of limitations should be noted when interpreting the current find-
ings. One issue of particular note that is more objective, physical measures of 
motor coordination may have advantages over self-reports, and future research 
should look to incorporate these in order to strengthen the participant inclusion 
and screening criteria. Additionally as previously highlighted, although the preva-
lence of DCD being much greater in males, the participants of the current study 
consisted of only 27 males (31.8%), in comparison to 58 females (68.2%). There-
fore, the sample may not accurately represent the DCD adult population and thus 
reduces the ecological validity of the results. This imbalance may be partially 
explained by research suggesting that females may be more willing to participate 
in social research (Markanday et al., 2013). Similarly, the inclusion of 12 partici-
pants who scored within the borderline DCD range on the AAC-Q may also limit 
the generalisability of this study. This is despite Tal-Saban et al. (2014b) indicat-
ing that although it is not preferable, it is acceptable to include individuals who 
score within this range in DCD research. As the study took the form of an online 
questionnaire, it also meant that individuals with severe DCD symptoms, both 
motor and non-motor, may not have participated due to the coordination skills 
required to complete the questionnaire. Although less convenient, future research 
of a similar nature should consider using phone calls and face to face meetings as 
forms of data collection in order to obtain a more representative DCD sample.

Despite some limitations, this study has important implications for future DCD 
research and for the QOL of adults with DCD. It is the first study of its kind that has 
specifically examined levels of avoidance behavior within the DCD adult population 
and its relationship with QOL. Given that the results yielded indicate that avoidance 
behavior significant influences QOL, it is important that future research attempts 
to replicate and expand on these findings. It is also important that future research 
attempts to establish successful interventions which can help reduce avoidance 
behavior and ultimately increase the QOL of adults with DCD. Behavior Activation 
(BA) treatment has emerged as a cost effective form of intervention for reducing 
depression (Porter et al., 2004) and Post-Traumatic Stress Disorder (PTSD) symp-
toms in veterans (Jakupcak et  al., 2006). Future researchers may wish to explore 
whether the underlying concepts of BA treatment can be used as the foundation 
upon which an effective intervention treatment for adults with DCD can be based, 
whereby it reduces engagement in avoidance behaviors, improves behavioral activa-
tion and ultimately leads to improved QOL.

To conclude, our study suggests that adults with DCD actively avoid poten-
tially aversive social situations in everyday life, including in school and workplace 
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settings. The findings also suggest that those who engage in more avoidance behav-
iors are more likely to experience lower QOL than those who engage less frequently 
in active avoidance. However, the results did not provide evidence to suggest that 
motor coordination has a direct impact on QOL. Overall, the findings from this 
study highlight the need for further research exploration of the concept of avoidance 
behavior within the DCD adult population in order to develop effective intervention 
treatments which can be utilised by clinicians to improve the QOL of adults with 
DCD.
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