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Introduction: Pedestrians are a vulnerable group at the roadside and previous 
research has identified that children with DCD and ADHD are at a heightened risk of 
pedestrian injuries. Despite this, limited research has explored parental perspectives 
of the pedestrian risks faced by children with DCD and/or ADHD. Understanding 
parents’ perspectives provides a unique insight into the challenges children face 
every day and the concerns that parents perceive regarding their children’s safety as 
pedestrians. Therefore, the aim of this study was to explore parents’ perspectives of 
the pedestrian risks faced by their children with DCD and/or ADHD.

Methods: Semi-structured interviews were conducted with 14 parents of primary 
school and early secondary school aged children with age range 7–17. The 
participants were divided into three groups based on their children’s conditions: 
DCD group (10–17 years, n = 3), ADHD group (7–13 years, n = 5), and co-occurring 
group (7–16 years, n = 6). All parents confirmed an existing diagnosis and completed 
the SNAP-IV and DCDQ as screening tools. The interviews explored parents’ 
perspectives regarding their children’s pedestrian behaviors, parents’ concerns 
and preventative measures taken to improve the pedestrian safety of their children 
with DCD and/or ADHD. Reflexive thematic analysis was undertaken to analyze the 
interviews, from which three themes were developed.

Results: The first theme related to the challenges experienced by children at the 
roadside; parents emphasized the significance of structured and controlled pedestrian 
crossing sites, underlining their preference for designated crossings as safer options 
due to their heightened perceptions of risk associated with other road-crossing 
locations. The second theme: parental concerns and influences on children’s road 
safety referred to their children’s performance and safety at the roadside, leading to 
increased monitoring and a more protective approach to road crossing. The third 
theme: road safety education related to various strategies parents implemented to 
mitigate risks, while balancing independence and prioritizing their safety.

Discussion: While there were commonalities in the challenges faced by children 
with DCD and/or ADHD at the roadside, there were also notable differences. Parents 
of children with DCD discussed challenges with spatial awareness and motor skills, 
whereas parents of children with ADHD discussed challenges with impulsivity and 
inattention. Parents of children with co-occurring DCD and ADHD described a 
complex interplay of these challenges. It is evident from the interviews that children 
with DCD and/or ADHD require a distinct approach to develop their pedestrian 
skills effectively and parents reported specific strategies they used to address the 
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risks associated with their children’s roadside behavior. Promoting pedestrian safety 
for children with DCD and/or ADHD necessitates collaboration among parents, 
schools and local authorities to implement comprehensive measures ensuring their 
safety. These findings contribute to understanding parental experiences and needs, 
providing valuable guidance for targeted interventions and policies to enhance the 
road safety of children with DCD and/or ADHD.

KEYWORDS

pedestrians, attention deficit hyperactivity disorder, developmental coordination 
disorder, road crossing, risky behavior, child safety, executive function, parental 
concerns

Introduction

The ability to move around one’s community and from one 
location to another by any mode of transportation such as walking, 
cycling, driving and public transport is the definition of community 
mobility (Scott and Tulloch, 2021). Community mobility is an integral 
occupational enabler for individuals across the lifespan which 
supports well-being and the participation in meaningful occupations 
including, but not limited to, education, social participation and 
leisure activities (Stav, 2014; Scott and Tulloch, 2021). Independent 
community mobility, particularly for children, plays a crucial role in 
their health and physical, social and mental development (Shaw et al., 
2015). As children mature, their desire for independence grows, 
prompting them to seek autonomy in their mobility choices. Previous 
research has studied the growing desire for independent mobility for 
children across 14 different countries (Shaw et  al., 2015). By age 
11 years, most children in surveyed nations could cross main roads 
unaccompanied, by age 12 years, a majority had the freedom to travel 
within walking distance alone and by age 13 years, could navigate their 
way home from school independently or utilize local bus services 
(Shaw et al., 2015). Despite the importance of community mobility, 
approximately 1.35 million people die every year due to preventable 
Road Traffic Accidents (RTA) and the World Health Organization 
(2018) reports that road traffic accidents are the leading cause of death 
for children worldwide. Thus, moving around communities can be a 
hazardous activity especially for groups that are vulnerable at the 
roadside, such as child pedestrians (Tapiro et  al., 2014). In the 
United Kingdom, the daily average of 1 death and 10 serious injuries 
including children and adults has remained relatively unchanged for 
more than 15 years and the overall estimated cost of road traffic 
accidents in Great Britain is £12 billion annually (Department for 
Transport, 2019, 2020). Thus, safe and accessible community mobility 
is crucial for individuals’ well-being and meaningful engagement in 
activities, yet the persistent risks and high social and economic costs 
associated with road traffic accidents emphasizes the urgent need for 
effective measures to prioritize road safety.

Furthermore, previous studies have identified that children with 
Developmental Coordination Disorder (DCD) and/or Attention 
Deficit Hyperactivity Disorder (ADHD) are at additional risk of 
pedestrian injuries (Wilmut and Purcell, 2021; Tabibi et al., 2022). 
ADHD is a neurodevelopmental disorder characterized by inattention, 
hyperactivity and impulsivity beyond developmental norms that 
negatively impacts activities of daily living (Ramos-Quiroga et al., 

2009). Similarly, DCD is a neurodevelopmental disorder marked by 
significant motor coordination impairments, adversely affecting daily 
activities (Kirby et al., 2013). While ADHD affects 5–7% of children 
globally (Abdelnour et al., 2022), the worldwide prevalence of DCD 
is estimated to be 5% (Blank et al., 2019). A significant co-occurrence 
rate exists between these two disorders, with estimates suggesting a 
co-occurrence of 50%, which underscores the need for investigating 
these disorders separately and together in relation to pedestrian safety 
(Goulardins et al., 2015). Navigating busy roads presents a unique 
challenge for children with DCD and/or ADHD. Research reveals a 
significantly elevated risk of pedestrian injuries for these populations 
compared to typically developing children (Wilmut and Purcell, 2021; 
Tabibi et al., 2022). This heightened vulnerability can be attributed to 
several key factors associated with each disorder. The characteristics 
associated with ADHD, including reduced attention, impulsive 
behaviors and hyperactivity, can have a negative influence on 
pedestrian performance (Wilmut and Purcell, 2020; Tabibi et  al., 
2022). Inattention and hyperactivity are suggested to be associated 
with poor timing when deciding to cross (Parr et al., 2021), while 
impulsive behaviors could lead to unsafe road-crossing decisions 
(Tabibi et  al., 2022). Similarly, DCD, characterized by motor 
coordination impairments, presents distinct challenges for safe 
pedestrian behavior (Kirby et al., 2013). Deficits in spatial awareness, 
visual processing such as looming sensitivity, which is the ability to 
perceive and respond to approaching objects or vehicles, and visual-
motor ability can hinder their ability to navigate complex traffic 
situations effectively (Purcell et al., 2012, 2017). Children with DCD 
may struggle to accurately judge distances and gaps between vehicles 
or execute coordinated movements quickly and smoothly when 
crossing roads leading to an increased risk of pedestrian injuries 
(Kirby et al., 2013; Purcell et al., 2017). For example, Purcell et al. 
(2011) found that poor perceptual-motor coupling in DCD can 
impact selecting safe temporal crossing gaps leading to inadequate 
crossing decisions and increased risk of injury. Additionally, children 
with DCD were found to have poor visual-motor abilities leading to 
reduced sensitivity in identifying approaching vehicles and inadequate 
road crossing decision-making, contributing to a potential increased 
vulnerability to road traffic injuries (Purcell et al., 2012, 2017). When 
these challenges associated with DCD combine with the inattention, 
impulsivity and hyperactivity observed in ADHD, the vulnerability to 
pedestrian accidents can further increase, potentially leading to more 
frequent and severe road traffic injuries (Wilmut and Purcell, 2020). 
In relation to ADHD, Clancy et al. (2006) found that the risk of road 
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traffic injuries in adolescents could be  attributed to inattention, 
although a study conducted by Stavrinos et  al. (2011) found that 
executive dysfunction may be the primary underlying factor for the 
increased risk of pedestrian injuries in children with ADHD. Overall, 
while ongoing research continues to explore the underlying causes, 
there is a consensus that children with DCD and/or ADHD face an 
elevated risk of pedestrian road traffic accidents and injuries.

Despite the growing recognition of the risks associated with DCD 
and/or ADHD in relation to pedestrian safety, there is a dearth of 
knowledge regarding the experiences and perspectives of parents of 
children with these conditions in relation to pedestrian risks. Parents 
of these children can provide a unique perspective regarding the 
challenges faced in the context of road safety. Their close observation 
and intimate knowledge of their child’s behavior and responses to the 
environment, uniquely position them to offer insights into the 
specific challenges faced by their children as pedestrians. While 
behavioral studies are essential, parental perspectives provide a 
contextual and nuanced understanding, shedding light on the 
practical implications of these challenges in real-world situations. 
However, few studies have highlighted parents’ experiences of 
children with DCD and/or ADHD at the roadside. Brook and Boaz 
(2006) identified, through a questionnaire, that parents of adolescents, 
aged 16–17 years, with ADHD were more concerned about their 
child’s involvement in roadside accidents compared to a typically 
developing control group. To prevent accidents, parents suggested 
repeated discussions about risks, increased supervision, avoidance of 
dangerous play and use of medication to enhance attention and 
behavior (Brook and Boaz, 2006). Furthermore, Wilmut and Purcell 
(2020) found a relatively similar result in relation to parents of 
children with DCD using a quantitative parent-reported 
questionnaire. These parents reported that reduced attentiveness 
while crossing, often due to underlying perceptual difficulties, is a 
major concern which could manifest as a lack of confidence and 
increased risk-taking behavior (Wilmut and Purcell, 2020). Wilmut 
and Purcell (2020) further stated that the presence of ADHD 
characteristics in DCD was associated with further reductions in 
attention and increased perceived risk-taking behaviors. While these 
studies shed light on parents’ experiences of children with DCD and/
or ADHD, there is a need for a comprehensive investigation into 
parental perspectives on pedestrian safety for children with DCD 
and/or ADHD. Therefore, the aim of this study was to explore 
parents’ perspectives of children with DCD and/or ADHD to gain a 
deeper understanding of the elevated susceptibility to pedestrian 
injuries among these children.

Materials and methods

Research aim and questions

The aim of this study was to explore the perspectives of parents of 
children with DCD and/or ADHD to gather their experiences of 
pedestrian risks. The following research questions were formulated to 
fulfil this aim.

 • What are the perspectives of parents of children with DCD and/
or ADHD in relation to their children’s ability to execute a safe 
road crossing?

 • What, if anything, are parents of children with DCD and/or 
ADHD concerned about regarding their children’s 
pedestrian safety?

 • How do parents of children with DCD and/or ADHD help to 
prevent or minimize their child’s involvement in 
pedestrian injuries?

Reflexivity

This research adopted an interpretive, reflexive stance (Braun 
and Clarke, 2022). Reflexive thematic analysis is an interpretative 
approach to qualitative data analysis prioritizing researcher 
reflexivity and acknowledging the subjective nature of knowledge 
construction (Braun and Clarke, 2023). Therefore, the authors’ 
backgrounds and experiences had a profound influence on the 
study’s design and interpretation. To bring and own our 
perspectives, the first author maintained post-interview notes 
which played a pivotal role during the reflective analysis process in 
helping to understand the participants’ responses in the context of 
personal experiences and potential biases while serving as a 
valuable reference point for deeper discussion and analysis. 
Furthermore, ongoing discussions with the co-authors enriched 
insights and ensured the management of authors perspectives 
within the research process. Collaboration and reflection were 
integral aspects of our research journey, influencing various stages 
from design to discussion and paper editing.

Recruitment

A purposive sampling strategy was employed to recruit parents of 
children with DCD and/or ADHD, this ensured participants had 
specific knowledge or experience relevant to the research question, 
enabling the collection of richer and more insightful data (Etikan 
et  al., 2016). As such, we  determined the sample composition 
reflecting our knowledge and understanding regarding participants’ 
characteristics relevant to addressing the research aim using 
pre-defined inclusion criteria (Thomas, 2022). This assisted in 
generating intensive data leading to an in-depth understanding of the 
experiences of children with DCD and/or ADHD as pedestrians from 
their parent’s perspectives.

Between January and July 2022, participants were recruited via 
two main avenues: social media platforms and organizations working 
with children with DCD or ADHD. Careful selection and display of 
recruitment posts on social media platforms is crucial, as inconsistent 
recruitment outcomes using these platforms have been reported 
(Topolovec-Vranic and Natarajan, 2016). Therefore, marketing 
headlines that trigger curiosity without compromising privacy were 
used to facilitate the recruitment through social media (Bender et al., 
2017; Arigo et  al., 2018). Furthermore, non-profit organizations, 
schools and institutions in the United Kingdom working with children 
with DCD or ADHD were utilized for recruitment. This recruitment 
avenue was expected to maximize access to the parents of children 
with DCD and/or ADHD. Ethical approval for the study was granted 
by the School of Healthcare Sciences Research Ethics Committee, 
Cardiff University. Prior to participating in the study, a pre-interview 
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package including a participant information sheet and two screening 
tools were sent to potential participants.

Measures

All participants provided written informed consent and 
completed the Developmental Coordination Disorder 
Questionnaire (DCDQ; Wilson et  al., 2009) and the Swanson, 
Nolan, and Pelham Rating Scale (SNAP-IV; Hall et al., 2020). The 
DCDQ and SNAP-IV were scored according to established scoring 
guidelines provided by their respective authors. The DCDQ is a 
parent-report questionnaire designed to assess the presence of 
motor coordination difficulties in children (Wilson et al., 2007). It 
provides insights into a child’s motor ability to identify potential 
signs of DCD. The questionnaire includes 15 items scored on a 
5-point scale, total scores range from 15 to 75 (Wilson et al., 2007). 
A cut-off total score of 57 or below indicates a greater possibility 
of motor difficulties (Wilson et al., 2007).

The SNAP-IV is a parent-report measure of ADHD and 
contains 26 items scored on a 4-point scale, with higher scores 
indicating a greater possibility of ADHD (Gau et al., 2008; Hall 
et al., 2020). Typically, a SNAP-IV cutoff score above 1.2 suggests 
an increased probability of ADHD, while a score above 1.8 is 
considered indicative of clinically significant ADHD (Bussing 
et al., 2008). These measures were utilized as part of the process to 
screen for the presence of DCD and/or ADHD to confirm 
participant eligibility for inclusion in the study. The full inclusion 
and exclusion criteria are summarized in Table  1 and were 
established to confirm that participants met the diagnostic criteria 
outlined in the DSM-5 for DCD and ADHD (American Psychiatric 
Association, 2013). Following confirmation of the presence of 
DCD and/or ADHD based on the pre-interview package and 
parental reports, interviews were scheduled at a mutually 
convenient time and conducted online using Microsoft Teams.

Procedure

This study utilized an online semi-structured interview approach 
to gather data from participants. Prior to the interview, participants 

were instructed to select a distraction-free environment with a reliable 
internet connection to ensure a smooth and uninterrupted interview 
process. The interview duration was typically 60 min. The interview 
questions were developed through an iterative process prior to 
conducting the interviews. In the initial stage, questions were 
identified by the researchers based on a review of the relevant literature 
pertaining to children with DCD and/or ADHD as pedestrians. 
Drawing on the understanding gained from in-depth reading of the 
topic, the questions were, then, refined, and additional questions were 
incorporated after discussion between the authors. Piloting was 
conducted to ensure that the questions were clear, comprehensible and 
would effectively elicit the desired information from participants. The 
piloting phase involved three participants, similar to the target 
population in terms of their roles and experiences as parents. The 
feedback and insights gained from the piloting were instrumental in 
refining and finalizing the interview questions such as rewording, 
enhancing their appropriateness and effectiveness for capturing the 
unique perspectives of parents. The final phase involved a series of 
iterative revisions, facilitated through discussions between authors 
(RF and CP), until a consensus was reached on the final set of 
questions that were utilized as a guide for the interviews. Examples of 
the interview questions are provided below.

 • I would like you to walk me through your normal day while 
you are walking around the community with your child? What 
does it look like?

 • Can you tell me more about your child’s behavior at the roadside 
and when crossing a road?

 • How do you feel about your child’s performance at the roadside 
and when crossing a road?

The full semi-structured interview questions can be found in the 
Supplementary Material.

Coding and data analysis
To ensure trustworthiness of findings, a reflexive approach was 

taken to analyze the data collected from the interviews. The reflexive 
approach of the Thematic Analysis (TA) focuses on identifying and 
interpreting patterns or themes within the data through a dynamic 
interplay between the researcher and the research material. To achieve 
this, all interviews were digitally audio-recorded and transcribed 
verbatim to ensure accuracy and completeness of the data. The built-in 
audio recording and transcription features of Microsoft Teams were 
utilized for this purpose. The main author (RF) actively listened to the 
recorded interviews to ensure that the transcription was accurate 
correcting any inaccuracies. This approach enabled a comprehensive 
analysis of the data and facilitated the identification of nuanced themes.

The TA was chosen as the method of analysis, which is a widely 
used approach for identifying patterns and themes within qualitative 
data (Braun and Clarke, 2023). However, it should be noted that TA is 
a flexible method that can result in inconsistent and less cohesive 
themes if not conducted rigorously (Holloway and Todres, 2003). To 
mitigate this, a reflexive TA was conducted following the six phases 
outlined by Braun and Clarke (2023), while acknowledging the 
plurality of TA and recognizing that this process is recursive rather 
than strictly linear (Braun and Clarke, 2023). The analysis commenced 
with data familiarization, a first step involving an in-depth review and 
immersion in the data. The familiarization phase included repeated 

TABLE 1 Inclusion and exclusion criteria.

Inclusion criteria Exclusion criteria

Parents of children with DCD and/or 

ADHD who:

 • were aged 7–17 years

 • had DCD and/or ADHD 

characteristics based on the DCDQ 

and SNAP-IV

 • lived in the UK

 • navigated the community with 

their children

 • were able to communicate in English

 • were able to provide 

informed consent

Parents of children who:

 • were less than 7 years of age or 

greater than 17 years of age

 • had no DCD and/or ADHD 

characteristics based on the DCDQ 

and SNAP-IV

 • were unable to provide 

informed consent

 • were unable to access to a computer 

and/or the internet.
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listening to the audio-recordings, reading and rereading interview 
transcripts to gain a comprehensive understanding, along with 
making initial notes and recording key ideas and emerging patterns. 
During the coding phase, RF systematically organized the data, 
assigning descriptive codes to encapsulate essential elements and 
meaningful information. Subsequently, RF engaged in reflective 
discussions with CP to ensure that RFs personal stance was 
consistently examined and refined in light of the emerging insights 
from the data. This step was conducted meticulously and recursively 
to ensure that the codes accurately reflected the nuances within the 
dataset. The subsequent third phase centered on identifying potential 
themes, where codes were grouped together to form overarching 
themes. These themes were refined by collating relevant data extracts 
associated with each potential theme, ensuring that they accurately 
represented the dataset as a whole. The creation of a thematic map 
followed during reviewing themes phase, allowing us to visualize the 
intricate connections between codes and themes. This visual 
representation facilitated discussions and further refinements of the 
themes through an iterative process, sometimes leading to extensive 
re-coding and re-mapping until a consensus was reached. In the fifth 
phase, we defined and named each theme, providing clear, descriptive 
explanations that enhanced our understanding of both the specificities 
within each theme and the broader narrative that emerged. The final 
stage is completion of a report which presents a coherent synthesis of 
the analyzed data, offering a professional and insightful representation 
of the themes derived from pedestrian experiences of parents of 
children with DCD and/or ADHD.

Findings

A total of 14 parents of children with DCD and/or ADHD were 
recruited and interviewed. This included parents of 5 children with 
ADHD, 3 children with DCD, and 6 children with both conditions. 
The majority of the participants children were male, accounting for 
71.4% of the sample, while 28.6% were female. Participants’ children 
demographics are summarized in Table  2. This demographic 
information presented in Table 2 provides a more detailed view of the 
children’s age range and specific diagnosis.

Table  3 provides an overview of the participants, including 
pseudonyms used for their names and children’s characteristics.

The collected data on parents’ perspectives of children with DCD 
and/or ADHD at the roadside were analyzed, and three distinct 
themes were developed. The first theme explored parents’ observations 
of their children’s roadside behavior and road-crossing performance, 
revealing unique challenges related to these conditions. The second 

theme examined parental perceptions, unveiling their concerns and 
emotions about their children’s pedestrian safety. The third theme 
highlighted parents’ resourcefulness in crafting survival strategies to 
safeguard their children.

These themes shed light on parents’ perspectives of children with 
DCD and/or ADHD concerning pedestrian roadside safety. A 
summary of the generated themes and sub-themes are presented in 
Figure 1. These will now be discussed.

Theme 1: challenges experienced by 
children at the roadside

This theme highlights descriptions parents of children with DCD 
and/or ADHD gave in terms of their children’s roadside behavior and 
road crossing performance. Although many participants experienced 
similar pedestrian environments, parents from each group reported 
different pedestrian behaviors which related to whether their child 
had DCD and/or ADHD.

Environmental context for children’s 
pedestrian challenges

To provide context for a deeper understanding of their children’s 
pedestrian challenges, we  begin by exploring the environmental 
context in which these challenges unfold. Among the 14 participants 
in the study, 10 resided in urban areas, while the remaining 4 lived in 
rural or village settings. However, participants from rural areas lived 
in close proximity to a town and were exposed to similar transport 
infrastructure. One participant, Sophia from the ADHD group, 
described living in a:

“…village or close to countryside but there are transport 
infrastructure busses, roundabout, signalized crossing, zebra 
crossing, and alleyway” (13-years old).

All participants agreed that zebra crossings, signalized crossings 
and human controlled crossings are safer crossing sites when 
compared to midblock crossing sites.

“For signalized crossing, he  likes to press the button and waits” 
(Emily, 7-years old, from the ADHD).

“those [referring to Zebra and signalized crossing], she’s okay 
because all you have to do is wait for the cars to stop, do not you? 
And when you can clearly see that they have stopped, then you can 
go. So, the decision …. She’s not having to judge” (Isabella, 17-years 
old, from the DCD group).

“He will wait by the lollipop lady and he knows because he’s learning 
that rule” (Maryam, 10-years old, from the co-occurring group).

However, parents of children with ADHD expressed concern 
about their children’s safety when crossing driveways due to previous 
near-miss incidents.

TABLE 2 Demographics of the participants children.

Primary 
Condition

Gender of the 
child

Children’s 
age range

Total 
number of 

participants
Male Female

ADHD 3 2 7–13 5

DCD 1 2 10–17 3

DCD and 

ADHD

6 0 7–16 6

Total 10 4 7–17 14
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“The most important is the driveways as Emma runs across all those 
driveways.” (Olivia, 9-years old, from the ADHD group).

Parents in the ADHD group also reported that their children 
exhibit less dangerous behaviors when using zebra and signalized 
crossings as long as they are not distracted. However, parents reported 

that children with ADHD tend to exhibit risky behavior, such as 
standing at the edge of the pavement.

“He does stop, but what he does do is he stands at the very edge of 
kerb. So, he will really push the limit and be like, I am here.” (Emily, 
7-years old, from the ADHD group).

TABLE 3 Parents’ information (pseudonyms used for names).

ADHD DCD ADHD + DCD

Parents’ names Children info Parents’ names Children info Parents’ names Children info

1- Alex:

2- Ava:

3- Olivia:

4- Sophia:

5- Emily:

daughter 9 years old

son 12 years old

daughter 9 years old

son 13 years old

son 7 years old

1- Isabella:

2- Mia:

3- Lily:

daughter 17 years old

son10 years old

daughter 16 years old

1- Maryam:

2- Charlotte:

3- Harper:

4- Amelia:

5- Evelyn:

6- Harry:

son 10 years old

son 16 years old

son 7 years old

son 7 years old

son 13 years old

son 8 years old

FIGURE 1

Summary of the themes and sub-themes.

https://doi.org/10.3389/fnhum.2024.1339043
https://www.frontiersin.org/journals/human-neuroscience
https://www.frontiersin.org


Falemban et al. 10.3389/fnhum.2024.1339043

Frontiers in Human Neuroscience 07 frontiersin.org

Conversely, parents reported that children with DCD showed a 
greater inclination to wait for others to cross with them at these 
crossing sites. Parents reported that they followed their parents, 
groups of pedestrians and the instructions of road crossing patrols.

“Because she’s frightened of the traffic, she’ll just follow other people 
[other pedestrians]” (Lily, 16-years old, from the DCD group).

According to parents, children with co-occurring DCD and 
ADHD also relied on others when using zebra crossings, signalized 
crossings and human controlled crossings, unless they were distracted 
by something on the other side of the road.

“He will wait by the lollipop lady and he knows because he’s learning 
that rule, that he sits and waits there for me. So, he will never cross 
without me” (Maryam, 10-years old, from the co-occurring group).

In summary, parents highlighted similar pedestrian 
infrastructures in both urban and rural areas. However, they 
articulated a range of challenges experienced by their children with 
DCD and/or ADHD in relation to these infrastructures. While zebra 
crossings and signalized crossings were considered safer, concerns 
about driveways were common among parents of children with 
ADHD, highlighting potential attentional issues characteristic of 
ADHD. Children with ADHD tended to exhibit risky behaviors near 
pavements possibly due to difficulties associated with hyperactivity, 
whereas those with DCD showed a greater inclination to wait for 
other pedestrians or pedestrian signals leaving the crossing decision 
to other people or road architecture. This could indicate that 
children with DCD have less confidence in their perceptual and 
motor abilities. Children with co-occurring DCD and ADHD 
showed a combination of these behaviors such as relying on others 
for crossing and distracting easily.

Roadside behavior

Common roadside behaviors reported by parents across the three 
groups were difficulties when multitasking, such as talking and 
walking, which could exacerbate the problem and negatively affect 
their roadside safety. For example:

“When he is absorbed in what he is doing, e.g., talking to his brother, 
I need to grab his attention first by tapping his shoulder or the back 
of his neck, or I’ll try and get near him and say, like, hey, John, just 
to try and cut through what’s going on in his brain.” (Emily, 7-years 
old, from the ADHD group).

“It’s that concentration she cannot seem to multitask. She cannot 
talk and walk at the same time because it just takes her concentration 
away from what she’s doing.” (Lily, 16-years old, from the 
DCD group).

Furthermore, parents of children with ADHD described their 
children as very active, energetic and tending to run around, jump and 
engage in non-stop talking, making it difficult to focus on road safety. 
As a result, parents observed their children running or walking 

without noticing the edge of the kerb, leading to walking or running 
on the road instead.

“But she’s that energetic and she’s that bouncy. She will run ahead 
and go straight across the driveway without even thinking that the 
pavements changed” (Olivia, 9-years old, from the ADHD group).

“They [John and his brothers] just like wander off the pavement into 
the road and start walking in the road instead of on the pavement. 
Especially John likes to walk right on the edge of the kerb.” (Emily, 
7-years old, from the ADHD group).

On the other hand, parents of children with DCD reported a lack 
of spatial awareness, which often resulted in them bumping into 
people and things. As parents report, they tend to rely on someone 
walking beside or in front of them. As a result, parents suggested that 
they lacked confidence in their children’s ability for independent 
mobility and decision-making at the roadside. Examples from parents 
when discussing walking on the pavement include:

“She’s always covered in bruises, where she’s constantly bumping into 
things.” (Lily, 16-years old, from the DCD group).

“She always tends to stay by the side of someone. She’s never one to 
take the lead. If this only one person can fit through, she tends to stay 
back and follow.” (Isabella, 17-years old, from the DCD group).

Parents of children with co-occurring DCD and ADHD reported 
a combination of these behavioral characteristics. While they were 
reported to have similar characteristics to the DCD group, including 
relying on others for decision making and exhibiting poor spatial 
awareness, leading to children bumping into people and things, those 
with co-occurring DCD and ADHD were described as often running, 
jumping and climbing. They were also observed to be unaware of the 
edge of the kerb, which increased their likelihood of walking on 
the road.

“So, I’m always reminding him to walk near the wall, not the edge 
of the road. All the time bumping into people. So, he’s just got no 
concept of where his body is” (Maryam, 10-years old, from the 
co-occurring group).

“Because of the big thing with Malcom is his spatial awareness. 
He does not realize where his body is in the space. He is just sort of 
floating about and he would just not realize that the pavement had 
ended, and the road had start.” (Amelia, 7-years old, from the 
co-occurring group).

This sub-theme highlighted distinct challenges faced by parents 
of children with DCD, ADHD and co-occurring DCD and ADHD 
regarding road behavior. Parents across the three groups commonly 
reported challenges with multitasking during roadside activities, 
which could worsen the situation and pose risks to roadside safety. 
Parents of children with ADHD noted their high activity levels, 
making them prone to running or walking on roads without noticing 
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hazards. Conversely, parents of children with DCD reported a lack of 
spatial awareness, leading to frequent collisions with objects/people. 
Those with co-occurring DCD and ADHD were reported by parents 
to display a combination of both behaviors, poor spatial awareness 
and high activity levels, emphasizing the complexity of pedestrian 
safety for these children.

Crossing road challenges
The behavior of children with DCD and/or ADHD when crossing 

roads was also reported by parents. Parents of children with ADHD 
discussed how their children tend to run or walk straight across the 
road without looking at oncoming vehicles or checking both ways. 
Parents believed that their attention is often directed toward their 
intended destination only, resulting in a disregard for the 
environmental cues and hazards in the immediate surrounding 
environment. This phenomenon was frequently referred to by parents 
as “tunnel vision.”

“Not able to pay attention around about his surroundings, so he will 
literally just walk straight across the road without looking, he does 
not look” (Ava, 12-years old, from the ADHD group).

“When I went to pick him up from school, he ran into the road not 
looking.” (Sophia, 13-years old, from the ADHD).

“She’s just she tends to look at the point she wants to get to and it’s 
almost like she gets tunnel vision. Nothing else is there. She just 
needs to get from where she is to that thing over there” (Olivia, 
9-years old, from the ADHD group).

All parents of children with DCD, on the other hand, noticed their 
children move their head right and left as a visual scan before crossing 
but have difficulty in interpreting the visual cues to make an 
appropriate decision.

“She would turn her head like this. But she wasn’t actually looking 
at the cars and making a judgment. She was doing the movement. 
And she would stand there, and she would do the head movement 
only.” (Isabella, 17-years old, from the DCD group).

The parents further explained that they either rely on other 
pedestrians to make the decision or they make a random decision 
to cross the road, thereby increasing their vulnerability 
to accidents.

“She has not got the confidence and because she’s frightened of the 
traffic, she’ll just follow other people [other pedestrians], which 
sometimes is not a good thing because if they run out in front of 
something, she’s trailing behind” (Lily, 16-years old, from the 
DCD group).

Parents reported observing their children either running across 
or looking down during road crossing. Parents suspect that children 
lack confidence in their decision-making ability and we assume that 
may contribute to the variation in their crossing styles. Moreover, 
they stated children with DCD lack the ability to judge the speed of 

an approaching vehicle and cannot determine whether vehicles are 
far enough away to safely cross the road.

“She walks head down, she’s like, I made my decision, and my head 
is down, and I am going. She does not run but she does walk very 
fast” (Isabella, 17-years old, from the DCD group).

“She cannot make that judgment. She cannot tell if that car is far 
enough away.” (Lily, 16-years old, from the DCD group).

According to parents, children with both DCD and ADHD 
demonstrated relatively similar behaviors to the ADHD group and 
DCD group. Children may look both ways before crossing but face 
difficulties in processing the visual cues to make an appropriate decision.

“So, he was standing at the edge of the road, and he would turn his 
head. But he would not necessarily spot that the car was coming” 
(Maryam, 10-years old, from the co-occurring group).

Similar to the DCD group, parents of children with DCD and 
ADHD observe safe road crossing when among a group of pedestrians 
and tend to walk behind other people. Furthermore, children with 
DCD and ADHD were described as experiencing difficulties in 
judging the speed of approaching vehicles relative to their own speed, 
potentially leading to dangerous situations.

“I do not think he can judge how fast he’s going. You know, if there’s 
a car coming, if there’s a car at the end of the road, he would not 
know that car was far enough away that you could cross.” (Maryam, 
10-years old, from the co-occurring group).

Parents also observed their children stopping in the middle of the 
road or expecting the car to stop for them, like at a zebra and 
signalized crossing.

“He does not really know how to react to traffic, so I’m trying to give 
an example of something that happened. We were crossing quite a 
busy road and as we were crossing the road, he stopped right in the 
middle of the road because there was a bus approaching. But it was 
a red light so the bus would have stopped but he stopped dead in the 
middle of the road” (Amelia, 7-years old, from the 
co-occurring group).

Parents of children with DCD and ADHD reported that their 
children might engage in impulsive behavior when crossing roads. For 
instance, they may exhibit a tendency to run across the road if they 
perceive something of interest on the other side or if they recognize 
someone they know.

“He might run across the road if he saw somebody he knew on the 
other side, or a dog that he wanted to speak to, he would not think 
it was a road.” (Maryam, 10-years old, from the co-occurring group).

Overall, it is evident that visual-motor/attention challenges play a 
substantial role in the pedestrian safety of all children in the study. 
Whether due to issues related to attention or as described “tunnel 
vision” (in the case of ADHD), difficulties in processing visual cues (in 
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the case of DCD), or a combination of these factors (in the case of 
co-occurring ADHD and DCD). These challenges underscore the 
importance of addressing visual perception and attention in enhancing 
road safety for these children.

Theme 2: parental concerns and influences 
on children’s road safety

Parental perceptions are critical aspects in understanding parents’ 
perspectives regarding their children’s road safety behavior and 
performance. This theme explores parents’ concerns and feelings 
about their children’s pedestrian safety and possible underlying causes 
of roadside performance through two subthemes.

Parent’s concerns and feelings
The first subtheme revealed that parents of children with ADHD 

experience apprehension regarding their child’s independent travel 
abilities, even when utilizing public transport from remote locations, 
such as busses.

“We’ve just been quite nervous about him doing that on his own and 
organizing himself to get on a bus that’s 10 miles away to come 
home. Do not feel quite yet, he’s ready to do that. So, I  suppose 
we supervise him a lot and he does not really go anywhere on his 
own without us.” (Sophia, 13-years old, from the ADHD).

These parents monitor their children closely and restrict them 
from going out unsupervised. They also frequently hold their child’s 
hand, fearing potential traffic accidents.

“I probably held his hand a lot because I was very worried about 
him running off onto the road” (Sophia, 13-years old, from 
the ADHD).

Furthermore, the situation may be further complicated by the fact 
that the parent may be a single parent with the child and their siblings, 
making it even more challenging.

“I would assume that it is usually me with my three kids. So, it’s not 
only me and John. So yeah, it it’s kind of hard.” (Emily, 7-years old, 
from the ADHD group).

Parents of children with DCD noted that road crossing may 
not be a priority initially, due to other pressing developmental 
issues, but as their children enter adolescence, the significance of 
safe road crossing becomes increasingly apparent. These Parents 
expressed concern about their children’s ability to navigate 
roads safely.

“When she was very small, it wasn’t something we thought about so 
much because of the range of problems that Claire had, it was not a 
top priority. We had other more pressing issues like skills, milestones 
that were late, that were more important than crossing the road. It 
really started to be an issue. I think when she got to be a teenager. 
So, by the time she was in secondary school, 12 could not cross the 
road and it wasn’t even close to being able. When we attempted to 
teach her to cross the road. She wasn’t even close to being able to do 

it safely and to make safe decisions” (Isabella, 17-years old, from the 
DCD group).

“What happens as the children get older is that their independence 
is very restricted by this. Basically, a child that cannot cross the road 
cannot leave the house on their own. And you suddenly find that 
you have this child, who is 16, who is 5 feet tall who still needs their 
mum to take them.” (Lily, 16-years old, from the DCD group).

These concerns can limit their children’s independence leading to 
increased parental supervision when they wish to become 
independent. Moreover, parents stated driving children to school can 
hinder their development when they want their children to gain more 
road safety experience. Therefore, parental’ concerns regarding their 
children’s road safety are difficult when balancing children’s 
independence with road safety. Based on insights shared by parents, 
effective strategies to teach their children how to cross roads safely 
while still allowing them to develop the independence they require for 
community mobility can facilitate this goal.

“I do not think it’s helped because, we have had to take her back and 
forth to school every single day because of the distance of the school 
from where we live to where the school is and like I said, there’s no 
way she could have walked safely back and forth. It’s way too far and 
the roads are too busy, and I do not think it’s helped her, and this is 
why I want to really encourage her to start going out with her friends 
now. So, because the more experience she’s got on the road, the better 
it’s going to be for her. She cannot live in a bubble with her parents 
walking behind her for the rest of her life.” (Lily, 16-years old, from 
the DCD group).

Likewise, parents of children with co-occurring DCD and ADHD 
expressed concern and fear for their children’s road safety. These 
concerns demonstrate the complexities and challenges of fostering 
independence in children while ensuring their safety. Parents 
recognized that their children’s safety depends not only on their own 
actions but also on the actions of others, such as drivers 
and pedestrians.

“It’s my biggest fear that Malcolm is going to get run over because it’s 
so likely to happen. I can see it happening based on how I see him 
every single day near roads. As he gets older, and he becomes more 
independent, and he starts wanting to do more things independently, 
my fear grows.” (Amelia, 7-years old, from the co-occurring group).

Additionally, parents were aware of the impact of their child’s 
mood and fatigue levels on their judgment, making it essential to 
consider their emotional and mental well-being in addition to their 
physical safety.

“So generally, I’m quite nervous and scared, but some days he’s good, 
really good and really receptive and really responsive. And then the 
other days are just because he gets fatigued in the afternoon because 
of how on-the-go it is in the afternoon, it’s like a bit of a clouds 
formed his judgment and his mind. So, it depends on the time of day, 
and it depends on his mood.” (Amelia, 7-years old, from the 
co-occurring group).
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Overall, this sub-theme highlighted parents’ concerns of children 
with DCD, ADHD and co-occurring DCD and ADHD in ensuring 
their child’s safety during road crossing. Parents of children with ADHD 
expressed concern regarding their child’s independent travel abilities, 
leading to increased parental supervision and a possible decrease in the 
opportunity for children to learn safe road crossing behaviors. Parents 
of children with DCD initially prioritized other developmental issues 
over road crossing but later express concerns about their child’s ability 
to navigate roads safely. Parents of children with co-occurring DCD and 
ADHD also described their fear for their children’s road safety, 
emphasizing the complexities of fostering independence while ensuring 
safety. Thus, all parents faced the demanding challenge of finding the 
balance between fostering their children’s independence while 
prioritizing their pedestrian safety. The parents’ expressions of fear and 
concern illustrate the importance of recognizing the complexities of the 
road crossing task and the need for effective strategies to teach children 
how to cross roads safely as they develop independence.

Reasons for current performance
Parents of children with ADHD perceive their children’s poor 

performance as pedestrians to be linked to ADHD characteristics, 
which is affected by their mood and temperament. Specifically, parents 
reported that during episodes of bad mood or inability to self-regulate, 
their children’s impulsiveness and inattention of their surroundings 
may lead to unsafe crossing behaviors, such as darting across roads 
without checking for oncoming traffic.

“Worse during the bad temperament, more like oppositional defiant 
disorder, leading to not stop and shoot across roads and I think 
he did not hear anything around.” (Ava, 12-years old, from the 
ADHD group).

However, during periods of good mood, these parents reported 
that their child’s road safety behavior could be adequate, highlighting 
the critical role of mood fluctuations in performance. Despite these 
challenges, parents expressed optimism about their children’s ability 
to develop strategies as they grow older leading to improved 
pedestrian performance.

“If she’s in a good frame of mind, she’s like a professor of it. She will 
tell you exactly how you should cross the road. But if she’s in a bit of 
a bad mood or whatever, it’s like fight or flight response, and the 
matter of fact is that she can tell me perfectly she will just go.” 
(Olivia, 9-years old, from the ADHD group).

Similarly, all parents of children with DCD believed that their 
child’s poor pedestrian performance is related to their inability to 
judge distance and speeds accurately. They also reported that their 
children may struggle with spatial awareness, which can make it 
difficult to navigate around obstacles and people on the pavement. 
Additionally, fatigue, lack of confidence and forgetfulness can further 
impact their children’s judgment and spatial awareness.

“She [referring to Isebella’s daughter] cannot always tell where other 
people are properly. So, walking into people is a real problem. So, she 
constantly has this fear that people are gonna walk into her because 
she cannot tell where she is. So, she does not know where they are.” 
(Isabella, 17-years old, from the DCD group).

“My feeling is that she cannot judge the speed of the car. So, 
you  know if you  or I  look, you  can tell and you  learn through 
experience how fast the car is going. And is that car far enough, and 
have I  got time to cross?” (Isabella, 17-years old, from the 
DCD group).

For parents of children with both DCD and ADHD, the DCD and 
ADHD are perceived to be contributing factors to their children’s poor 
performance as pedestrians. They expressed concern about their 
child’s lack of focus and impulse control, which can lead to unsafe 
behavior on the road. Moreover, parents acknowledged that their 
child’s spatial awareness, concentration, attention difficulties and 
motor skills may affect their ability to judge distances and navigate 
their environment safely.

“If he’s tired, if he’s worried, you know? So, if he’s anxious about 
something, then he’s more likely to be dysregulated on edge and more 
bouncy, and all over the place, as we say” (Harry, 8-years old, from 
the co-occurring group).

“I think it’s both [referring to ADHD and DCD]. So, the impulse bit 
is obviously ADHD, but because he has no idea of what his body is 
doing, you know he cannot stay upright. He does not know where 
he is in space, which is more of the DCD I think…When he’s focused, 
he can cross the road safely. But you never know which day he’s 
going to be focused, or you know which minute he’ll be focused, and 
which minute he  will not.” (Maryam, 10-years old, from the 
co-occurring group).

Despite these challenges, some parents remained hopeful that 
with time and support, their child can improve their pedestrian 
performance. However, they currently would not feel comfortable 
allowing their child to walk to school independently or with friends, 
as they believe it would be unsafe.

“So next year, when he goes to secondary school, I will not let him 
walk to school on his own or even with a group of friends because 
I would not put them in that position where they have to keep him 
safe.” (Maryam, 10-years old, from the co-occurring group).

In general, parents of children with ADHD link poor pedestrian 
performance to ADHD traits such as impulsivity and inattention 
which is affected by mood fluctuations. For those with DCD, spatial 
awareness, motor skills and fatigue pose challenges for appropriate 
pedestrian behaviors. Children with both conditions face a 
combination of limitations related to concentration, attention 
difficulties, motor skills and spatial awareness, leading to significant 
parental concerns about their road safety.

Theme 3: road safety education: parental 
views, strategies and collaboration

This theme explores parents’ perspectives of current road 
safety education and the various strategies they developed 
themselves to ensure their children’s safety. Despite concerns, 
parents have developed invaluable pedestrian safety strategies 
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that can be  adopted to enhance the practical aspects of road 
safety education.

Road safety education
Parents of children with DCD and/or ADHD discussed their 

children’s road safety education and also suggested some elements to 
facilitate the effectiveness of the education. Parents of children with 
ADHD believed that while their child received some road safety 
education, it may not be sufficient. They suggested that stories, which 
provide an emotional connection, may have a greater impact on their 
child than generic videos.

“I know they had that Bobby Colleran [campaign] that Slow Down 
for Bobby [Bobby Colleran is a local road safety campaign in the UK 
aimed at promoting safe travel to schools]. The family go to her 
school, and they were there a couple of weeks ago, going through 
everything again and sharing the books and we have got the books 
at home as well. We’ve read them… So, she’s [Olivia is] quite 
compassionate, so that will make her think more than just watching 
a video of someone that she does not know.” (Olivia, 9-years old, 
from the ADHD group).

“You know the old adverts that used to be on the television about if 
you did not buckle in… we had to show her things like that to make 
her understand the implications of those choices. From that point 
onwards, she wore a seat belt. No question. She gets straight in and 
buckles up.” (Olivia, 9-years old, from the ADHD group).

Moreover, parents stressed the importance of teaching road safety 
in a way that their child can understand, with step-by-step instructions 
and minimal distractions. They reported that one-to-one or small 
group sessions can be most effective.

“Instructions need to be  step by step, otherwise, his brain gets 
overloaded.” (Emily, 7-years old, from the ADHD group).

Parents of children with DCD stated that they found ways to adapt 
to their children’s needs. They were involved in the school’s Kerbcraft 
program to reinforce road safety practices and took the initiative to 
teach their child about road safety during outings.

“Well, in school they do the same thing. They do Kerbcraft once from 
five or 6 years of age where they take them out in the community, 
and they cross busy roads.” (Lily, 16-years old, from the DCD group).

They also mentioned a transition training program preparing 
their child for the transition from primary to secondary school, where 
road safety awareness is essential. Additionally, they emphasized the 
active role of parents in teaching their children road safety.

“They do a transition at the last year. So, when they go from year six 
to year seven and the road safety officer will go into the primary 
schools and speak to them and tell them, think how you are going to 
get to your new school when you start in September, plan your route, 
look for the safest route, do not look for the shortest route, it’s gotta 
be the safest route. So, she did that as well.” (Lily, 16-years old, from 
the DCD group).

While parents of children with both DCD and ADHD saw road 
safety education as crucial, their experiences revealed significant 
challenges in transferring theoretical knowledge into practical 
implementation. These parents, for example, reported that their 
children had received some road safety education at school and scout 
club. However, they agreed that their children might not put what they 
had learned into practice, particularly if they were not familiar with 
the roads.

“Theoretically, it does not work. For it to be slightly muscle memory, 
you  need to do things physically. And that means practicing it, 
getting in the habit of doing it, and seeing it in practice.” (Amelia, 
7-years old, from the co-occurring group).

They further believe that simulation, one to one training and a 
training program with movement activities and visual materials would 
be more effective.

“Somehow exposing him to dangers in a safe way. Like through 
simulation, might help him understand and remember road safety 
lessons better. You can do visual social stories with him, but he does 
not relate to that if it is presented on a page, I think you know if 
you put him through some kind of road safety simulation, that 
would work because he’d remember it and he’d be in it.” (Maryam, 
10-years old, from the co-occurring group).

“I believe that learning should come from an angle where it’s kind of 
like a visual, auditory, reading, and kinesthetic experience. So, it 
would involve a lot of movement, a lot of walking around, a lot of 
like activities, things that are visual, things that give context to the 
situation. You know, like when they do, first aid, you have gotta 
practice doing the CPR and stuff like that” (Maryam, 10-years old, 
from the co-occurring group).

“You’re talking one teacher to 30-odd children, so Malcolm does not 
concentrate very well in school but he  benefits greatly from 
one-on-one support.” (Amelia, 7-years old, from the 
co-occurring group).

Some of them proposed that such training should be continuous, 
daily and revisited every few weeks or months with catchy campaigns 
and ads promoting road safety education. They also emphasized the 
importance of preparing their children for adulthood and for 
independent pedestrian mobility.

“Missed days with Malcom, it becomes out of his routine and then 
you just gotta start again. So doing things daily is really important. 
In school, it might be  different, though. Say, if they were doing 
lessons on road safety in school, I think weekly would be fine if they 
got into a habit of it.” (Amelia, 7-years old, from the 
co-occurring group).

In discussing road safety education, parents of children with 
DCD and/or ADHD highlighted various challenges specific to their 
respective group of children. Parents of children with ADHD 
emphasized the need for more impactful educational materials, such 
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as emotionally engaging stories, to supplement existing programs. 
They also stressed the importance of providing step-by-step 
instructions and minimizing distractions during training sessions. 
Parents of children with DCD described their efforts to adapt to 
their child’s needs, including participation in school-based programs 
like Kerbcraft and transition training. They emphasized the 
significance of practical training and one-on-one support, as well as 
the need for continuous and frequent reinforcement of road safety 
concepts. Parents of children with co-occurring DCD and ADHD 
expressed similar viewpoints, underscoring the importance of 
personalized training approaches that incorporate visual and 
kinaesthetic elements. They also advocated for increased frequency 
and scope of road safety campaigns, along with real-life stories to 
highlight the risks associated with road traffic accidents. Overall, 
while parents across all groups recognized the importance of road 
safety education, they identified specific challenges and 
recommended tailored approaches to address the unique needs of 
their children.

Strategies to increase road safety
Parents of children with DCD and/or ADHD developed various 

strategies to mitigate the risk of pedestrian injuries. Table 4 contains a 
summary of the strategies used by parents. Parents of children with 
ADHD expressed the need for constant forward planning to reduce 
the risk of pedestrian injuries. They select quieter roads when possible 
and minimize the number of roads their child needs to cross. Some 
parents opted to drive their child to school and drop them off on 
quieter roads due to their child’s behavioral characteristics.

“It’s just having to constantly forward plan, even if it’s just like a 
walk before bedtime, it’s constantly forward planning because 
you can just never plan what she’s gonna do.” (Olivia, 9-years old, 
from the ADHD group).

“If there’s a certain way, we’ll walk, and we’ll try and do it to the way 
where there’s less roads to cross.” (Alex, 9-years old, from the 
ADHD group).

To draw their child’s attention to the road, parents often use verbal 
cues, such as talking through the situation and shouting ahead. 
Additionally, assigning responsibility to their child, such as asking the 
child to tell them when it is safe to cross the road, was reported to help 
children with ADHD to pay more attention. To increase safety, some 
parents use disability blue badges to park closer to their destinations. 
Crossing with peers and walking in the middle of the group were 
reported as tactics they use.

“you’d have to shout ahead. So, lots of talking it through, drawing 
his attention to look at the road.” (Sophia, 13-years old, from 
the ADHD).

“I need to grab his attention first by tapping his shoulder or the back 
of his neck, or I’ll try and get near him and say, like, hey, John, just 
to try and cut through what’s going on in his brain” (Emily, 7-years 
old, from the ADHD group).

“So, like if I ask him say like, you are gonna tell us when it’s OK to 
cross the road, he  will give more attention to the task” (Emily, 
7-years old, from the ADHD group).

Parents of children with DCD emphasized the importance of 
repetition and familiarity in mitigating the risk of pedestrian injuries. 
They noted that their child would become overcautious in unfamiliar 
places and wait until there was no traffic before crossing the road. To 
address this, they identified the roads their child would need to cross 
and familiarized them with these roads, starting at a quiet time of day. 
One parent described how they repeatedly crossed the same main 
road with their child for about two weeks until the child was 
comfortable making the decision to cross safely.

“We went down to the main road and we just crossed it again and 
again and again. And all we did every day for like an hour a day, for 
about 2 weeks, was to just go to that road, cross to one side and then 
cross back again and then cross back again. But it was forcing her to 
make the decision. So, it was very time consuming.” (Isabella, 
17-years old, from the DCD group).

Due to their child’s need for repeated learning, the parents 
emphasized the importance of repeating the practice several times to 
ensure their child was familiar with the route. Another parent 
mentioned that they would walk the route with their child several 
times to ensure they were comfortable and familiar with it before 
allowing their child to volunteer in that area.

“With her DCD, she needs to have repeated learning. So, you could 
not just do it once and then think she’s OK. It needs to be repeated. 
So, four or five times because she’s… for example, she’s volunteering 
for play scheme to look after younger… So, we are gonna walk it 
about three or four times with her to make sure that she’s familiar 
with the route.” (Lily, 16-years old, from the DCD group).

TABLE 4 Parents’ strategies.

Group Strategies mentioned by parents

ADHD  • Constant forward planning

 • Selecting quieter roads

 • Driving to school

 • Verbal cues and prompts

 • Assigning responsibility

 • Use of disability blue badges

 • Crossing with peers

 • Walking in the middle of the group

DCD  • Repetition or repeated practice

 • Familiarizing with environment and roads

 • Crossing with peers

 • Focus teaching on specific roads

 • Avoiding traffic

ADHD + DCD  • Verbal cues and prompts

 • Hand gestures

 • Physical guidance

 • Repetition or repeated practice

 • Familiarizing with environment and roads
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Isabella further suggested implementing environmental changes 
such as adding more zebra crossings on main roads, particularly at 
roundabouts, to increase safety. She also suggested the use of 
indicators on the kerb to identify the safest place to cross. For example, 
these indicators could be a distinct marking on the pavement edge, 
clearly indicating the safest area for pedestrians to cross.

“I think the other thing that’s helpful with zebra crossings and 
Pelican crossings is because it’s like a set piece wherever you go… 
I think we need more Zebra crossings on main roads.” (Isabella, 
17-years old, from the DCD group).

However, parents noted that transferring skills from one road to 
another is challenging for their children. To address this issue, they 
suggested changing the teaching mindset from general life skills to 
specific roads that the child needs to cross.

“So that for every road that she’s gonna need to cross, she has to 
work out a specific sort of skill set for that particular road.” (Isabella, 
17-years old, from the DCD group).

Finally, parents reported avoiding traffic whenever possible, for 
example, by driving to school earlier to park in a safer location.

“After the near misses. What I started doing was I started driving to 
the school 20 min earlier so that I could make sure I could park 
somewhere where she would not have to cross the car park to get to 
the car.” (Isabella, 17-years old, from the DCD group).

“She’ll only go at certain times of day, so she would not go when it 
was busy. So, sort of, you know, 4:30 she would not go because the 
road is too busy. So, she’s picking times when it’s not busy.” (Isabella, 
17-years old, from the DCD group).

Parents of children with both DCD and ADHD also discussed 
strategies to minimize the risk of pedestrian injuries. Verbal prompts 
were considered useful, as they help create awareness for the child, but 
constant reminders were necessary, especially when crossing the road.

“There is some awareness, but I always have to remind him to look 
both ways, because there’s always that possibility that a car may not 
stop still. So, yeah, there’s a lot of prompting… so I’ll give him a 
heads up if we are going to go left or we are going to cross. So, sort 
of hand gestures.” (Evelyn, 13-years old, from the co-occurring group).

Hand gestures were used to indicate the direction of movement 
and sometimes physical guidance was needed to help the child stay on 
track, especially when navigating unfamiliar environments. Repetition 
was also found effective, with one parent (Evelyn) noting progress over 
the past year by practicing crossing two specific roads to school every 
morning. Familiarity with the environment can also play a role, as the 
child may feel more confident and aware in familiar surroundings.

“Yeah, I’ve noticed progress definitely, especially over the last year in 
the two roads that we crossed to get to school with practice every 
single morning crossing those roads and when I’m with him, I’m 

telling him what to do and I’m watching him and trusting him to 
cross the roads safely. But it’s gonna be a long time before we get to 
in being able to do anything like that on a busier road.” (Evelyn, 
13-years old, from the co-occurring group).

“It depends where he is. It depends whether he’s familiar with that 
environment.” (Charlotte, 16-years old, from the co-occurring group).

Overall, parents employed a range of strategies to ensure their 
child’s pedestrian safety according to their needs. Children with 
ADHD thrive with forward planning, verbal prompts and attention 
management techniques, while those with DCD benefit from 
repetitive practice, familiar routines and environmental modifications. 
For the unique challenges posed by co-occurring DCD and ADHD, 
parents blend these approaches, adapting to unfamiliar situations, 
noting incremental progress.

Educators
The parents of children with DCD and/or ADHD discussed the 

responsibility of delivering road safety education for their children. 
Parents of children with ADHD believed that involving professionals 
such as the police and transport companies were crucial, in particular 
courses for bus drivers would be beneficial since busses are often used 
to transport children to and from school. Various delivery options 
were discussed, but parents believed that they ultimately had the most 
frequent opportunities to put education into practice and walk with 
their children every day, while teachers and Scout leaders could 
reinforce the message.

“Parents, teacher and Beaver’s leader but the parents have the 
responsibility more than any other as they have more opportunity 
to put everything in practice and they walk everyday. Teacher and 
others should re-enforce.” (Emily, 7-years old, from the 
ADHD group).

When it comes to children with DCD, the parents felt that the 
responsibility of delivering road safety education fell on them, as they 
knew their children best and could adapt to their needs accordingly. 
However, they also suggested that local authorities could play a role in 
delivering extra lessons in schools to supplement what parents were 
teaching at home, ensuring that children with DCD were equipped 
with the necessary road safety skills.

“This is our job, you know. You are the parent and yes, it takes longer 
with these children. But you know that’s called being the parent of a 
dyspraxic child” (Isabella, 17-years old, from the DCD group).

“And with active travel, it’s all very well put these roots in place, but 
if people are not learning their children to use them because the 
children got disabilities and they cannot use them, I  think local 
authorities should help step in. I know the primary responsibility lies 
with parents at the end of the day, it is their children and they should 
make sure they are safe. But I think if the local authority can help 
by delivering extra lessons in school, it might be beneficial.” (Lily, 
16-years old, from the DCD group).

https://doi.org/10.3389/fnhum.2024.1339043
https://www.frontiersin.org/journals/human-neuroscience
https://www.frontiersin.org


Falemban et al. 10.3389/fnhum.2024.1339043

Frontiers in Human Neuroscience 14 frontiersin.org

For children with ADHD and DCD, some parents believed that 
external professionals like the police would be more effective, while 
others suggested involving both parents and teachers. They also 
agreed that road safety education should be accessible to parents at 
home and delivered in schools by teachers, with the suggestion that 
teachers could incorporate it into the curriculum. While some parents 
believed that an external professional was needed, others felt a teacher 
with proper guidance documents could deliver a program effectively. 
Therefore, the parents felt that schools should take the lead in 
delivering road safety education, with parents and teachers working 
together to ensure their children’s safety on the road.

“I think he probably responds better to external people. You know, if 
the police came and did it, he listens. You know the problem with 
parents doing things like that is you only have so much time in your 
day to do the things you  need to do including therapy as well.” 
(Maryam, 10-years old, from the co-occurring group).

“I think what would be really helpful if it’s something that parents 
could access themselves, but also to be delivered in schools.” (Harper, 
7-years old from the co-occurring group).

“By default, they are probably say at schools, but I think if you can 
get into computer games, something where it’s leisurely and does not 
feel like it’s forced upon them. Because sometimes if you  put it 
through, say, it’s just for schools, it just schools teach it. It does not 
necessarily go in because it feels like you  are forcing it in for 
information upon me instead of me understanding that it’s valuable 
to me in life. So, it’s getting that balance of doing it in a way that feels 
like it’s fun.” (Evelyn, 13-years old, from the co-occurring group).

Parents of children with DCD and/or ADHD discussed the 
responsibility of delivering road safety education for their children. 
Parents of children with ADHD felt that it was important to involve 
professionals like the police and transport companies, while also 
acknowledging their own role in daily practice. Parents of children 
with DCD felt primarily responsible but suggested local authorities 
supplement education. For children with co-occurring DCD and 
ADHD, parents had mixed views on involving professionals versus 
teachers, but agreed on the importance of accessible education 
delivered at home and in schools. Overall, ensuring road safety for 
children with DCD and/or ADHD was seen as a responsibility shared 
by parents, schools and local authorities. While parents saw themselves 
as playing a critical role in adapting education to their children’s needs 
and reinforcing the message, schools can provide accessible education 
to supplement what parents teach at home. Additionally, local 
authorities can offer extra lessons and support to ensure children have 
the necessary skills to navigate the roads safely. By working together, 
parents, schools and local authorities can ensure the safety of all 
children on the roads.

Discussion

The aim of this study was to explore the perspective of parents of 
children with DCD and/or ADHD with the goal of gaining a better 

understanding of the pedestrian risks faced by their children. Semi-
structured interviews were conducted with parents and three main 
themes were generated, each aligning with a specific objective. In the 
first theme, parents’ perspectives of the challenges faced by children 
at the roadside, addressed the objective of exploring the unique 
perspectives of parents of children with DCD and/or ADHD regarding 
their children’s abilities and challenges in executing a safe road 
crossing., Additionally, the theme parental concerns and influences on 
children’s road safety, sheds light on the worries and concerns parents 
have regarding their children’s pedestrian safety covering the second 
objective. Finally, the objective of investigating the diverse strategies 
parents employ to minimize their child’s involvement in pedestrian 
injuries was addressed in the road safety education: parental views, 
strategies, and collaboration theme. Although there was some overlap 
in the experiences shared by the participants, each parent provided a 
unique perspective and experience that contributed to a more 
comprehensive picture of the behavior of children with DCD and/or 
ADHD at the roadside. Importantly, the identified themes were not 
isolated from one another; they interacted and impacted the overall 
understanding of pedestrian behavior in this population to tell the 
everyday story of the parents of children with DCD and/or ADHD.

It is also important to note that the specific challenges and 
concerns varied depending on whether the child had DCD, ADHD or 
both DCD and ADHD. For example, parents of children with DCD 
primarily focused on difficulties with spatial awareness and motor 
skills, often struggling with judging distances and maneuvering safely 
around obstacles. Children with ADHD, on the other hand, faced 
challenges with impulsivity and inattention, which could lead to 
sudden dashes into traffic or difficulty focusing on potential dangers. 
Parents of children with co-occurring DCD and ADHD faced a 
complex interplay of these challenges, requiring constant vigilance 
and proactive measures to mitigate risks. This highlights the 
importance of tailoring interventions and support to the specific needs 
of each group, ensuring effective strategies that address their unique 
vulnerabilities and promote safe pedestrian behavior.

Challenges experienced by children at the 
roadside

The first theme uncovered important insights into the experiences 
of parents of children with DCD and/or ADHD in relation to roadside 
behavior and road crossing. Our findings suggest that parents of 
children with ADHD are concerned about their children’s safety 
specifically when crossing driveways. Meanwhile, parents of children 
with DCD were more anxious about complex pedestrian environments 
like roundabouts. For parents of children with co-occurring DCD and 
ADHD, the concerns were compounded, encompassing both 
impulsivity at driveways and difficulties navigating complex 
environments. Notably, all three groups of parents (children with 
DCD, children with ADHD, and children with DCD and ADHD) 
shared a common agreement that zebra crossings, signalized crossings 
and road crossing patrols are perceived as safer options compared to 
midblock crossings. This finding emphasizes the significance of 
structured and controlled crossing sites for enhancing the safety of 
children with DCD and/or ADHD while navigating roads. This is 
consistent with previous research indicating that midblock crossings 
can pose greater risks because of the complexities involved in judging 
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distances, vehicle speeds, walking speeds and making accurate 
decisions (Purcell et al., 2011: Schwebel et al., 2014).

Regarding roadside behavior, children with ADHD exhibited high 
levels of activity and energy, which often led to a lack of attention to 
their surroundings and unintentionally walking or running on the 
road instead of the pavement. Conversely, a previous study conducted 
in an experimental setting by Stavrinos et  al. (2011) found that 
children with ADHD-Combined Type demonstrated adequate 
pavement pedestrian behavior. The differences may be attributed to 
the inherent limitations of the laboratory setting, which may not fully 
replicate the complex and dynamic real-life environment characterized 
by a high volume of sensory stimuli as reported by parents in this 
study. This can be  supported by Öhrström and Skånberg's (2004) 
exploration of the effects of traffic noise on sleep, where conflicting 
outcomes between field studies and laboratory experiments were 
highlighted, indicating potential limitations in the accuracy of results 
obtained solely from experimental settings. When discussing road 
crossing behavior, parents of children with ADHD reported their 
children’s tendency to walk or run across the road, disregarding 
oncoming vehicles and environmental cues while crossing, which led 
to an increased possibility of engaging in unsafe crossings. Previous 
studies support this finding showing that children with ADHD are 
more likely to engage in unsafe road crossing behaviors, such as 
crossing when it is not safe, neglecting to look both ways before 
crossing and running across the road (Clancy et al., 2006; Stavrinos 
et  al., 2011; Wilmut and Purcell, 2020). Furthermore, parents 
described their child as having “tunnel vision” in which children with 
ADHD focused solely on their intended destination. However, 
considering the characteristics associated with ADHD, including 
inattention and executive dysfunction, the concept of cognitive 
tunneling may provide a more accurate description (Briggs et al., 2016).

On the other hand, children with DCD struggled with spatial 
awareness and relied heavily on others for guidance, leading to 
reduced independence and decision-making at the roadside as 
reported by their parents. Furthermore, parents of children with DCD 
observed their children when crossing roads visually scanning before 
crossing but struggling to interpret the visual cues and make 
appropriate decisions. A study conducted by Purcell et  al. (2012) 
found that children with DCD had lower looming detection thresholds 
compared to typically developing children, meaning they struggle to 
recognize an approaching object’s potential threat as quickly as typical 
children, indicating weaker visual-motor processing skills that could 
lead to inaccurate crossing decisions. For example, children with DCD 
might misjudge a vehicles speed and assume a wider available traffic 
gap, potentially leading to risky situations. Therefore, the parents of 
children with DCD reported in their interviews that they often relied 
on other pedestrians or made random decisions, which increased their 
vulnerability to accidents.

According to parents, children with co-occurring DCD and 
ADHD displayed a combination of these behavioral characteristics, 
further increasing their vulnerability at the roadside and crossing 
roads. The lowered awareness in the DCD and co-occurring groups, 
but not in the ADHD group, is supported by Loh et al. (2011) who 
stated that impaired visual–spatial ability may be  associated with 
DCD, while no similar association has been observed with 
ADHD. Parents spoke about the presence of behaviors attributed to 
ADHD. Parents of children with both DCD and ADHD reported that 
they engaged in more risky behavior and displayed significantly less 

attention compared to those with DCD alone (Wilmut and Purcell, 
2020). Thus, the presence of ADHD further exacerbates these 
difficulties, leading to a potential increase in their vulnerability 
to accidents.

Parental concerns and influences on 
children’s road safety

The second theme captured parental understanding and 
emotional responses regarding their children’s pedestrian safety, as 
well as their exploration of potential factors influencing their children’s 
roadside performance. In this study, parents of children with DCD, 
ADHD and co-occurring DCD and ADHD expressed concerns about 
their children’s roadside performance, which aligns with findings from 
Wilmut and Purcell (2020) who explored the lived experience of 
adults with DCD and parents of children with DCD using a self-report 
questionnaire. Brook and Boaz (2006) also found heightened concerns 
among parents of adolescents with ADHD compared to a typically 
developing control group. These findings have implications for road 
safety, as parents may be  more inclined to limit their children’s 
independent community mobility due to their concerns. Previous 
studies linked independent community mobility to enhanced physical 
health through active exploration, boosted mental well-being via 
cognitive development and independent play and stronger social 
bonds formed through peer interaction and community connection 
(Pacilli et al., 2013: Qiu and Zhu, 2017). In fact, parents of children 
with DCD and/or ADHD in this study reported closely monitoring 
their children’s community movements, limiting active travel while 
relying on vehicles and limiting unsupervised outings because of these 
concerns. Moreover, the compromised coordination and 
communication between parents and children with ADHD when 
crossing, often exacerbated by anxiety and fear, can directly impact 
their attention and decision-making (O’Neal et  al., 2022). These 
negative emotions, further heightened by situations where parents and 
children choose different crossing gaps, can impair children’s ability 
to process information and make safe choices leading to increased 
collision risk and unsafe behaviors (O’Neal et al., 2022). Similarly, the 
emerging evidence indicating the effect of higher task-specific anxiety 
on motor behavior in children with DCD leading to poor gaze 
patterns, stepping behavior and gait, could increase the risk of 
accidents, further emphasizing the potential impact of emotional 
factors on roadside performance (Harris et al., 2022). Overall, these 
factors may result in parents adopting an overly protective approach 
toward their child, potentially leading to increased isolation and 
delayed development of independent mobility skills. Therefore, 
parents of children with DCD and/or ADHD were concerned about 
finding the balance between promoting their children’s independence 
and prioritizing their safety and well-being as pedestrians.

Furthermore, parents believed that traits related to DCD and/or 
ADHD seemed to influence their children’s pedestrian performance 
and road crossing behaviors. Parents of children with ADHD 
mentioned the influence of mood and temperament on their child’s 
pedestrian safety. They observed that their child’s impulsiveness, 
inattention and difficulty concentrating during negative mood 
episodes can contribute to engaging in unsafe crossing behaviors. 
Conversely, periods of improved mood and enhanced focus were 
associated with better performance in pedestrian tasks. Skirrow et al. 
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(2009) conducted a study suggesting that mood instability and ADHD 
traits may be  interconnected and that mood instability could 
be considered a fundamental aspect of ADHD. However, Clancy et al. 
(2006) suggested that inattention may have a greater significance in 
predicting safety in the context of road crossing when compared to a 
typically developing control group. Further studies found a positive 
correlation between executive dysfunction and unsafe pedestrian 
crossings for both children with ADHD and typically developing 
children (Stavrinos et al., 2011; Tabibi et al., 2022, 2023). Additionally, 
Tabibi et  al. (2023) stated that attentional abilities did not have a 
substantial impact on determining unsafe behaviors as measured by 
the Integrated Visual and Auditory Continuous Performance Test 
(IVA + Plus), a computerized test that assess different components of 
attention (Sanford and Turner, 1995). Generally, poor pedestrian 
performance among children with ADHD can collectively 
be  attributed to a combination of ADHD characteristics, such as 
inattention, impulsivity and lowered concentration, which are 
influenced by mood and temperament, as well as executive 
dysfunction leading to the increased risk of unsafe crossing behaviors 
in children with ADHD. Therefore, the research findings that suggest 
that a combination of ADHD traits, executive dysfunction and mood 
and temperament can influence the pedestrian safety of children with 
ADHD, are supported by parents’ perspectives in this study.

On the other hand, parents of children with DCD believed that 
their child’s pedestrian performance is related to their inability to 
judge distance and speed accurately. This aligns with the research on 
looming sensitivity observed in the study by Purcell et al. (2012), as 
accurate perceptions of approaching vehicles to avoid collisions 
requires accurate judgment of the optical equivalent of distance and 
speed. This is further supported by the finding that children with 
DCD select insufficient temporal crossing gaps when presented with 
a virtual task simulating road crossing scenarios across different 
vehicle approach speeds, indicating difficulties in accurately judging 
and selecting appropriate gaps for safe crossing (Purcell et al., 2017) 
and demonstrating deficits in visuomotor adaptation skills (Bo and 
Lee, 2013). Additionally, this study’s findings indicate that the reported 
difficulties with body position awareness further contribute to the 
challenges faced by these children in navigating obstacles and people 
on the pavement. The presence of fatigue, forgetfulness and 
diminished self-confidence can further influence the roadside 
behaviors of children with DCD as reported by parents in the study. 
Recent research using self-reported questionnaires found a decrease 
in confidence in road crossing skills among both adults and children 
with DCD (Wilmut and Purcell, 2020), supporting the findings from 
this study. However, earlier studies showed no difference in self-
reported confidence regarding children aged 6 to 12 years with DCD’s 
ability to independently and safely cross the road compared to their 
typically developing peers (Purcell et al., 2012; Purcell and Romijn, 
2017). The differences in confidence levels between the current study 
and studies showing no difference in confidence may be attributed to 
the older age of participants included in this study. Therefore, 
developmental changes and the reliance on parent perspectives could 
contribute to the observed differences in confidence among 
individuals with DCD. Furthermore, while executive function deficits 
are also known in DCD (Sartori et al., 2020), their link to pedestrian 
performance remains unclear despite some associations with poor 
driving (Kirby et al., 2011). This suggests a potential role of executive 
functions in pedestrian safety, but more research is needed to 

understand its specific influence in this context. Overall, the challenges 
related to spatial awareness and accurate perception experienced by 
children with DCD could be the main contributors to the elevated 
likelihood of engaging in unsafe pedestrian behaviors.

For parents of children with co-occurring DCD and ADHD, 
understanding the underlying causes are more complex due to various 
factors related to the characteristics of ADHD and DCD. Parents 
reported that the pedestrian performance of their children can 
be  influenced by inattention and impulsivity, which is related to 
inhibitory control, in addition to poor perceptual-motor skills and 
spatial awareness. Previous studies highlighted the presence of 
overlapping characteristics between DCD and/or ADHD (Bernardi 
et al., 2015; Harrowell et al., 2018; Wilson et al., 2020; Meachon et al., 
2021). For instance, hyperactivity was identified as a co-occurring 
difficulty among children with DCD (Harrowell et al., 2018). Sartori 
et al. (2020) also found that children with DCD have poor performance 
in multiple executive functions including cognitive flexibility, working 
memory and inhibitory control. However, Meachon et  al. (2021) 
explored the underpinning neurological mechanisms among 
individuals with DCD and/or ADHD in relation to inhibitory control 
and found that each group has a distinct executive mechanism despite 
the overt behavioral similarities. These findings suggest that although 
individuals with DCD and ADHD may present similar behaviors, 
including roadside behaviors, their underlying neurological 
mechanisms are distinct and should be addressed differently.

In summary, parents of children with DCD and/or ADHD in this 
study are facing the challenge of balancing between fostering children’s 
independence and ensuring their safety as pedestrians. These parents 
attributed the current pedestrian performance of their children to the 
characteristics related to DCD and ADHD. However, emerging evidence 
indicates that executive dysfunction may serve as the underlying cause 
of their performance at the roadside. While the results are not conclusive, 
this implies that the road crossing behaviors of children with DCD and/
or ADHD should be approached differently to ensure their road safety 
or when aiming to develop pedestrian skills. By recognizing the potential 
influence of executive dysfunction, interventions and strategies tailored 
to the specific needs of these children could be developed to optimize 
their road safety and pedestrian abilities.

Road safety education: parental views, 
strategies, and collaboration

The third theme explored the approaches adopted by parents and 
the importance of educational interventions in promoting pedestrian 
safety among children with DCD and/or ADHD. The findings 
revealed several key aspects in this domain.

Firstly, parents of children with DCD and/or ADHD expressed 
concerns about the inadequacy of current pedestrian safety programs 
in meeting their child’s unique needs. They emphasized the 
importance of addressing additional needs in preparing their children 
for the transition to becoming an independent pedestrian through 
using tailored approaches and multiple modes of delivery. Parents 
suggested the implementation of customized programs that 
specifically address the distinctive traits associated with DCD and/or 
ADHD. For instance, in the case of children with DCD, previous 
studies identified specific elements that should be  considered to 
enhance pedestrian safety. Notably, research conducted by Purcell 
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et al. (2012) revealed a lower looming detection threshold among 
children with DCD, which has implications for their ability to perceive 
and respond to approaching objects or vehicles. Additionally, Purcell 
and Romijn (2017) suggest that a multimodal approach, involving 
both allocentric (environment-centered) and egocentric (self-
centered) approaches, may be  necessary to effectively be  used by 
parents to teach road safety to children with DCD. These findings are 
closely linked to the reported difficulties in visual processing of 
perceived information and spatial awareness experienced by children 
with DCD. Repetition was also reported by parents as an effective 
element to improve the pedestrian safety of children with DCD and 
co-occurring DCD and ADHD. For example, parents in this study 
suggested that simulated environments, which can be  virtual or 
physical, can provide safe repeated opportunities to learn pedestrian 
skills. Emerging evidence also suggests that virtual reality can be an 
effective approach for creating a safe environment that facilitates 
repetitive practice and improves pedestrian safety, benefiting both 
typically developing children and those with DCD and/or ADHD 
(Clancy et al., 2006; Purcell and Romijn, 2017; Morrongiello et al., 
2018; Schwebel et  al., 2018). By incorporating these insights and 
strategies into tailored programs, the specific challenges faced by 
children with DCD and/or ADHD could be effectively addressed.

Secondly, parents of children with DCD and/or ADHD 
implemented various strategies to enhance their children’s pedestrian 
safety and decrease the risk of road crossing injuries. Despite efforts 
to provide pedestrian safety training, the alarming rate of fatalities 
among children on our roads remains a significant cause for concern 
and it is evident that implementing behavioral strategies can be cost-
efficient and play a crucial role in enhancing safety (Schwebel et al., 
2014). Furthermore, adopting these strategies to incorporate the 
distinct requirements of children can be effective in fostering their 
pedestrian skills and formulating tailored interventions. Therefore, it 
is imperative to understand the strategies used by parents to mitigate 
the risk of child pedestrian injuries. A summary of the parent 
strategies identified by each group is provided in Table 4. Common 
strategies used by parents of children with DCD and/or ADHD 
include constant forward planning, selecting quieter roads, driving to 
school, using verbal prompts, crossing with peers, walking in the 
middle of a group, repeated practice, avoiding traffic, using hand 
gestures, offering physical guidance and fostering familiarity with the 
environment. However, it is important to note that some of these 
strategies may not be  feasible for all parents, depending on their 
individual circumstances. It is also worth considering that some of 
these strategies, while prioritizing pedestrian safety, may hinder the 
development of road crossing skills necessary for future independent 
mobility. For example, parents who consistently drive their children 
to school may not be able to provide an opportunity for their children 
to practice crossing the road safely in an unsupervised environment. 
Therefore, it is important for parents to identify strategies that are 
suitable for their children and their circumstances, while also 
considering the long-term impact of these strategies.

Moreover, the responsibility of ensuring pedestrian safety for 
children with DCD and/or ADHD extends beyond parents alone and 
involves collaboration among schools and local authorities. While 
parents of children with DCD and/or ADHD in this study face time 
constraints, they actively take on the responsibility of teaching their 
children pedestrian skills and ensuring their safety on the roads. These 
parental efforts align with previous research (Morrongiello and 

Corbett, 2015; Ngu et al., 2016; Zare et al., 2019), which underscores 
the crucial role of parental involvement in enhancing pedestrian skills 
and mitigating the risk of accidents. Additionally, collaborative efforts 
involving schools and local authorities showed effective results in 
promoting road safety education. Studies investigating the impact of 
road crossing programs involving the active participation of 
schoolteachers and police officers in enhancing pedestrian skills 
(Schwebel et al., 2018; Zare et al., 2018; McLaughlin et al., 2019; Jiang 
et al., 2021) show the valuable contribution of educational institutions 
and local authorities in fostering pedestrian skills among typically 
developing children. Additional research is needed to further explore 
the collaborative efforts between these stakeholders specifically 
focusing on children with DCD and/or ADHD. Another crucial 
obstacle to consider when promoting pedestrian safety training for 
children with DCD, in particular, is the lack of widespread awareness 
and knowledge about the condition, even among medical and 
educational professionals (Hunt et al., 2021; Meachon et al., 2023). 
Therefore, fostering collaborative efforts must include raising 
awareness and providing targeted training for educators, healthcare 
professionals and local authorities, to equip them with the knowledge 
and skills necessary to support children with DCD as well as the other 
two groups. By recognizing the shared responsibility and fostering 
collaboration among parents, schools and local authorities, 
comprehensive and effective measures could be  implemented to 
promote the pedestrian safety of children with ADHD and/or DCD.

The study provides findings into the lived experience of parents of 
children with DCD and/or ADHD in the context of road crossing. 
However, there are certain limitations to consider. One limitation to 
this study is that the sample size was relatively small, with only 14 
participants, which may limit the variability and diversity of 
perspectives represented. Furthermore, the limited subgroup size of 
only three participants with DCD presents a specific challenge. Given 
the known complexity and heterogeneity of DCD, this small sample 
may not adequately capture the full range of experiences and 
challenges faced by this group within the context of road crossing. 
This limits the study’s ability to confidently generalize findings to the 
broader population of parents of children with DCD and may mask 
potentially specific perspectives or concerns unique to this subgroup. 
Moreover, while the study aimed to understand parental perspectives 
across different age groups, the age ranges within each group varied 
slightly (DCD: 10–17 years, ADHD: 7–13 years, Co-occurring: 
7–16 years). This variation may have influenced parental perspectives 
of age-related differences in pedestrian behaviors and limits the ability 
to draw qualitatively based conclusions about age-based trends from 
the current dataset. Nonetheless, the study offers valuable preliminary 
findings that warrant further investigation. Moreover, the study 
focused solely on parents’ perspectives regarding road crossing, 
overlooking the child’s perspective and the broader experiences and 
challenges parents face in other aspects of parenting. Future research 
should explore the perspectives of children with DCD and/or ADHD 
regarding road crossing and investigate additional dimensions of 
parenting challenges and examine the impact of DCD and/or ADHD 
on other daily activities beyond pedestrian safety. Additionally, it is 
worth noting that the semi-structured interviews were conducted 
online, potentially excluding individuals without internet access or 
those less comfortable with online communication. This could 
introduce bias, as those with different access or preferences may 
possess unique perspectives or experiences related to road crossing.
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In conclusion, the findings revealed several key insights that 
represent parents’ perspectives of children with DCD and/or ADHD 
regarding the pedestrian risks faced by their children. Firstly, the 
importance of structured and controlled pedestrian crossing sites was 
emphasized by parents. Secondly, parents expressed heightened 
concerns about their children’s performance and safety at the roadside, 
leading to increased monitoring and a more protective approach. 
Addressing these concerns is essential to promote the independence 
and well-being of these children. Additionally, while the underlying 
causes are not yet fully understood, it is evident that the reported road 
crossing behaviors of children with DCD and/or ADHD require a 
distinct approach to better develop their pedestrian skills effectively. 
Furthermore, parents implemented various strategies to mitigate the 
risks associated with roadside activities, but it is important to balance 
independence and the development of pedestrian skills. Lastly, 
promoting pedestrian safety for children with DCD and/or ADHD 
will require collaboration and shared responsibility between parents, 
schools and local authorities to implement comprehensive measures 
to ensure their safety and well-being. These findings contribute to the 
understanding of the perspectives of parents and provide valuable 
guidance for the development of targeted interventions and policies 
to promote the road safety of children with DCD and/or ADHD.
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