
  1 

Running title: Online evidence-based module on DCD 

 

Title: Using an evidence-based online module to improve parents’ ability to manage their child 

with Developmental Coordination Disorder  

 

Keywords 

Motor Skills Disorders, Translational Medical Research, Rehabilitation, Pediatrics, Family 

 

Authors 

Chantal Camdena, PhD, Véronique Foleya, MSc, Dana Anabyb, PhD, Keiko Shikako-Thomasb, 

PhD, Camille Gauthier-Boudreaulta, MSc, Jade Berbaria, BSc, Cheryl Missiunac, PhD 

 

Chantal.camden@usherbrooke.ca, Veronique.Foley@USherbrooke.ca, dana.anaby@mcgill.ca, 

Camille.Gauthier-Boudreault@USherbrooke.ca, jade.berbari@usherbrooke.ca, 

keiko.shikakothomas@gmail.com, missiuna@mcmaster.ca 

 

a Sherbrooke University Hospital Research Center, Sherbrooke University, 3001 12e Avenue 

Nord, Sherbrooke, Québec, Canada, J1H 5N4  

b McGill University, 3654 Prom Sir-William-Osler, Montréal, Québec, Canada, H3G 1Y5  

c CanChild Centre for childhood disability research, McMaster University, 1400 Main Street 

West, Room 408, Hamilton, Ontario, Canada, L8S 1C7 

 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Savoirs UdeS

https://core.ac.uk/display/79874051?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
mailto:Chantal.camden@usherbrooke.ca
mailto:Veronique.Foley@USherbrooke.ca
mailto:dana.anaby@mcgill.ca
mailto:Camille.Gauthier-Boudreault@USherbrooke.ca
mailto:jade.berbari@usherbrooke.ca
mailto:keiko.shikakothomas@gmail.com
mailto:missiuna@mcmaster.ca


  2 

Acknowledgement 

The first author was a post-doctoral fellow funded through the Canadian Institutes of Health 

Research (CIHR), the Fonds de la Recherche du Québec – Santé (FRQS) and the Canadian Child 

Health Clinician Scientist Program (CCHCSP) - Career Enhancement Program at the time of the 

study. The Strauss Foundation at McGill University provided financial support for this project. 

Funders were not involved in study design, data collection, data analysis, manuscript preparation 

and /or publication decisions. The authors state that they have no interests that might be 

perceived as posing a conflict or bias. 

 

We are grateful to our partner organizations, namely the Centre de Réadaptation Estrie, the 

Institut de Réadaptation en Défience Physique de Québec and the Association Québécoise pour 

les Enfants Dyspraxiques. We are also grateful to the health professionals and parents who 

participated in this study, and to our other colleagues, including Robin Gaines, Audette Sylvestre, 

Lisa Rivard, France Léger, Marie-Ève Langevin and Marie-Chantal Rhéaume.  

 

Address correspondence to: 

Chantal Camden, École de réadaptation, Faculté de médecine et des sciences de la santé, 

Université de Sherbrooke, 3001 12e Avenue Nord, Sherbrooke, Québec, Canada, J1H 5N4, 

Chantal.camden@usherbrooke.ca Tel: (819) 821-8000 extension: 70526, Fax: (819) 450 463-

6593. 

Abstract : 246 words 

Manuscript : 4136 words 

References : 42 

Tables : 4 

mailto:Chantal.camden@usherbrooke.ca


  3 

Using an evidence-based online module to improve parents’ ability to support their child with 

Developmental Coordination Disorder 

Abstract 

Background : Developmental coordination disorder (DCD) is a prevalent neurodevelopmental 

disorder. Best practices include raising parents’ awareness and building capacity but few 

interventions incorporating these best practices are documented.  

Objective : To examine whether an evidence-based online module can increase the perceived 

knowledge and skills of parents of children with DCD, and lead to behavioral changes when 

managing their child’s health condition.  

Methods : A mixed-methods, before-after design guided by the theory of planned behavior was 

employed. Data about the knowledge, skills and behaviors of parents of children with DCD were 

collected using questionnaires prior to completing the module, immediately after, and three 

months later. Paired T-tests, sensitivity analyses and thematic analyses were performed on data as 

appropriate.  

Results: One hundred-sixteen, 81 and 58 participants respectively completed the three 

questionnaires. For knowledge and skills, post- and follow-up scores were significantly higher 

than baseline scores (p<0.01). Fifty-two (64%) participants reported an intention to change 

behavior post-intervention and 29 (50%) participants had tried recommended strategies at follow-

up. Three themes emerged to describe parents’ behavioral change: sharing information, trialing 

strategies and changing attitudes. Factors influencing parents’ ability to implement these 

behavioral changes included clear recommendations, time, and ‘right’ attitude. Perceived 

outcomes associated with the parental behavioral changes involved improvement in well-being 

for the children at school, at home, and for the family as a whole.  

Conclusions : The online module increased parents’ self-reported knowledge and skills in DCD 
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management. Future research should explore its impacts on children’s long-term outcomes. 
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Introduction 

Providing information to families is a key strategy to effectively manage many childhood chronic 

conditions, including Developmental Coordination Disorder (DCD)1,2. DCD is a prevalent (5-

6%) health condition that impacts on children’s everyday functioning in self-care (e.g., dressing), 

academic tasks (e.g., handwriting) and motor activities (e.g., riding a bicycle)3,4. Without 

appropriate support, these children are at increased risk of depression, anxiety, decreased self-

esteem and physical fitness, and childhood obesity5,6. Despite the fact there is a consensus on the 

importance of providing information to families to raise their awareness about the condition and 

build their capacity to manage the health condition1,2, parents of children with DCD often report 

having a lack of information 7, which echoes parental reports for other childhood disability 

conditions 8,9. 

 

Relatively few interventions have been developed specifically to increase parents’ awareness of, 

and capacity to manage, DCD. Information sharing between clinicians and parents is often part of 

service delivery models, such as the Partnering for Change model, where occupational therapists 

share information and build capacity in teachers and parents10. Likewise, some rehabilitation 

centers provide parents with information sessions to help them better understand DCD11. 

However, in such interventions, sharing information is perceived to be part of the general 

responsibilities of therapists and the outcomes related specifically to sharing information with 

parents are not documented. Physicians and rehabilitation professionals can, however, use 

specific interventions to increase parents’ awareness of DCD and build their capacity to manage 

the health condition. These professionals are ideally positioned not only to provide information 

about DCD, but also to recognize and facilitate its diagnosis as families often consult with them 

about coordination difficulties, failure to develop motor skills or problematic behaviors12,13. 
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Nevertheless, busy clinicians do not always take/have the time to discuss these issues thoroughly 

with parents and to provide them with all the information they need.  

 

Many families rely on the Internet to look for information and understand their health issues14,15, 

especially in relation to chronic conditions15.  The quality of the information found on the internet 

can be highly variable, and therefore it has been suggested that health professionals should be 

proactive in directing families to high quality, evidence-based sources16, and provide feedback on 

information their patients discover on the internet17,18. In the DCD field, very little research has 

been done to investigate how the internet could be used to increase DCD awareness and build 

capacity. In one study, a virtual platform with suggested readings was provided to parents and a 

clinician was available to speak with family by phone. Parents were satisfied with the 

intervention but no other outcomes were evaluated 19. Likewise, a DCD online module was 

developed and posted on a childhood disability research center website; preliminary results 

highlighted improvement in self-perceived knowledge and skills but no information was available 

with regards to change in behaviors20. In childhood disability in general, a systematic review of 

internet-based self-management interventions for youth with chronic health conditions found 

conflicting evidence regarding the interventions’ ability to improve disease-specific knowledge 

and quality of life21. Authors of this review concluded that we are just beginning to understand 

how internet-based resources could improve outcomes for children with disabilities. 

 

This study investigated whether an evidence-based online module would increase parents’ 

perceived knowledge of, and skills in, managing their child’s DCD. We hypothesized that the 

module would have an immediate and a short-term impact on self-perceived knowledge and 

skills, and thus knowledge and skills scores would be higher immediately after viewing the 
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module and three months later compared to scores before viewing the module. Given that the 

online module proposed practical strategies, we also intended to document participants’ self-

reported behavioral changes at three months with regards to how they managed their child’s 

DCD. We also aimed to explore the outcomes of the behavior change, as well as the factors 

influencing parents’ ability to change behavior.



  8 

 

Methods 

This project was approved by the Rehabilitation Interdisciplinary Research Center and the 

Hamilton Integrated Ethics Research Board.  

 

Design   

This knowledge transfer (KT) intervention study used a pre-post mixed methods design with a 

collaborative approach guided by the Knowledge-To-Action (KTA) model22 to examine the 

uptake of evidence by parents in the management of DCD. Specifically, this study addressed one 

of the last phases of the KTA cycle - evaluation of the outcomes. The Theory of Planned 

Behavior23 was used to guide the data collection. Core concepts of this theory stipulate that 

attitude, subjective norms and perceived behavioral control influence behavioral intention, which 

in turn influences behavior. More specifically, we used the extent of DCD knowledge to 

document attitude (because beliefs are related to the understanding of the disability) and self-

perceived skills to manage DCD to document perceived behavioral control. Data about beliefs 

and self-perceived skills were collected before, immediately after and three months following 

viewing the module. In the post-intervention questionnaire, we also included questions to 

document changes participants wished to implement with regards to how they manage their 

child’s DCD (their behavioral intentions). In the three months follow up questionnaire, questions 

documented changes reported following completion of the module (the behavior changes). 

Interpretation of results was also informed by the Theory of Planned Behavior23 to explore how 

behavioral changes, outcomes and factors influencing changes related to participants’ attitudes, 

subjective norms and perceived behavioral control.  
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Intervention 

The evidence-based DCD online module was a French translation and Québec adaptation of a 

self-help tool developed by international experts at CanChild that had been piloted successfully 

in Ontario20 (although both are Canadian provinces, English is the spoken language in Ontario 

while French is the spoken language in Québec. Moreover, health care systems are of provincial 

jurisdiction and thus services differed across provinces). Adaptations to the module were minor, 

as an advisory committee composed of clinicians and parents perceived that the information was 

relevant for individuals in Québec. Modifications included providing information about the 

services in Québec (rather than in Ontario) and adding resources written in French (instead of in 

English). The online module takes about 1-2 hours to complete and includes information about: 

1) Characteristics of DCD, 2) DCD at school, 3) DCD at home, 4) DCD during play time, 5) 

Strategies to manage DCD, and 6) Spread the Word - which contains additional resources to learn 

more about DCD. The module builds on effective knowledge translation strategies including the 

use of multimodal interactive components24–28 and includes a case scenario, videos, experiential 

exercises, PDF resources, and links to other websites. The French DCD online module was 

posted on CanChild’s website (http://elearning.canchild.ca/dcd_workshop/fr/index.html) and was 

freely accessible to visitors.  

 

Setting and Participants 

A convenience sampling method was used. Parents who self-reported having a child with a 

confirmed or suspected diagnosis of DCD, spoke French and had never seen the DCD online 

module before were included in the study. Participants were recruited between November 2014 

and February 2015 through three different strategies: 1) a pop-up ad presenting the study opened 

when visitors came to the DCD website; 2) health professionals from two Quebec rehabilitation 
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centers offering services to children with DCD invited their clients. Pamphlets about the study 

were also posted in the waiting room and on their websites; 3) the Québec parent association for 

children with DCD invited parents and disseminated information about the study in newspapers, 

and on their website and Facebook page. Parents also used social media to share information. All 

of these recruitment strategies referred potential participants to an electronic consent posted on 

Survey Monkey®. Following electronic consent, participants were automatically referred to the 

first of three questionnaires.  

 

Outcome Measures and Analysis  

The baseline, post- and follow-up questionnaires included closed and open-ended questions to 

document self-reported: knowledge about DCD, skills in managing DCD, intention to change 

how they managed DCD, behavioral changes in managing DCD three months after completing 

the module, perceived outcomes of these changes and factors influencing their ability to change. 

Although some questions varied across questionnaires, the same 8 and 11 items respectively 

relating to knowledge and skills were included in all questionnaires to document change over 

time (see Table 3). These questions used a 7-point Likert scale (ranging from 1=not at all to 

7=very well). All questionnaires were based on those used in previous DCD studies20,29 and were 

reviewed by health professionals and parents. Overall, the baseline-intervention questionnaire 

contained 40 items (37 close-ended questions and 3 open-ended), including background 

information (e.g., children’s age, services received); the post-intervention questionnaire contained 

32 items (28 close-ended questions and 4 open-ended), and the follow-up questionnaire included 

42 items (33 close-ended questions and 9 open-ended). Questions to document behavioral 

intention were included in the post-questionnaire only (e.g., following this online workshop, do 

you intend to change something about how you manage your child with DCD? Please explain). 
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Questions to document behavioral changes (e.g., please provide examples of things you changed, 

or tried to change), factors influencing behavioral changes (e.g., please describe anything that 

could have influenced, positively or negatively, your ability to implement desired changes) and 

perceived outcomes associated with these changes (e.g., please describe the impact of these 

changes on your child, your family and your environment) were included in the follow-up 

questionnaire only. 

 

Questionnaires were posted on Survey Monkey®. Following completion of the baseline 

questionnaire, participants were directed to the online module. Upon completion of the module, a 

pop-up window appeared at the top of the screen inviting participants to respond to the post-

intervention questionnaire. If needed, a research assistant sent an email reminder one week after 

completion. Three months later, participants received an email with a direct link to the follow-up 

questionnaire. 

 

Analysis 

Descriptive statistics (means, standard deviations and frequencies) were calculated as appropriate 

for each close-ended item. To eliminate potential sources of bias between lost-to-follow up 

participants and participants, paired t-tests and chi-square tests were performed, as appropriate, 

on key demographic characteristics (age, gender and education level of the child; the responder’s 

place of residence and relation to the child; and whether the child received health and 

rehabilitation services or has received an intervention plan in the past year) and on self-reported 

knowledge and skills scores. For participants, total mean scores were computed for DCD 

knowledge and DCD skills, and paired t-tests were performed using SPSS 22 to evaluate 

significant changes between the post and follow-up scores versus baseline scores. In order to 
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address the attrition rate, a last observation carried forward (LOCF) sensitivity analysis was 

carried out by assigning baseline scores to post- and follow-up scores for participants who did not 

complete the post and follow-up questionnaires (and by assigning post scores to follow-up scores 

for participants who did not complete the follow-up questionnaire).  

Thematic analysis of responses to open-ended questions was conducted followed Braun 

and Clarke’s principles30. Specifically, two co-authors (CG and VF) generated initial codes and 

met with a third reviewer (CC) to identify themes and achieve consensus. Qualitative information 

and quotes (translated from French) were interpreted based on the Theory of Planned Behavior23 

to illustrate key themes around management of DCD. Following a mixed-methods study 

approach, qualitative data was used to provide a greater understanding of the descriptive statistics 

with regards to self-perceived changes in behaviors, and to explore outcomes and factors 

influencing changes.
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Results  

One hundred and sixteen (116) parents consented to participate and completed the baseline 

questionnaire; 81 completed the post-questionnaire and 58 completed all three questionnaires, for 

an overall attrition rate of 50%. The context and implications of this attrition rate are addressed in 

the Discussion. There were no significant differences found in baseline knowledge and skills, nor 

in key socio-demographic characteristics between those who completed one, two or all three 

questionnaires, as demonstrated in Table 1.  

 

Table 1 presents the socio-demographic details of the participants and Table 2 presents the 

services participants reported receiving prior to the study.  

 

[Insert Table 1 and Table 2 about here] 

 

Impact of the DCD online module on parental knowledge and skills  

All post and follow-up knowledge and skills items’ scores, as well as total scores, were higher 

than the baseline scores (see Table 3). Table 3 also shown there was as significant difference 

between post and baseline scores both for knowledge [t(80)= -7.03, p<0.01] and for skills [t(80)= 

-8.71, p<0.01]. The same was true at follow-up (knowledge [t(57)= -7.85, p<0.0001]; skills 

[t(57)= -7.70, p<0.0001]). These differences remained significant  (p<0.01) when LOCF 

sensibility analyses were undertaken with post-intervention knowledge scores [(Mean=5.85, 

Standard Deviation=1.10) vs. (M=5.21, SD=1.17); t(115)= -6.46, p<0.0001] and follow-up scores 

[(M=5.65, SD=1.17) vs. (M=5.21, SD=1.17); t(115)= -6.35, p<0.0001]; as well as post-
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intervention skills scores [(M=5.14, SD=1.29) vs. (M=4.35, SD=1.21); t(115)= -7.70, p<0.0001] 

and follow-up scores [(M=4.87, SD=1.33) vs. (M=4.35, SD=1.21); t(115)= -6.27, p<0.0001]. 

 

[Insert Table 3 about here] 

 

Parents’ intention to change how they manage DCD  

Immediately after completing the online module, most (n=52, (64%)) participants reported 

intention to change something about how they managed their child with DCD. Three principal 

themes emerged: understanding DCD better; changing attitudes (e.g., reducing expectations) and 

trialing strategies (e.g., breaking down the task). Parents wished to understand DCD but also 

wanted their child and the adults around him or her to understand the condition. They planned 

strategies to share this information and to help others understand better. Participants also 

mentioned the importance of having access to the information contained on this website soon 

after diagnosis: 

 

If it was day 1 following diagnosis, the website contains everything I would have liked to 

know and what I have learned from different sources. This is an excellent source of 

information.  

 

Talking more with my child about his difficulties and the underlying causes (not only 

talking about his difficulties.)  

 

Parents’ behavioral changes regarding how they manage DCD 
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Table 4 presents findings from close-ended questions about behaviors related to sharing 

information, seeking information and trialing strategies to better manage DCD.  

[Insert Table 4 about here] 

 

In the qualitative analysis, sharing information and trialing strategies also emerged as themes 

reported by participants, along with changing attitudes. Parents shared information with different 

people, including the child’s physician. Most parents shared general information about DCD and 

the website (e.g., the internet link) but some shared specific resources, such as information about 

how to diagnose DCD (with physicians), specific videos, PDFs or experiential exercises (e.g., 

with extended family). The goal for parents was to raise awareness about DCD and to have others 

understand the struggles faced by their children in completing simple motor tasks, such as writing 

and using scissors.  

 

Parents reported having tried different strategies recommended on the online module such as 

adapting activities (e.g., choosing clothes that are easier to put on) and introducing adapted tools 

and technology (e.g., using computers to write). Some also reported having made a life-changing 

decision, such as modifying their work hours. One parent even reported moving in order to 

change their child’s school. 

 

Parents reported changing their attitudes toward their child, trying to be more patient and 

modifying their expectations (“he won’t be an athlete”). Parents reported focusing more on 

supporting their child (rather than repeating instructions) and paying more attention to how the 

child’s difficulties impact on confidence. 

 



  16 

Outcomes associated with behavioral changes 

The outcomes associated with these behavioral changes were closely interwoven with a greater 

understanding of DCD and specific to the change implemented, either at school or within the 

family, and lead to greater well-being for the child. 

 

At school, better understanding of DCD by educators led to more adaptive strategies for the child 

with DCD, in class and for homework: 

 

When exercises are done in big group, [the teacher] doesn’t ask him to write and listen at 

the same time. I have the feeling she doesn’t ask him as often as before to copy what is on 

the blackboard.  

 

We now understand his difficulties better, what he says; we don’t think anymore he is 

wasting his time, we know he is simply tired at the end of the day. He doesn’t have the 

energy to write during homework, so we do it for him. We use a writing board and don’t 

focus on the writing but on the content of the sentence and the spelling. 

 

At the family level, better understanding of DCD by parents and the extended family led to 

modifications to families’ daily routines and perceptions of their child, and improved quality of 

life.  

 

Our family stopped saying "he is only clumsy, don’t worry" or "he simply has no more 

energy"; they are more receptive and understand better his errors or his behaviors. They 

are more patient.  
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Everybody is happier and less stressed. DCD will always be there but we need to adapt as 

a family if we want to be happy. 

 

Children with DCD appeared to benefit from these adaptations, at school and at home, and 

increased their well-being and self-esteem: 

 

Academic results are spectacular, very nice school report, better self-esteem; he is also less 

reluctant to try new activities. 

 

Factors influencing behavioral changes 

Overall, participants reported in the follow-up questionnaire that the information contained in the 

online module responded to their child’s needs (M=5.7/7; SD= 1.2), covered what they believe is 

important for their child (M=5.8/7; SD=1.2) and contained practical recommendations (M=5.9/7; 

SD=1.2). When asked to rate factors influencing behavioral changes, participants felt that they 

had the necessary time and resources to implement the strategies recommended in the online 

module (M=4.9/7; SD=1.4) and that adults in the child’s environment were open to implementing 

new strategies (M=4.8/7; SD=1.4). However, only half of the participants (n=29; 50%) reported 

having tried to implement new strategies. They mentioned having been able to only partially 

implement the strategies they intended to (M=4.8/7; SD=1.2) and being relatively satisfied with 

the outcomes of the change implemented (M=5.1/7; SD=1.3).  

Three themes emerged from the open-ended questions that reflected parents’ responses about 

factors that affected their ability to make changes in how they manage DCD: having access to 

information with clear recommendations, being supported and finding time, and having the 
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“right” attitude. Having the right attitude was the most salient aspect, and referred both to 

parents’ attitudes (i.e. developing resilience and patience) and others’ attitudes. Others’ attitudes 

appeared particularly important at school, where parents needed to rely on educators’ willingness 

to implement strategies and make accommodations. Most parents reported openness and 

collaboration with schools; some, however, had negative experiences (e.g., a parent reported that 

one teacher said she was experienced enough and did not need more information or to be told 

what to do). 
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Discussion 

This study demonstrated the impact of an online resource in increasing parents’ immediate and 

short-term knowledge and ability to manage DCD. Parents reported having shared evidence-

based information with others, trialed strategies, and noticed positive outcomes for the child and 

family following the intervention. This KT intervention – the evidence-based online module on 

DCD – is easily accessible. Referring parents to and ensuring that they access evidence-based 

education could be a way for physicians and health professionals to provide families with the 

information they need to self-manage this chronic childhood health condition. 

 

Previous studies that piloted the English version of the DCD module reported parental 

satisfaction and change in knowledge and skills following completion of the website20,29. The 

amount and direction of the changes reported in this study are similar to the ones found in the 

previous study. The qualitative information provided by this study about behavioral changes and 

outcomes at three-month follow-up confirms the clinical significance of these changes. The 

combination of the quantitative and the qualitative findings describe how targeted information 

(i.e. providing access to an evidence-based website) provided as a stand-alone intervention (i.e. 

not as part of a broader medical or rehabilitation follow up) can have a significant impact on 

families’ lives. This finding has major implications for the delivery of service to this population. 

It is important for healthcare professionals, specifically physicians, to be proactive and to refer 

families to evidence-based websites following a diagnosis. This referral could save time, support 

the patient-health care professional relationship, and prevent the negative consequences 

associated with poor quality health information14,15.  
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This is the first study to explore the short-term benefits for children with DCD with regards to 

parental support through provision of web-based information. A few other studies of the use of 

web-based information with other chronic conditions of childhood were found in a systematic 

review21. Results indicated most interventions involved the provision of direct services through 

the internet (e.g., monitoring) and evaluated disease-specific outcomes related specifically to the 

child’s condition (e.g., pain). Our findings suggest that the outcomes of using evidence-based 

websites about childhood chronic conditions might be broader, and could include child and 

family well-being as shown through participant report of greater self-esteem and satisfaction at 

both the child and family levels. Website information should address child and family needs, but 

also target the broader environment to change societal norms, including others’ attitudes. Societal 

norms are an important concept in the Theory of Planned Behavior23 that might greatly influence 

parents’ intentions and their ability to change behaviors. This is illustrated particularly well in 

this study by parents’ struggle with ‘others’ attitudes’ that might reflect the social norm with 

regards to typical development and how children are expected to perform motor-related activities 

at home and at school. Individual and group interventions targeting parents of children with DCD 

might contribute to changes in their perceptions of these societal norms. However, population-

based interventions raising awareness about DCD might be even more effective at changing 

societal norms and expectations, and ease the implementation of recommended strategies to 

manage chronic health conditions such as DCD. 

 

Interestingly, when asked about their behavior changes, parents referred to attitudes and beliefs, 

which in the Theory of Planned Behavior23 are considered to be separate concepts from behavior 

changes. Attitudes and behaviors were, however, closely interwoven for participants, which 

might suggest that, even in the absence of clear behaviors (i.e. tangible actions), we might 
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improve children’s outcomes and prevent secondary consequences by working at the perception 

levels. 

 

Study limitations and strengths 

The use of open, online recruitment strategies and data collection limited our ability to calculate a 

response rate. Online recruitment is also more sensitive to technological problems – in this study, 

22 participants who completed the baseline questionnaire were excluded from the study as the 

link for the post-intervention questionnaire did not work properly. Online interventions are also 

known to have a high attrition rate 31,32,33 especially for longer interventions or follow-up data 

collection34,35,36. The 50% attrition rate found in this study was comparable with attrition rates 

reported for online interventions aiming at changing behaviors37,38. Some studies with at-risk 

populations (e.g., mental health issues) even report attrition rates of 99%34. Issues with high 

attrition rates include decreased studies’ power and the risk that the remaining sample is no 

longer representative of the original sample, possibly affecting the internal and external validity 

of the study results39,40. The statistics used in this study, however, demonstrated there were no 

differences between the baseline group and the follow up group, and changes in knowledge and 

skills were still significant when performing a LOCF sensitivity analysis to account for the 

attrition rate.  

  

The data collection used self-report information and did not control for other events or 

interventions not related to the website. The questionnaires used were not validated cross-

culturally; however, they were based on questionnaires used successfully in other DCD studies.  
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An important strength of the study is the involvement of our collaborators. The fact there is a 

DCD parent association in Québec and that rehabilitation centers offer health services to children 

with DCD imply that DCD is a health condition warranting attention. The integrated KT 

approach raised awareness among health professionals about the informational needs of families 

with DCD. The use of the Theory of Planned Behavior23 to ascertain behavioral changes that 

occurred following the intervention and after a three-month follow-up provided us with 

knowledge about how families used the information, and the outcomes and factors influencing 

their ability to change how they manage DCD. This is a strength of the study given that 

theoretical grounding and formal evaluation of outcomes are often missing in KT studies41,42. 

Moreover, the study aimed at evaluating an evidence-based online module on DCD; the results 

might be generalizable to evidence-based modules about other chronic childhood disabilities and 

can guide KT research in the field of rehabilitation. This study, however, justifies the need for 

more research using standardized measures to document parents’ behavioral changes and 

children’s outcomes. 

Conclusion 

This study identifies directions for practice, policy and future research in KT and the use of 

technology to improve health outcomes and the experience of care. Physicians and health 

professionals should be aware of, and refer their patients to, evidence-based websites that are 

useful for self-management of disabilities and chronic health conditions, such as DCD, when a 

diagnosis is given. Planning of services should include provision of information to families, and 

using evidence-based websites could offer a cost-effective solution. Future research should 

objectively evaluate the impact of the recommended strategies on children’s health outcomes and 

possible changes to societal norms powered by knowledge sharing. 
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 Table 1. Demographics of participants who responded to the questionnaires  

Demographics characteristics BASELINE 
n (valid %) 

n =116 

POST 
n (valid %) 

n =81 

FOLLOW-UP 
n (valid %) 

n =58 
Relation to child 

Mother 
Father 
Other 

 
103 (88.8%) 
12 (10.3%) 

1 (1%) 

 
69 (85.2%) 
11 (13.6%) 
1 (1.2%) 

 
49 (84.5%) 
9 (15.5%) 

0 (0%) 
Region 

Eastern Townships 
Quebec City 
Other regions in Quebec (i.e. outside 
our partners’ territory) 
Other regions in Canada, in Europe 
and elsewhere  

 
19 (16.4%) 
13 (11.2%) 
68 (58.6%) 

 
16 (13.8%) 

 

 
15 (18.5%) 
7 (8.6%) 

52 (64.2%) 
 

7 (8.6%) 
 

 
12 (20.7%) 
6 (10.3%) 
35 (60.3%) 

 
5 (8.6%) 

Child’s age 
0-5 years old 
6-12 years old 
13-17 years old 
18 years old and over 

 
15 (12.9%) 
90 (77.6%) 
5 (4.3%) 
6 (5.2%) 

 
11 (13.6%) 
62 (76.5%) 
3 (3.7%) 
5 (6.2%) 

 
9 (15.5%) 
44 (75.9%) 
3 (5.2%) 
2 (3.4%) 

Child’s sex 
Boy 

 
86 (74.1%) 

 
58 (71.6%) 

 
41 (70.7%) 

Child’s having a diagnosis of DCD 
Yes 

 
105 (90.5%) 

 
73 (90.1%) 

 
53 (91.4%) 

Other diagnoses and health issues 
Attention deficit disorder 
with/without hyperactivity 
Learning difficulties 
Sensory difficulties 
Speech and language difficulties 
Behavioural issues 
Other (such as migraines and 
muscular difficulties) 
No diagnosis at all 
Autism spectrum disorders or 
Asperger’s syndrome 

 
65 (56%) 

 
46 (39.7%) 
32 (27.6%) 
45 (38.8%) 
14 (12.1%) 
17 (14.7%) 

 
8 (6.9%) 
1 (1%) 

 

 
37 (45.7%) 

 
27 (33.3%) 
21 (25.9%) 
32 (39.5%) 
7 (8.6%) 
9 (11.1%) 

 
4 (4.9%) 
0 (0%) 

 
27 (46.6%) 

 
18 (31.0%) 
15 (25.9%) 
18 (31.0%) 
4 (6.9%) 
4 (6.9%) 

 
2 (3.4%) 
0 (0.0%) 

Membership 
Québec DCD provincial association 
(AQED) 
Another DCD association 
Another parental association 
Not a member of any association 

 
38 (32.8%) 

 
8 (6.9%) 

14 (12.1%) 
66 (56.9%) 

 
29 (35.8%) 

 
6 (7.4%) 

10 (12.3%) 
43 (53.1%) 

 
21 (36.2%) 

 
6 (10.3%) 
7 (12.1%) 
29 (50.0%) 

Knowledge about DCD 
association/websites 
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Québec DCD provincial association 
(AQED) 
SOS Dyspraxie (i.e. a Québec website 
about dyspraxia) 
CanChild (a Canadian website about 
childhood disability) 

95 (81.9%) 
 

75 (64.7%) 
 

21 (18.1%) 

71 (87.7%) 
 

52 (64.2%) 
 

19 (23.5%) 
 

50 (86.2%) 
 

37 (63.8%) 
 

11 (19.0%) 

Referred to the module/study by 
My child’s clinician 
The AQED 
Found on the CanChild website 
Facebook 
Other (such as word of mouth or 
through an internet search) 

 
4 (3.4%) 

50 (43.1%) 
3 (2.6%) 
36 (31%) 

23 (19.8%) 

 
3 (3.7%) 

39 (48.1%) 
2 (2.5%) 

21 (25.9%) 
16 (20.0%) 

 
3 (5.2%) 

27 (46.6%) 
2 (3.4%) 

17 (29.3%) 
9 (15.5%) 
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Table 2. Services children and families were receiving at the beginning of the study  

Description of services received BASELINE 
n (valid %) 

n = 116 

POST 
n (valid %) 

n = 81 
 

FOLLOW-UP 
n (valid %) 

n = 58 

Do you receive health/rehabilitation services 
or support?*  

Yes 

 
 

93 (80.2%) 

 
 

67 (82.7%) 

 
 

49 (85%) 
What organization(s) provide(s) you 
services and support?**  

Rehabilitation centre 
School 
Private clinic 
Community-based centre 
Other (e.g., hospital) 

 
 

40 (43.0%) 
44 (47.3%) 
36 (38.7%) 
13 (14.0%) 
15 (16.1%) 

 

 
 

31 (46.3%) 
35 (52.2%) 
22 (32.8%) 
7 (10.4%) 
10 (14.9%) 

 
 

22 (45%) 
26 (53%) 
16 (33%) 
5 (10%) 
10 (20%) 

What professional(s) provide(s) you 
services and support?** 

Physical therapist 
Occupational therapist 
Specialized educator 
Speech and language therapist 
Social worker 
(Neuro)psychologist 
Other (e.g., nutritionists, child psychiatrists 
and specialist in psychomotricity) 

 
 

24 (25.8%) 
76 (81.7%) 
40 (43.0) 

58 (62.4%) 
20 (21.5%) 
45 (48.4%) 
23 (24.7%) 

 
 

17 (25.4%) 
55 (82.1%) 
33 (49.3%) 
40 (59.7%) 
11 (16.4%) 
33 (49.3%) 
16 (23.9%) 

 
 

12 (24%) 
40 (82%) 
28 (57%) 
28 (57%) 
8 (16%) 
23 (47%) 
13 (27%) 

Did your child have an individualized 
service plan(s) in the previous year?* 

Yes 

 
 

89 (76.7%) 

 
 

61 (75.3%) 

 
 

44 (76%) 
Where was/were the intervention plan(s) 
held?*** 

School 
Rehabilitation centre 
Other (e.g., daycare) 

 
83 (93.3%) 
20 (22.5%) 
6 (6.7%) 

 
57 (93.4% 
15 (24.6%) 
5 (8.2%) 

 
43 (98%) 
8 (18%) 
3 (7%) 

Were you present at the intervention 
plan(s)?*** 

Yes 

 
82 (92.1%) 

 
56 (91.8%) 

 
40 (91%) 

*Valid % were calculated over the entire sample. 
**Valid % were calculated over the sub-sample of responders who stated they received 
health/rehabilitation services or support. 
*** Valid % were calculated over the sub-sample of responders who‘s child had an 
individualised service plan in the previous year.
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Table 3. Perceived level of knowledge and skills 

SELF-REPORTED DCD 
KNOWLEDGE AND SKILLS 

 
BASELINE 

n – 116 
(score /7 SD) 

 
IMMEDIATE IMPACT 

n - 81 
 

 
SHORT-TERM IMPACT 

n - 58 
 

 BASELINE 
(score /7 SD) 

POST 
(score /7 SD) 

CHANGE BASELINE 
(score /7 SD) 

FOLLOW-UP 
(score /7 SD) CHANGE 

Recognizing typical characteristics of DCD 5.05 (1.17) 5.07 (1.22) 5.86 (1.08) +0.79 5.14 (1.28) 5.91 (0.96) +0.77 
Understanding the challenges facing the child  4.72 (1.38) 4.74 (1.39) 5.86 (1.13) +1.12 4.90 (1.28) 6.02 (1.00) +1.12 
Understanding the impact of DCD on the child’s:        

• Ability to accomplish daily tasks at home 5.44 (1.42) 5.45 (1.49) 6.22 (1.19) +0.77 5.57 (1.46) 6.27 (0.97) +0.70 
• Participation in physical activities at home 5.47 (1.36) 5.46 (1.45) 6.16 (1.20) +0.70 5.57 (1.40) 6.30 (0.95) +0.73 
• Participation in physical activities at school 5.12 (1.41) 5.08 (1.51) 6.09 (1.33) +1.01 5.07 (1.56) 6.19 (1.13) +1.12 
• Participation in physical activities in the community 5.19 (1.56) 5.13 (1.63) 6.19 (1.14) +1.06 5.20 (1.60) 6.22 (1.04) +1.02 
• Ability to accomplish tasks at school 5.38 (1.62) 5.28 (1.66) 6.20 (1.29) +0.92 5.47 (1.50) 6.39 (0.96) +0.92 
• Self-esteem 5.39 (1.50) 5.47 (1.47) 6.15 (1.31) +0.68 5.66 (1.35) 6.18 (1.14) +0.52 

TOTAL KNOWLEDGE SCORE 5.21 (1.17) 5.20 (1.23) 6.11 (1.03) +0.91* 5.33 (1.14) 6.20 (0.84) +0.87* 
Explaining the child’s:        

• Specific motor difficulties at home 4.78 (1.50) 4.83 (1.49) 5.75 (1.20) +0.92 4.84 (1.54) 5.74 (1.35) +0.90 
• Specific motor difficulties at school 4.60 (1.46) 4.77 (1.46) 5.59 (1.29) +0.82 4.88 (1.35) 5.67 (1.28) +0.79 
• Specific motor difficulties in the community 4.34 (1.50) 4.37 (1.54) 5.51 (1.29) +1.14 4.47 (1.47) 5.52 (1.33) +1.05 
• Useful strategies at home 4.53 (1.56) 4.58 (1.65) 5.54 (1.29) +0.92 4.62 (1.69) 5.61 (1.40) +0.99 
• Useful strategies at school 4.25 (1.54) 4.44 (1.57) 5.52 (1.33) +1.08 4.54 (1.52) 5.34 (1.42) +0.80 
• Useful strategies in the community 4.03 (1.47) 4.09 (1.57) 5.38 (1.36) +1.29 4.09 (1.58) 5.26 (1.38) +1.17 

Using their current knowledge of DCD to:        
• Respond to the child’s needs at home 4.76 (1.39) 4.72 (1.43) 5.77 (1.27) +1.05 4.79 (1.40) 5.73 (1.00) +0.94 
• Respond to the child’s needs at school 4.14 (1.40) 4.22 (1.49) 5.37 (1.35) +1.15 4.34 (1.33) 5.25 (1.30) +0.91 
• Respond to the child’s needs in the community 4.08 (1.33) 4.06 (1.36) 5.31 (1.30) +1.25 4.10 (1.35) 5.34 (1.24) +1.24 
• Share relevant information in response to a need 4.39 (1.49) 4.43 (1.60) 5.67 (1.29) +1.24 4.55 (1.50) 5.66 (1.20) +1.11 
• Solve issues when they arise 4.01 (1.39) 3.98 (1.46) 5.40 (1.32) +1.42 4.02 (1.38) 5.34 (1.16) +1.32 

TOTAL SKILLS SCORE 4.35 (1.21) 4.41 (1.26) 5.53 (1.17) +1.12* 4.48 (1.22) 5.52 (1.13) +1.04* 
*Significant differences (at p = 0.05). Paired t-tests were only undertaken on knowledge and skills scores, rather than on unique questions. 
SD = Standard Deviation
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Table 4. Participants’ behavior with regards to sharing information (at three months)  
Description of the behavior N (valid percent) 
Did you share information with someone? (n=58) 

Yes 
 

48 (83%) 
With whom did you share the information? (n=48) 

Child’s teacher(s) 
Rehabilitation professional(s) 
Members of their family 
Child’s doctor 
Coaches or group leaders 
Other (e.g., friends, colleagues) 

 
30 (63%) 
11 (23%) 
35 (73%) 
5 (10%) 
7 (15%) 
15 (31%) 

Did you…? (n=58) 
Contact new parents’ or DCD associations (yes) 
Participate in new web-based discussions about DCD (yes) 
Visit the CanChild website for the first time (yes) 
Read new articles or books about DCD (yes) 
Talk/request meetings to talk to your child’s teacher (yes) 
Seek/receive rehabilitation services (yes) 
Seek/receive a medical diagnostic (yes) 

  Other significant event (e.g., requested financial aid) 

 
41 (71%) 
26 (45%) 
23 (40%) 
29 (50%) 
25 (43%) 
19 (33%) 
11 (19%) 
6 (10%) 

 
 
 


