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ABSTRACT
Objectives  To examine the effectiveness and feasibility 
of We12BFit!, a family-focused intervention aimed at 
increasing physical fitness (PF) and motivation for physical 
activity (PA) in 7-year-old to 12-year-old children with 
developmental coordination disorder (DCD).
Design  A single-arm mixed methods small sample field 
study.
Setting  Rehabilitation centres and schools for special 
education in The Netherlands.
Participants  Twenty children with DCD diagnosis.
Interventions  We12BFit! consists of We12BFit!-PF 
and We12BFit!-Lifestyle PA. During We12BFit!-PF, 
cardiorespiratory fitness (CRF), muscle strength and 
anaerobic power were trained in small groups (10 weeks 
2*60 min/week). We12Bfit!-Lifestyle PA, which addresses 
motivation for PA in children and parents, was added 
in week 6 of We12BFit!-PF and ended 12 weeks after 
We12BFit!-PF.
Outcome measures  The 20-Metre Shuttle Run Test 
(20mSRT), Muscle Power Sprint Test and Hand Held 
Dynamometry were performed before and after We12BFit!-
PF and after We12BFit!-Lifestyle PA (T0–T1–T2). Parents 
and coaches were interviewed and trainers participated 
in a focus group to assess motivation for PA, perceived 
effectiveness, and feasibility of the intervention.
Results  Attendance rates of participants were 88% 
(We12BFit!-PF) and 89% (We12BFit!-Lifestyle PA). From 
T0 to T1, significant improvements were found in VO2peak, 
number of runs on the 20mSRT and mean anaerobic 
power. From T1 to T2, improvements were maintained. 
No changes were found after We12BFit!-Lifestyle PA in 
time spent on moderate to vigorous activity and metabolic 
equivalent of task; parents observed their child improved 
in qualitative aspects of activities and participation. 
Feasibility of We12Bfit! was confirmed, although some 
adaptations were recommended.
Conclusions  We12BFit! resulted in significant 
improvements and maintenance of CRF and anaerobic 

power in a small group of children with DCD and seemed 
to improve motivation for PA. The group aspect of 
We12BFit!-PF, the high intensity and positive motivational 
climate of We12BFit!-PF may have improved children’s 
self-efficacy. We12BFit! seems feasible to improve PF and 
PA in children with DCD.
Trial registration number  NTR6334.

INTRODUCTION
Children with developmental coordination 
disorder (DCD) have lower levels of health-
related physical fitness (PF) and participation 
in physical activity (PA) than typically devel-
oping (TD) children.1–5 This increases their 
risk of developing cardiovascular disease 
(CVD) later in life5 and may also affect their 
social and personal development.6 7

In the literature, no common under-
lying physical pathology has been identified 
that explains the origins of the decreased 

Strengths and limitations of this study

	► This is the first study to evaluate the effectiveness 
and feasibility of a combined physical fitness and 
lifestyle physical activity intervention for children 
aged 7–12 years with developmental coordination 
disorder.

	► The study concerns a systematic and evidence-
based intervention using treatment theory and 
stakeholder perspectives.

	► A comprehensive range of outcome measures was 
used to assess effectiveness.

	► No control group was included.
	► No longitudinal effects on behaviour were measured 
because the study period was limited to 6 months.
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health-related PF in children with DCD.8 Instead, it is 
hypothesised that their decreased health-related PF is 
due to a negative cycle, in which poor motor coordination 
leads to lower participation in PA and deconditioning.9 
Current treatment of children with DCD does not seem 
to suffice in breaking this negative cycle,6 10 as it mainly 
focuses on their coordinative problems and pays less 
attention to PF or PA.11

To date, few studies have focused on improving PF, PA 
or both in children with DCD.12–17 Some studies focused 
on improving a single aspect of health-related PF and 
showed that children with DCD are able to exercise and 
improve cardiorespiratory fitness (CRF), muscle strength 
and anaerobic power, despite their motor coordination 
problems.12 15–18 Two other studies focused on improving 
PA in children with DCD, but these studies did not find 
significant improvements in objectively measured PA14 
or in parents’ reports of children’s participation in 
activities.13

As no effective, integrated interventions focusing 
directly on PF and PA are available for children with 
DCD, the We12BFit! (We want to be fit!) intervention was 
developed.19 20 We12BFit! aims to improve PF and PA in 
7-year-old to 12-year-old children with DCD and consists 
of two partly intertwined components: We12BFit!-PF and 
We12BFit!-Lifestyle PA. We12BFit!-PF consists of an inten-
sive group training to improve CRF, muscle strength and 
anaerobic power. These components of PF were selected 
as targets for the intervention based on the literature 
about PF impairments in children with DCD1 2 and the 
results of a focus group.20 According to previous research, 
VO2max as a measure of CRF was 7%–22% lower, muscle 
strength 15% lower and anaerobic power 10%–30% lower 
in children with DCD compared with TD children. The 
We12BFit!-Lifestyle PA component aims to improve the 
child’s motivation for PA. In order to become more 
physically active, both parents and children need to 
be motivated. To induce such a change in lifestyle, the 
transtheoretical model (TTM) of change of Prochaska 
was applied.21 According to this model, people progress 
through several stages of change, starting with precon-
templation and ending with maintenance of the intended 
behaviour. For each stage, behaviour change strategies 
are operationalised in order to guide parents and chil-
dren through the different stages. See Braaksma et al19 
for a detailed description of the strategies for each stage. 
We12BFit!-Lifestyle PA relies on the use of pedometers by 
the child and his or her family to create insight into their 
activity levels. Based on these data, information is given to 
parents on how to improve motivation and participation 
in PA and lifestyle coaching is offered.

The aim of this study was to examine the effective-
ness and feasibility of both components of We12BFit!. 
It was hypothesised that (1) CRF, muscle strength and 
anaerobic power will improve during We12BFit!-PF; 
(2) these PF components will at least stabilise after 
We12BFit!-PF; (3) objectively and subjectively measured 
participation in PA and motivation for PA will improve 

after We12BFit!-Lifestyle PA and (4) both components of 
We12BFit! will be feasible to apply in clinical practice.

METHODS
Design
The design of We12Bfit is based on treatment theory.22 
Within treatment theory, three domains of treatment can 
be discerned: treatment targets, mechanism of action 
and treatment ingredients. Treatment targets refer to 
those aspects of PF that will be targeted during treat-
ment. Mechanism of action theoretically explains how 
the treatment targets will improve. Treatment ingre-
dients are the observable actions that are necessary to 
achieve an improvement in the treatment target. Treat-
ment targets for We12BFit! were selected based on the 
outcomes of a literature search and a focus group with 
professionals in the field of DCD.20 This resulted in three 
treatment targets for We12Bfit!-PF: CFR, muscle strength 
and anaerobic power. These three targets will improve if 
overload is present during an intervention (mechanism 
of action). Overload means that increasing demands are 
placed on a system or tissue to achieve improvements in 
CRF, strength and endurance . This can be achieved by 
high intensity interval training (HIIT) to improve CRF, 
static and dynamic strength exercises to improve muscle 
strength and plyometric exercises to improve anaerobic 
power. We12BFit!-PF was offered 60 min per session twice 
a week for 10 weeks.

To become more physically active was chosen as a 
treatment target for We12BFit!-Lifestyle PA. To reach 
this target, a change in behaviour was necessary. The 
TTM of change was applied to determine the mecha-
nism of action and the essential ingredients for change. 
People progress through several stages in changing 
their behaviour, starting with a growing recognition of 
the need to change and subsequently progressing to 
action. During We12BFit!-Lifestyle PA, consciousness 
was raised by wearing a pedometer (to provide insight 
into the amount of PA) and by a parent meeting and 
booklet, which provided information about why PA 
needs to be improved and how PA can be improved. 
Eight 30 min coaching sessions with either children or 
parents were scheduled to set PA goals and to discuss 
barriers to lifestyle change. We12BFit!-PA started after 
6 weeks of We12BFit!-PF and continued until 12 weeks 
after the last PF session. The treatment design and the 
evaluation methods of this multicentre single-arm mixed 
methods study were described in detail elsewhere.19 20 No 
amendments were made to the original study protocol. 
However, although all parents were asked to fill in an 
Activity Log (to register wear time and type of activities 
when wearing the ActiGraph), hardly any of the parents 
filled in the Log. Therefore, the Log data were not anal-
ysed. This study was registered in the Netherlands Trial 
Registry (NTR6334) and reported in accordance with the 
CONSORT,23COREQ24 and GRAMMS guidelines25 (see 
online supplemental files 1–4).
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Participants
A convenience sample of 22 children with DCD was 
recruited from two Dutch rehabilitation centres and two 
schools for special education. Two children dropped out 
during the intervention, leaving 20 children for data 
analysis. All children were diagnosed by a paediatric reha-
bilitation physician following the criteria for diagnosing 
DCD26 or met criteria A, B and C for diagnosing DCD26 
and had criterion D checked in school records. All partic-
ipants were 7–12 years old and had expressed a wish to 
improve their PF or PA. The study protocol describes the 
involvement of the participants in setting personal goals 
before the intervention and the participation of parents 
in evaluating PA in interviews after the intervention.19

Treatment: We12BFit!
We12BFit! is divided into two different components: 
We12BFit!-PF and We12BFit!-Lifestyle PA (table  1). 
We12BFit!-PF consists of a 10-week group training, 
twice a week for 60 min, using HIIT based on running, 
strength exercises and plyometrics. During the HIIT of 
WE12BFit!, the mean heart rate should be at least 80% 
of maximal heart rate (HRmax) in children who achieved 
a heart rate of at least 190 bpm during endurance 

testing.27 In children who achieved a heart rate lower 
than 190 bpm during the 20mSRT at baseline, the mean 
heart rate during HIIT should be at least 150 bpm. 
If 80% of HRmax or 150 bpm was not achieved during 
two consecutive training sessions, the HIIT distances 
were increased up to a level at which the threshold was 
reached. The trainers were trained physical therapists 
and physical education teachers. The training sessions 
took place at the rehabilitation centres or at schools for 
special education.

In week 6 of the training, We12Bfit!-Lifestyle PA started 
with a parent group meeting, where parents also received 
an information booklet. At that time, children and their 
family received Fitbit Zip pedometers. In week 8, parents 
met with their coach in person to set goals. The remaining 
coaching sessions started after the last PF training session. 
The parent meeting was led by a trainer and a coach. 
The coaches were paediatric psychologists who worked 
in the field of rehabilitation or who had experience with 
counselling and working with children with DCD. All 
coaches were trained in providing We12BFit!-Lifestyle PA. 
Between weeks 6 and 10 of the training sessions, children 
were asked to share their latest and most fun activities. 

Table 1  Timeline of We12BFit!

Week

Action 0 1 2 3 4 5 6 7 8 9 10

Intake X

Measurements T0

1. We12BFit!-PF:

 � Training XX XX XX XX XX XX XX XX XX XX

2. We12BFit!-Lifestyle PA:

 � Poster X X X X X

 � Booklet X X X X X

 � Parent meeting X

 � Fitbit X X X X X

 � Coaching X

Action 11 12 13 14 15 16 17 18 19 20 21 22 23

Measurements T1 T2

Parent interviews X* X†

1. We12BFit!-PF:

 � Training

2. We12BFit!-Lifestyle PA:

 � Poster

 � Booklet X X X X X X X X X X X X

 � Parent meeting

 � Fitbit X X X X X X X X X X X X

 � Coaching X X X X X X X

*Parent interviews focusing on We12BFit!-PF, by the assigned coach (questions on effectiveness and feasibility).
†Parent interviews focusing on We12BFit!-Lifestyle PA, by students (questions on effectiveness and feasibility).
PA, physical activity; PF, physical fitness.
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The children wrote down or drew their input on a shared 
poster.

Patient and public involvement
Two parents of a child with DCD were interviewed on their 
preferences for the treatment (frequency, location, activ-
ities) and two children with DCD pilot tested the training 
activities for at least 8 weeks. The parents were also inter-
viewed about the role of the parent in motivating and 
activating the child. During the We12BFit! intervention, 
participants set their personal goals during the intake and 
coaching sessions. Participants were asked to contribute 
to a video to inform other potential participants about 
the intervention. We12BFit!-Lifestyle PA was evaluated in 
parent interviews afterwards. Participants were informed 
about their personal results after the intervention, and 
the overall research results will be presented to them in 
a newsletter.

Instruments
Effectiveness
Measurements to assess the effectiveness of We12BFit! 
took place at T0, T1 and T2 (weeks 0, 11 and 23, respec-
tively). The effects of We12BFit!-PF were evaluated with a 
range of PF field tests.

The primary outcome CRF (VO2peak, number of 
runs) was measured with the 20-Metre Shuttle Run Test 
(20mSRT),28 a test commonly used in studies in children 
with DCD.1 VO2peak, measured with the 20mSRT, showed 
good correlations with more direct assessments of aerobic 
capacity.1 The 20mSRT was administered once at T0, T1 
and T2 in small groups, while a therapist encouraged 
the children to keep up their pace and motivation. For 
each child, VO2peak and the number of runs for each test 
moment were entered into the data analysis.

Additional measures included flexion and extension 
strength of elbows and knees assessed with the MicroFET 
handheld dynamometer (HHD)29 and handgrip strength 
assessed with the JAMAR HHD.30 Both measures were 
chosen for their reliability for use in children and for the 
fact that they do not involve motor coordination. Each 
muscle group of the dominant and non-dominant side 
was assessed three times. The mean of these six measure-
ments was calculated and entered into the data analysis.

Mean anaerobic power was assessed with the Muscle 
Power Sprint Test, an instrument that was initially 
designed for children with cerebral palsy. Its reliability 
has been demonstrated in children.31 Children will 
perform six 15 m runs at maximal speed, with 10 s rest 
between runs. The mean of these six runs was calculated 
as a measure of mean power. Weight and height were 
measured for descriptive purposes. The effectiveness of 
We12BFit!-Lifestyle PA was assessed using the ActiGraph 
accelerometer (wGT3x-BT),32 which measures activity 
intensity (percentage of time spent on moderate to 
vigorous activity (MVPA) and metabolic equivalent of task 
(MET)). The ActiGraph was worn for 7 days.

In addition, parents were invited twice by email for 
an interview on the effects of the treatment and its 
feasibility. In the second coaching session (week 11), 
all parents were interviewed by the coach, and after 
completion of We12BFit! (week 23) eight parents were 
interviewed by trained master’s students of Human 
Movement Sciences and Applied Psychology with 
an interest in DCD. The interviews took place after 
completion of We12Bfit! at home (2), at school (4) or 
at the rehabilitation clinic (2). All interviews were audio 
recorded and anonymously transcribed verbatim after-
wards (average duration about 45 min). A summary 
of the interviews was emailed to the participants for 
comments or corrections; however, no corrections 
were necessary. See online supplemental files 2–4 for 
the Consolidated Criteria for Reporting Qualitative 
research checklist24 and the Good Reporting of A Mixed 
Methods Study (GRAMMS) checklist.25

Feasibility
Attendance rate, mean percentage of HRmax during HIIT 
(for participants with HRmax  >190 bpm achieved in the 
20mSRT) and percentage of HIIT sessions over 150 bpm 
(for participants with HRmax  >190 bpm achieved in the 
20mSRT) were assessed.

Feasibility of We12BFit!-PF was assessed using interviews 
with parents, observations of the training sessions, a focus 
group with the trainers and interviews with coaches (see 
online supplemental appendices B and C of the study 
protocol for the interview questions).19 All participants 
were invited by email. The focus group (duration 110 min) 
took place at the University Medical Center Groningen, 
the interviews with coaches (average duration 76 min) at 
their workplace. Human Movement Sciences and Paedi-
atric Physical Therapy students observed the training 
sessions to monitor the exercises, detect potential issues 
with the execution of the training and check heart rates. 
The focus group leader had a background in research 
(PhD) and in occupational therapy, was not involved in 
the study and had extensive experience in leading focus 
groups. Coaches were interviewed by trained students of 
Human Movement Sciences and Applied Psychology. All 
interviews and the focus group were audio recorded. A 
summary of the interviews and focus group was emailed 
to the participants for comments or corrections; however, 
no corrections were necessary.

Data analysis
The minimum required sample size was 19 participants. 
Sample size calculation was based on the primary outcome 
measure VO2peak (mL/kg/min), as obtained from the 
20mSRT. Effect size d, d = |x1 –x2| / (s (1–r)0.5) was 
calculated using mean VO2peak from preliminary research 
(x1),2 mean VO2peak after 5% improvement (x2),26 stan-
dard deviation(s) and at least moderate Pearson correla-
tion (r>0.3). Next, sample size was calculated based on a 
two-tailed t-test with a power of 80% and alpha of 0.05, 
resulting in a required sample size of 19 participants.
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Effectiveness was evaluated between T0–T1 
(We12Bfit!-PF) and T1–T2 (We12Bfit!-LifestylePA), using 
single dependent t-tests for normally distributed data 
and the Wilcoxon test for not normally distributed data. 
Significance for the tests was set at 0.05. The interview and 
focus group data were analysed using manifest content 
analysis with ​ATLAS.​ti V.8 software. The aim of the focus 
group and the interviews was to evaluate We12BFit! from 
the perspective of professionals and parents of the partic-
ipants. A qualitative manifest content analysis was under-
taken to describe the aspects of evaluation (descriptive).33 
First, the researchers familiarised themselves with the 
data by reading the transcripts. Second, the researchers 
independently coded the transcripts (ie, the focus group, 
two parent interviews regarding We12BFit!-PF, two parent 
interviews regarding We12BFit!-Lifestyle PA and two 
coach interviews) using a basic coding tree based on the 
terminology of treatment theory (deductive) (see online 
supplemental file 5). If parents or coaches mentioned 
concepts that were not in the original coding tree, codes 
were added to the coding tree (inductive). After the 
initial coding, the researchers discussed their coding tree 
until they reached consensus. This coding tree was used 
to code the remaining data. When new codes came up 
in the remaining interviews, these were discussed by the 
researchers and added to the coding tree. Data saturation 
was reached after three interviews, as the coding tree did 
not change after three interviews (see also Braaksma et 
al19).

RESULTS
Enrolment and baseline characteristics
Twenty children completed the We12BFit!-PF inter-
vention and 16 of these children also participated in 
We12BFit!-Lifestyle PA (figure 1, table 2).

Effectiveness: quantitative results
For We12BFit!-PF, significant improvements from T0 to T1 
were found for the two primary outcome measures VO2peak 
(p=0.005) and number of runs on the 20mSRT (p=0.002) 
and for the secondary measure mean anaerobic power 
(p=0.010) (table  3). After completion of We12BFit!-PF, 
no significant differences were found for any of the PF 
measures (p>0.05) from T1 to T2. For We12BFit!-Lifestyle 
PA, percentage of time spent on MVPA and METs did not 
improve significantly over time (p>0.05).

Effectiveness: qualitative results
In the interviews, 16 (T1) and 8 (T2) parents were asked 
if they had noticed any changes since participating in 
We12BFit!. Eight of the original 16 parents declined the 
interview, as they were too busy to participate; in the end 
eight mothers and one father participated. In table  4, 
noticed changes regarding the direct targets are provided. 
Table 4 also presents quotes from parents and an over-
view of behavioural changes mentioned by parents (mani-
festations). Parents indicated that their child improved 

on the We12BFit!-PF targets endurance and muscle 
strength. Parents also indicated that their child initiated 
activities more often, that their child participated in new 
structured and unstructured activities and that their child 
performed activities more often or at a higher intensity.

In addition, changes in other aspects than the direct 
targets of We12BFit! were reported (online supplemental 
file 5). Remarkably, almost all parents indicated that their 
child had more confidence in social interactions and 
physical challenges and that their child enjoyed being 
more active. In addition, parents noticed improvements 
in motor skills and concentration at school, and children 
also lost weight. Most parents reported they had gained 
knowledge and insights, extended the strategies to stim-
ulate their child to be active and got involved in more 
activities themselves. Some parents reported that they 
now had less concerns about their child being active than 
before. One parent was concerned that his child might 
start feeling obliged to be active.

Eight out of ten trainers participated in the focus 
group and four out of five coaches were interviewed. 

Figure 1  Flow diagram of participant enrolment. DCD, 
developmental coordination disorder; PA, physical activity; 
PF, physical fitness; RPE, rate of perceived exertion.

Table 2  Descriptive baseline characteristics of the 
participants (n=20)

Characteristics Mean (SD)

Age (years) 10.0 (1.6)

Weight (kg) 46.2 (19.2)

Height (cm) 146.8 (16.5)

Boys (n)/girls (n) 16/4
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Table 4  Reported effects of We12BFit!

Change in CHILD

Examples of Quotes Manifestations

Target: endurance  �

 � P: ‘His endurance improved a lot. Maybe even a bit too much 
because I almost can’t keep up with him anymore’.

Keeping up with others; being able to sustain activities longer; less 
fatigue.

 � T/C: ‘They are able to participate better and longer. That is what 
the children say and their parents as well’.

Target: muscle strength  �

 � P: ‘His muscle strength has improved, that was very 
important’.

Being stronger; having a higher muscle tone.

 � T/C: –

Target: anaerobic power  �

 � P: –

 � T/C: –

Target: motivation for PA, reflected in:  �

A. Child initiates (more) activities

 � P: ‘And he will just say: ‘let’s go to park for a walk, let’s go 
cycling or swimming’’.
‘The biggest change is that now he will go and play outside 
spontaneously more often’.

Playing outside and cycling on their own initiative; choosing the stairs; 
suggesting to participate in family activities (walking in the park, 
cycling, swimming); spontaneously taking a detour on the way home 
from school; choosing active games.

 � T/C: ‘I heard from parents that they (the children) now also 
started doing things on their own initiative. One of those 
children for instance suddenly liked to run in circles around 
the house because he really liked running’.

B. (Participation in) activities (new activities/higher intensity)  �

 � P: ‘He would always choose the easier games but now he 
takes the risk and plays tag more often’.
‘Well, now he goes to school by bike every day, before, that 
was unthinkable’.

Playing soccer; doing fitness with/without parents; horseback riding; 
playing table tennis; active play with siblings; playing outside; cycling; 
walking the dog; doing chores in the garden; walking the stairs; 
playing active Wii computer games; participating in other rehabilitation 
programmes; playing in the school playground. � T/C: ‘He even started running with his dad’.

‘I know that because they all started participating in sports 
which they really like…’

Change in PARENT  �

Quotes Manifestations

Target: motivation for PA, reflected in:

A. Activities

 � P+T/C: Sports (swimming, running, fitness (with/without child)); taking part in 
running events; family walks; walking the dog.

B. Strategies used to increase child’s activity level  �

 � P: ‘He is easily motivated by compliments. So when I tell him: 
‘You did so well’ you know, then he’ll be going again’.

Buying materials for outside play; getting siblings involved; being 
active as a parent; joining child in being active (being active together); 
explaining to child that sweating is normal; buying sports gear; looking 
for activities that suit the child; finding adapted sports opportunities; 
telling child to play outside; making being active a habit; getting child 
involved in daily activities of the parent, such as walking the dog; 
going to school by bike (by default); being active as a family; showing 
child the benefits of being active; encouraging child; limiting screen 
time; being realistic at moments when being active is not feasible; 
complimenting child; giving child more independence; increasing 
activity goals gradually; showing child what he achieved with 
We12BFit!; rewarding activity with screen time; focusing on what child 
is able to do; asking child to motivate parent if he is less active again; 
letting child try activities; finding a balance in challenging the child; 
continue using pedometer; ‘just do it’; making being active more fun.

 � T/C: ‘Being active together is one thing that I heard often, but I 
think they already did that before. I think that is something 
that was extended now (…) I heard that they would do more 
with brothers, sisters, or cousins’.

The content of this table is derived from the qualitative manifest content analysis procedure as described in the Methods section.
*To protect the identity of the participants, pronouns in all quotes were changed to ‘he/him/his’ instead of distinguishing sex.
C, coach of We12BFit!-Lifestyle PA; P, parent; T, trainer of We12BFit!-PF.
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Two trainers did not participate due to illness, and one 
coach found other employment during the intervention. 
During the focus group and interviews, the trainers and 
coaches were also asked if they had noticed any changes 
in the children and their parents since participating in 
We12BFit! (table 4). The changes reported by the trainers 
and coaches largely confirmed those mentioned by the 
parents. With regard to changes in the children, the 
coaches additionally mentioned that parents reported 
improvements in sleep and in keeping balance between 
being active and relaxing. The trainers and coaches 
valued the peer contacts because they noticed that the 
children became aware that other children with DCD 
also experience difficulties and that they were not alone 
in this situation. Moreover, they noted that the children 
learnt to push their boundaries. Contrary to the parents, 
the trainers and coaches did not mention changes in 
muscle strength, motor skills or concentration at school, 
which may be due to the fact that the trainers and coaches 
only saw the children during the intervention and could 
not observe or measure changes during activities of daily 
living or at school.

Feasibility: quantitative results
Ninety-five per cent of the eligible participants completed 
We12BFit!-PF and 73% completed We12BFit!-Lifestyle 
PA (figure 1). The attendance rate of the We12BFit!-PF 
training sessions was 89% (18 out of 20 sessions). The 
mean percentage of HRmax during HIIT was 81% (for 
participants with HRmax  >190 bpm achieved at 20mSRT, 
n=14). The percentage of HIIT sessions over 150 bpm was 
64% (for participants with HRmax  <190 bpm achieved at 
20mSRT, n=6). The attendance rate of the We12BFit!-Life-
style PA coaching sessions was 88% (seven out of eight 
sessions).

Feasibility: qualitative results
Both positive and negative feedback, as well as suggestions 
on how to improve We12Bfit!, was provided by parents, 
trainers and coaches during interviews and a focus 
group (online supplemental file 5). Parents considered 
the We12BFit!-PF training sessions helpful, structured, 
motivating, and stressed the benefits of group sessions. 
Although the children enjoyed the sessions, they wished 
for more variation in the exercises. The trainers provided 
suggestions for improving the intensity and attractiveness 
of the exercises and pointed out the lack of time for things 
other than the exercises (eg, preparing materials and 
interacting with parents and children). They also pointed 
out the disadvantages of parents not being present at the 
training sessions that were provided at schools during 
school hours. This meant not witnessing the physical 
capability and improvement of their child throughout the 
training sessions and not seeing how other children with 
DCD performed in the training.

Parents endorsed the purpose of the Fitbit as being fun, 
motivating, increasing awareness, helping to set goals and 
reinforcing family involvement. Disadvantages listed by 

parents were mainly practical/technical and were related 
to children with DCD scoring lower than others on the 
Fitbit. Children used the Fitbit in a competitive way by 
comparing how they scored compared with other family 
members. Coaches focused on the children and parents 
who did not use the Fitbit. According to the coaches, most 
of these children were not sufficiently active and might 
have benefited from using the Fitbit.

Parents valued the interactive content of the parent 
meeting. The coaches were positive about the input of 
the parents and also considered meeting’s content to be 
valuable. Both parents and coaches suggested increasing 
the opportunities for interaction by adding meetings 
or extending the duration of the meeting. The coaches 
suggested adding information about DCD because 
parents asked several questions about DCD during the 
meeting.

The booklet was generally considered useful. Some 
parents thought it was too complicated, whereas coaches 
considered it easy to read and suggested adding optional 
information. Both parents and coaches suggested adding 
information for the children (the booklet was originally 
written for parents).

Parents appreciated the interaction with the coach and 
generally considered the sessions to be helpful in achieving 
the goals they set. The coaches endorsed the importance 
of coaching. Opinions differed on the suitability of using 
video or phone calls; some coaches thought it was conve-
nient, whereas others felt it hampered the conversation. 
They added that there were more no-shows for video or 
phone call appointments than for face-to-face meetings. 
However, they did consider the video and phone calls to 
be suitable for the transfer from being active in the reha-
bilitation centre or school to being active in the home 
environment. Having bonded with the child and the 
parents prior to coaching was considered a prerequisite 
for successful coaching.

The student observers reported only minor adverse 
events, such as incidental bruises, abrasions, muscle 
strain and muscle soreness. They reported that it seemed 
to benefit the children’s motivation if they could choose 
activities freely and if games were added during the 
training sessions. In addition, the student observers indi-
cated that it was hard for the trainers to have all the chil-
dren perform their individual strength exercises at the 
same time, that the anaerobic exercises were not always 
performed in an explosive way and that there was not 
always time for cooling down.

DISCUSSION
The current study had four hypotheses: (1) CRF, 
muscle strength and anaerobic power will improve 
during We12BFit!-PF; (2) PF components will stabilise 
after We12BFit!-PF; (3) participation in PA and moti-
vation for PA will improve after We12Bfit!-Lifestyle PA 
and (4) both components of We12BFit! will be feasible 
for use in clinical practice. Regarding hypothesis 1, 
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significant improvements were found for VO2peak, number 
of runs on the 20mSRT and mean anaerobic power after 
We12BFit!-PF training. The level of these improvements 
remained stable over time (T2) (hypothesis 2). Hypoth-
esis 3 was not confirmed as no changes were found after 
We12BFit!-Lifestyle PA on the time spent on MVPA and 
METs. However, parents indicated that motivation for 
PA increased, as the children initiated and engaged in 
more activities than prior to the intervention. Overall, 
the We12Bfit! was found feasible; children were able to 
perform the exercises and enjoyed the sessions. In the 
next paragraphs, the results will be discussed in more 
detail.

We12BFit!-PF: effects on PF
The results of We12BFit!-PF underline that, despite their 
motor difficulties, children with DCD have the ability to 
be active at an intensity, frequency and duration that is 
sufficient for improving CRF and anaerobic power. More-
over, after the We12BFit! training sessions stopped, they 
were active at a level that was sufficient for maintaining the 
improvements in CRF and anaerobic power for 3 months.

To our knowledge, no studies are available that demon-
strate maintenance of improvements in CRF and anaer-
obic power. However, the increases in CRF and anaerobic 
power are consistent with the improvements reported 
by Tsai et al17 and Smits-Engelsman et al18 after directly 
targeting these outcomes. It is unlikely that the improve-
ments can be attributed to spontaneous development 
during the study period, as previous research showed that 
CRF and anaerobic power of both children with motor 
coordination problems and TD children declined over 
time if they did not partake in an intervention to stimu-
late CRF or anaerobic power.10 29 30 Importantly, children 
with motor coordination problems who had lower CRF 
and anaerobic power showed an even steeper decline 
than TD children.10 34 35 A drawback of measuring CRF 
with field tests such as the 20mSRT is that children with 
DCD may drop out earlier during the test due to feelings 
of incompetence or lack of motivation.1 In that case, the 
results will not reflect the true potential of the children. 
To prevent this from happening in the current study, 
a therapist joined the children during the pre-test and 
posttest to encourage them to keep up their pace.

CRF is an important indicator of the risk of cardio-
vascular diseases; improvements in CRF are related to a 
decrease in cardiovascular risk factors, and this decrease 
is greatest in people with an a priori low CRF.36 37 This 
implies that if the children with DCD in the current 
study would maintain the increased level of activity for 
even longer than the 3 months monitored after the 
intervention, a decrease in risk of cardiovascular disease 
would likely take place. Future studies could extend the 
monitoring of children after interventions over a longer 
period of time to gain knowledge on the extent of stabi-
lisation of the levels of activity. Importantly, it should be 
noted that the improvements are potentially partly due to 
improvements in motor coordination gained during the 

intervention.38 39 Although CRF is primarily targeted for 
its relation to health, it has an additional function, in that 
it enables children to engage in intensive activities for 
an extended duration. Likewise, anaerobic power is an 
important skill-related component of PF that enables chil-
dren to be active in short intermittent bursts of activity of 
varying intensity, for example, during playing tag, hide 
and seek, or ball games.

Despite improvements in CRF and anaerobic power, 
flexion and extension strength of elbows and knees did 
not improve significantly after We12BFit!-PF. One expla-
nation for this might be that although the strength exer-
cises aimed to improve elbow and knee strength, they put 
more strain on the core muscles instead. Unfortunately, 
this could not be verified in this study because a measure 
of core strength was not included. Another explanation 
relates to difficulties of ensuring sufficient overload for 
each individual participant while performing exercises 
in a group. All children had to do the strength exercises 
at their own level simultaneously. This proved difficult 
to coordinate for the trainers. In addition, the baseline 
elbow and knee strength of the participants was rela-
tively high compared with previous research,2 potentially 
leaving less room for improvement. Handgrip strength 
was not targeted directly in We12BFit!-PF, but the measure 
was included because it is seen as an indicator of overall 
strength.40 Therefore, the absence of improvement in 
handgrip strength is in line with the non-significant find-
ings on flexion and extension strength of elbows and 
knees.

We12BFit!-Lifestyle PA: effects on motivation for PA and 
intensity of PA of children
The maintenance of PF in the period after We12BFit!-PF 
is in line with the increase in motivation for PA. Motiva-
tion for PA, as reported by parents, was reflected by their 
child initiating activities and employing new activities or 
performing activities at a higher intensity. However, these 
findings were not supported by an increase in intensity 
of activities measured with ActiGraph accelerometers. 
As the power calculations were based on the primary 
outcome CRF and only eight participants reached suffi-
cient accelerometer wear time, the study was underpow-
ered to detect significant changes in intensity of activity.

Motivation for PA of parents also improved and mani-
fested itself in parents engaging in more activities and 
employing a wide range of previously underused strate-
gies to encourage their child to be active.

We12BFit!: indirect effects
In addition to improvements in the direct targets CRF, 
anaerobic power and motivation for PA, a number of 
valuable indirect effects of We12Bfit! were also listed by 
parents, trainers and coaches. Improvements in motor 
skills, increased confidence in social interaction and 
physical challenges, and greater enjoyment of activi-
ties stood out. The reported improvements in confi-
dence likely reflect improvements in self-efficacy of the 
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children, which is defined as ‘belief in one’s capabilities 
to organise and execute the courses of action required 
to manage prospective situations’.(p.2)41 Self-efficacy is 
reported to be lower in children with DCD than in TD 
children and is an important predictor of PA42 and main-
tenance of behaviour change.43 Parents attributed the 
improvements in confidence mainly to We12BFit!-PF. 
The explanations they provided for this largely corre-
spond to three sources for improving self-efficacy listed 
by Bandura41: (1) enactive mastery experience, reflected 
by experiencing success during We12BFit!-PF; (2) vicar-
ious experience, reflected by the children seeing other 
children with similar problems being active as well; and 
(3) verbal persuasion, reflected by the trainers encour-
aging the children to explore their boundaries. There-
fore, the group aspect of We12BFit!-PF and the high 
intensity training combined with the positive motiva-
tional climate of We12BFit!-PF may have reinforced the 
target of We12BFit!-Lifestyle PA: motivation for PA. This 
illustrates the potential added value of a combined PF 
and PA intervention.

Feasibility
The We12BFit! training and coaching sessions had high 
attendance rates. It is often difficult to engage parents 
in these types of interventions, particularly at schools. 
Therefore, this is a notable result in general and for the 
coaching sessions in particular.42 Analysis of feasibility of 
We12BFit!-PF showed that the HIIT exercises resulted in 
the required intensity; the children enjoyed the sessions; 
the children were able to perform the exercises at high 
intensity; and, finally, only minor adverse events were 
reported. It was suggested that the HIIT training could 
be improved by providing more variety in the exercises 
to make them more enjoyable. The absence of an effect 
on the muscle strength parameters indicates that the 
strength exercises need to focus more specifically on 
the targeted muscle groups and should be adjusted for 
group training. Furthermore, the anaerobic exercises 
may be improved by adding game elements that chal-
lenge the children to perform the exercises at a higher 
intensity. Time for preparation and interaction between 
trainers, children and parents was identified as an 
important condition for satisfactorily giving the training 
sessions. The presence of parents at the training sessions 
was considered to be of added value as it improved their 
involvement.

In conclusion, We12BFit!-Lifestyle PA was generally 
considered feasible. Future adjustments can further 
increase feasibility. Parents appreciated being involved in 
the intervention, but parents and coaches also wished for 
more opportunities for interaction. Face-to-face contact 
prior to the video or phone calls to establish a connec-
tion between coach and participant was identified as 
an important condition for adherence to the coaching 
sessions. Intertwining We12BFit!-Lifestyle PA more with 
We12BFit!-PF will increase motivation for PA.

Strengths, limitations, and recommendations for future 
research
The strength of this study lies in the systematic devel-
opment of the intervention using treatment theory and 
combining evidence-based information with practical 
expertise gathered from a focus group.19 20 Consequently, 
We12BFit! aims to be a comprehensive and tailored 
intervention that involves both parents and children 
and uses group interactions and the reinforcing effect 
of We12BFit!-PF on We12BFit!-Lifestyle PA to achieve 
the set targets. A strength resulting from the systematic 
development of We12BFit! is the comprehensive eval-
uation method. Effects on direct targets were evaluated 
using mixed methods and potential indirect effects were 
mapped using qualitative methods. Moreover, separate 
behaviour change strategies were evaluated during the 
interviews after We12Bfit!-Lifestyle PA, which allowed us 
to give specific directions for improvement. These recom-
mendations can be used in future studies. A final strength 
of this study is that it concerns a group intervention. There 
is increasing evidence for the effectiveness of group inter-
ventions,8 37 44–46 which is also recognised in the clinical 
practice guidelines for DCD, where small group interven-
tions are recommended.11 The cost-effectiveness of group 
interventions is an important asset.

Despite the strengths of this study, there are some limita-
tions related to the size of the sample and scope of the 
methods. First, a control group was not included because 
the intervention concerns a newly developed treatment 
method. In addition, recruitment of participants required 
great effort from the research team. Nevertheless, more 
participants than needed were included according to 
the power calculation (20 instead of the required 19 
participants). However, the results of fewer children 
were available for some measures due to missing data, 
leaving those measures probably underpowered. More-
over, more boys than girls were included, which may have 
affected outcomes, specifically where balance was needed 
to execute exercises. Girls with DCD are known to have 
better balance than boys with DCD due to immaturity or 
inattention. Second, the interviews were conducted with 
parents and not with the children themselves. Conse-
quently, only the perception of parents regarding the 
effectiveness of the intervention was presented. Whether 
children noticed the same changes after the intervention 
remain unknown. In addition, although both parents were 
invited to the interviews, in all but one case only mothers 
attended the interviews. However, although mothers and 
fathers may perceive their child’s behaviour differently, 
it has been reported that mothers are reasonably accu-
rate in evaluating their child’s development.47 Finally, 
self-efficacy and stage of change were only assessed using 
interviews. The inclusion of standardised instruments for 
measuring self-efficacy and stage of change in children 
and parents would have strengthened the study.

Future interventions should build on the recommen-
dations from the feasibility analysis and focus on effec-
tively targeting muscle strength in joint collaboration 
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with children, parents and professionals. Subsequently, 
therapists may consider integrating direct targeting 
of motor coordination in We12BFit!. It is paramount 
to determine the required parameters, such as type of 
activity, frequency, intensity and duration, for each target. 
The evaluation methods can be extended with a control 
condition (eg, extended baseline), a larger sample size 
and interviews with children. Evaluation of motor skills 
and standardised assessment of self-efficacy may be added 
to elucidate their potential effect on PF outcomes.

CONCLUSION
We12BFit! resulted in significant improvements in and 
maintenance of CRF and anaerobic power in a small 
group of children with DCD and also seemed to improve 
the motivation for PA. The effects of We12BFit! exceeded 
its direct targets and showed the potential added value 
of a combined PF and PA intervention. High intensity 
group training in a positive motivational climate may 
result in improved self-efficacy and may consequently 
strengthen the effects of behavioural interventions to 
improve motivation for PA. We12BFit! was shown to be 
effective and feasible. Further improvements regarding 
the strength exercises and enjoyment of the programme 
are recommended.
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CONSORT 2010 checklist  Page 2 

Sample size 7a How sample size was determined See protocol 

paper (refs 

19/20) 

7b When applicable, explanation of any interim analyses and stopping guidelines n.a. 

Randomisation:    

Sequence 

genera-

tion 

8a Method used to generate the random allocation sequence n.a. 

8b Type of randomisation; details of any restriction (such as blocking and block size) n.a. 

Allocation 

conceal-

ment 

mecha-

nism 

9 Mechanism used to implement the random allocation sequence (such as sequentially numbered containers), 

describing any steps taken to conceal the sequence until interventions were assigned 

n.a. 

Implementation 10 Who generated the random allocation sequence, who enrolled participants, and who assigned participants to 

interventions 

n.a. 

Blinding 11a If done, who was blinded after assignment to interventions (for example, participants, care providers, those as-

sessing outcomes) and how 

n.a. 

11b If relevant, description of the similarity of interventions n.a. 

Statistical methods 12a Statistical methods used to compare groups for primary and secondary outcomes 6 

12b Methods for additional analyses, such as subgroup analyses and adjusted analyses n.a. 

Results 

Participant flow (a 

diagram is strongly 

recommended) 

13a For each group, the numbers of participants who were randomly assigned, received intended treatment, and 

were analysed for the primary outcome 

6/7/8 

13b For each group, losses and exclusions after randomisation, together with reasons 8 

Recruitment 14a Dates defining the periods of recruitment and follow-up n.a 
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CONSORT 2010 checklist  Page 3 

14b Why the trial ended or was stopped n.a. 

Baseline data 15 A table showing baseline demographic and clinical characteristics for each group 9 

Numbers analysed 16 For each group, number of participants (denominator) included in each analysis and whether the analysis was 

by original assigned groups 

8 

Outcomes and esti-

mation 

17a For each primary and secondary outcome, results for each group, and the estimated effect size and its precision 

(such as 95% confidence interval) 

7 

17b For binary outcomes, presentation of both absolute and relative effect sizes is recommended n.a. 

Ancillary analyses 18 Results of any other analyses performed, including subgroup analyses and adjusted analyses, distinguishing 

pre-specified from exploratory 

n.a. 

Harms 19 All important harms or unintended effects in each group (for specific guidance see CONSORT for harms) 11 

Discussion 

Limitations 20 Trial limitations, addressing sources of potential bias, imprecision, and, if relevant, multiplicity of analyses 14 

Generalisability 21 Generalisability (external validity, applicability) of the trial findings 14 

Interpretation 22 Interpretation consistent with results, balancing benefits and harms, and considering other relevant evidence 12/13 

Other information  

Registration 23 Registration number and name of trial registry 2 

Protocol 24 Where the full trial protocol can be accessed, if available 12, refs 19/20 

Funding 25 Sources of funding and other support (such as supply of drugs), role of funders 15 

 

 

 

*We strongly recommend reading this statement in conjunction with the CONSORT 2010 Explanation and Elaboration for important clarifications on all the items. If relevant, we also recom-

mend reading CONSORT extensions for cluster randomised trials, non-inferiority and equivalence trials, non-pharmacological treatments, herbal interventions, and pragmatic trials. Additional 

extensions are forthcoming: for those and for up to date references relevant to this checklist, see www.consort-statement.org. 
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Topic 

 

Item No. 

 

Guide Questions/Description Reported on 

Page No. 

correction?  

Domain 3: analysis and 

findings  

   

Data analysis     

Number of data coders 24 How many data coders coded the data?   

Description of the coding 

tree 

25 Did authors provide a description of the coding tree?   

Derivation of themes 26 Were themes identified in advance or derived from the data?   

Software 27 What software, if applicable, was used to manage the data?   

Participant checking 28 Did participants provide feedback on the findings?   

Reporting     

Quotations presented 29 Were participant quotations presented to illustrate the themes/findings? 
Was each quotation identified? e.g. participant number  

 

Data and findings consistent 30 Was there consistency between the data presented and the findings?   

Clarity of major themes 31 Were major themes clearly presented in the findings?   

Clarity of minor themes 32 Is there a description of diverse cases or discussion of minor themes?        

 

Developed from: Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): a 32-item checklist 

for interviews and focus groups. International Journal for Quality in Health Care. 2007. Volume 19, Number 6: pp. 349 – 357 

 

Once you have completed this checklist, please save a copy and upload it as part of your submission. DO NOT include this 

checklist as part of the main manuscript document. It must be uploaded as a separate file. 

  

8

Supplementary file 5

8

8

n.a.

10

8

8

8
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COREQ (COnsolidated criteria for REporting Qualitative research) Checklist 
 

A checklist of items that should be included in reports of qualitative research. You must report the page number in your manuscript 

where you consider each of the items listed in this checklist. If you have not included this information, either revise your manuscript 

accordingly before submitting or note N/A. 

 

Topic 

 

Item No. 

 

Guide Questions/Description Reported on 

Page No. 

Domain 1: Research team 

and reflexivity  

   

Personal characteristics     

Interviewer/facilitator 1 Which author/s conducted the interview or focus group?   

Credentials 2 What were the researcher’s credentials? E.g. PhD, MD   

Occupation 3 What was their occupation at the time of the study?   

Gender 4 Was the researcher male or female?   

Experience and training 5 What experience or training did the researcher have?   

Relationship with 

participants  

   

Relationship established 6 Was a relationship established prior to study commencement?   

Participant knowledge of 

the interviewer  

7 What did the participants know about the researcher? e.g. personal 

goals, reasons for doing the research  

 

Interviewer characteristics 8 What characteristics were reported about the inter viewer/facilitator? 

e.g. Bias, assumptions, reasons and interests in the research topic  

 

Domain 2: Study design     

Theoretical framework     

Methodological orientation 

and Theory  

9 What methodological orientation was stated to underpin the study? e.g. 

grounded theory, discourse analysis, ethnography, phenomenology, 

content analysis  

 

Participant selection     

Sampling 10 How were participants selected? e.g. purposive, convenience, 

consecutive, snowball  

 

Method of approach 11 How were participants approached? e.g. face-to-face, telephone, mail, 

email  

 

Sample size 12 How many participants were in the study?   

Non-participation 13 How many people refused to participate or dropped out? Reasons?   

Setting    

Setting of data collection 14 Where was the data collected? e.g. home, clinic, workplace   

Presence of non-

participants 

15 Was anyone else present besides the participants and researchers?   

Description of sample 16 What are the important characteristics of the sample? e.g. demographic 

data, date  

 

Data collection     

Interview guide 17 Were questions, prompts, guides provided by the authors? Was it pilot 

tested?  

 

Repeat interviews 18 Were repeat inter views carried out? If yes, how many?   

Audio/visual recording 19 Did the research use audio or visual recording to collect the data?   

Field notes 20 Were field notes made during and/or after the inter view or focus group?  

Duration 21 What was the duration of the inter views or focus group?   

Data saturation 22 Was data saturation discussed?   

Transcripts returned 23 Were transcripts returned to participants for comment and/or  

n.a.

7

7
7

7,8

n.a.

n.a.

7

8

5

7

8

8

7

n.a.

6

Appendix D, Protocol paper

n.a.

7

n.a.

7

8

7
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Topic 

 

Item No. 

 

Guide Questions/Description Reported on 

Page No. 

correction?  

Domain 3: analysis and 

findings  

   

Data analysis     

Number of data coders 24 How many data coders coded the data?   

Description of the coding 

tree 

25 Did authors provide a description of the coding tree?   

Derivation of themes 26 Were themes identified in advance or derived from the data?   

Software 27 What software, if applicable, was used to manage the data?   

Participant checking 28 Did participants provide feedback on the findings?   

Reporting     

Quotations presented 29 Were participant quotations presented to illustrate the themes/findings? 
Was each quotation identified? e.g. participant number  

 

Data and findings consistent 30 Was there consistency between the data presented and the findings?   

Clarity of major themes 31 Were major themes clearly presented in the findings?   

Clarity of minor themes 32 Is there a description of diverse cases or discussion of minor themes?        

 

Developed from: Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): a 32-item checklist 

for interviews and focus groups. International Journal for Quality in Health Care. 2007. Volume 19, Number 6: pp. 349 – 357 

 

Once you have completed this checklist, please save a copy and upload it as part of your submission. DO NOT include this 

checklist as part of the main manuscript document. It must be uploaded as a separate file. 

  

8

Supplementary file 5

8

8
n.a.

Appendix B

9

9

9
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Good Reporting of A Mixed Methods Study (GRAMMS) 

 

Guideline Section: page 

Describe the justification for using a mixed methods approach to the 

research question 

Introduction: p4 

Strengths and 

limitations: p18-19 

Describe the design in terms of the purpose, priority and sequence of 

methods 

Treatment: p6-7 

Describe each method in terms of sampling, data collection and analysis Data collection: p7-8 

Data analysis: p8-9 

Describe where integration has occurred, how it has occurred and who has 

participated in it 

Treatment: p6-7 

Describe any limitation of one method associated with the present of the 

other method 

Strengths and 

limitations:  

Describe any insights gained from mixing or integrating methods Discussion: p16-18 

 

O'Cathain A, Murphy E, Nicholl J. The quality of mixed methods studies in health services research. J 

Health Serv Res Policy. 2008;13(2):92-98. 
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Appendix C 

Changes in child and parent noticed by parents, trainers and coaches since participating in We12BFit! 

 

Change in child  

    Quotes Manifestations 

Social emotional – confidence  

 P: “Before he would say ‘I can’t do that, I can’t do that’ all the time. But now he 

knows that he is able to do it.” 

“He received so many compliments and we got tools how to stimulate him most 
effectively. That helped him gain so much more confidence. He is more daring 

now and pushes his boundaries.”  

Believing that they can do things; can do attitude; [parents indicated that improved 

confidence for example leads to higher motivation, more pleasure, initiating activities 

more often, daring to undertake new activities] 

 T/C: “In the beginning they [the children] were a bit shy. A new group, new 

therapists. But in the course of the programme you would see them gain 

confidence and enjoy it more and more.” 

Social emotional – interaction, independence, mood   

 P: “Because he got rejected so often he would not approach other children 

anymore (…) [But now] He feels reinforced and that makes it easier for him to 
join other children.” 

Connecting more easily with peers; showing more independence; appearing happier; 

being calmer; having more friends 

 T/C: “One child in my group said ‘I can keep up better with my classmates and that is 
why I have more friends now’. This child was very young and the way a child 
functions motorically is very important. Other children will judge them on that.” 

“They now have more friends because they can participate and they love it.” 

Enjoyment  

 P: “He found out that being more active and playing outside more is actually very fun.” 

 T/C: “I think that by participating in the training sessions he really came to see that being active can be very fun.” 

Motor skills  

 P: “He is now able to walk the stairs properly. Before he was not able to do that. 
Going up the stairs went fine but going down… Then he would have to put one 
foot in front of the other. He would stumble down. He did not have that 

control.” 

Falling less often; improved cycling skill; running faster; improved writing skill; moving 

more fluently; improved ability to open wrappers and bottles; improved ball control 

 T/C: - 

Weight  

 P: “We noticed that his weight has improved a lot (…) his body looks way better than before” 
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 T/C: [As a comment on having to work hard during the training sessions] “One of the children said to me: ‘Well I lost quite a bit of weight, there will be no fat left on my 

bones.’” 

Concentration at school  

 P: “The teacher noticed that his concentration improved. Before he would drop out an hour before it was time to go home (…) now that is extended to about when he 
comes home.” 

 T/C: -  

Other- noticed by trainer/coach  

 Sleeping better 

Better balance in being active and relaxing throughout the week 

During training sessions:  

- Children experience that other children with DCD also have difficulties 

- Children learned to push their boundaries and to put in full effort 

 

Change in parent  

    Quotes Manifestations 

Target: motivation for PA, reflected in:  

A. Activities  

 

 

 P+T/C: Sports (swimming, running, fitness (with/without child)); taking part in running events; 

family walks; walking the dog 

B. Strategies used to increase child’s activity  

 P: “He is easily motivated by compliments. So when I tell him: ‘You did so well’ you 
know, then he’ll be going again.” 

Buying materials for outside play; getting siblings involved; being active as a parent; 

joining child in being active (being active together); explaining child that sweating is 

normal; buying sports gear; looking for activities that suit the child; finding adapted 

sports opportunities; telling child to play outside; making being active a habit; getting 

child involved in daily activities of the parent, such as walking the dog; going to school 

by bike (as default); being active as a family; showing child the benefits of being active; 

encouraging child; limiting screen time; being realistic at moments when being active is 

not feasible; complimenting child; giving child more independence; increasing activity 

goals gradually; showing child what he achieved with We12BFit!; focusing on what 

child is able to do; asking child to motivate parent if he is less active again; letting child 

try activities; finding a balance in challenging the child; continue using pedometer; “just 
do it”; making being active more fun 

 T/C: “Being active together is one that I heard often but I think they already did that 
before. I think that is something that was extended now (…) I heard that they 
would do more with brothers, sisters or cousins.” 

 

 

Knowledge/insights 

[Strategies used that were not recommended in We12BFit!: paying child for doing 

chores; rewarding activity with screen time; “a kick in the pants”] 
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 P: “He used to be active in a way his heart rate would not increase so much. That 
has been the biggest eye opener of this process. And ever since he is doing way 

better.” 

Being active does not necessarily mean sports but also small things such as taking the 

stairs, sitting on a ball instead of a chair and active video gaming; minimum of activity 

required; sweating and a higher heart rate is necessary to become fitter; playing 

outside contributes a lot to step count; being active is important; my child used to be 

active at an intensity too low to improve; knowing more activities that can be 

undertaken; other children with DCD are able to keep up with activities; other 

children with DCD also get hurt sometimes and this is not always concerning (so I 

should let go my child a bit more); 10,000 steps a day is doable; my child is able to be 

active; my child is capable of more than I expected; increased awareness of being 

active and the influence that a parent can have; stimulating your child to be active can 

be fun; insight in how things work in their family and what strategies suit them; not 

just my child but I am also not sufficiently active 

 T/C: “I think that parents gained awareness by participating in We12BFit!. That they 
can influence the activity level of their child and that their influence shouldn’t be 
underestimated. And that it is not just an effort but that it can be fun as well.” 

Cognitions  

 P+T/C: Less concerns about the child getting injured; understanding the advantages of being 

active for their child 

No change in child  

    Quotes Manifestations 

Child does not initiate enough activities  

 P: “I expected there to be a switch in that [initiating activities]. But maybe that is the age or maybe it is too ambitious. I did see it in the other children in the group.” 

 T/C: -  

* To protect the identity of the participants all quotes were changed to mention “he/him/his” instead of distinguishing sex.  
P = parent; T = trainer of We12BFit!-PF; C = coach of We12BFit!-Lifestyle PA.  
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Appendix D 

Experiences and suggestions with regard to We12BFit! active and other active ingredients reported by parents, trainers and coaches 

 

 Parents Trainers/Coaches 

1. We12BFit!-PF    

1.1 Training   

 + 

+ 

+ 

+ 

 

+ 

+ 

 

- 

- 

 

-  

-  

 

Δ 

Δ 

Δ 

Enjoyable 

Motivating 

Helpful  

Group (for children: learning from others, feeling connected, experiencing success, 

gaining confidence, motivating; for parent: sharing experiences) 

The trainers were very nice and complimentary 

The training sessions were structured 

 

Without games the running was monotonous 

Child did not know anything about the other participants until the first training 

session 

Parents did not know each other before We12BFit! started 

Child was not pushed enough by the trainers 

 

Extend number of training sessions 

Add variation 

Add introduction and closing meeting for the children and parents 

+ 

+ 

+ 

+ 

+ 

 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

 

Δ 
 

 

Δ 

Δ 
 

Δ 

Δ 

Δ 

Children did not want it to stop 

Helpful 

Tight-knit group 

Parents influence each other positively 

Parents get to see their child’s progress and capabilities 

 

Monotonous 

Parents may influence each other negatively 

Too little time to empower the children 

General instead of individual goals 

Limited space for the running exercises 

No time to prepare materials 

No time to talk to parents 

A lot to keep track of: time, motivating the children, count laps 

At schools: there was no time for the children to take a shower afterwards 

At schools: parents did not see/know anything about the training  

At schools: the trainers do not know the parents 

 

[The trainers made a range of suggestions to make the exercises more 

enjoyable, to increase the intensity of the exercises for anaerobic power and to 

increase the amount of collaborative exercises] 

Merge training and coaching 

Combine 30 min PF and 30 min tactics/technique/activities that child wants to 

master  

Inform parents by actively including them in the exercises 

Add rules 

Add booster session(s)  

Remind children of what improved/goals 
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Δ 

Δ  

Δ 

Keep track of session number with children 

Include advice for trainers on how to motivate the children 

2. We12BFit!- Lifestyle PA   

2.1 Fitbit   

 + 

+

+

+

+

+ 

 

+ 

 

- 

- 

- 

- 

- 

- 

- 

- 

 

Δ 

Δ 

Δ 

Fun  

Motivating (notifications, statistics, progress) 

Insightful, increases awareness 

Reinforces family involvement 

Supports goal setting  

Helped parents to understand their child better because the parents experienced 

how it is to try to increase their step count 

Elicits competition 

 

(Fear of) losing the Fitbit 

Fear of damaging the Fitbit (child took the Fitbit of during PE)  

Needed help to initiate Fitbit/start account 

A different e-mail address was needed for each account 

Some Fitbits did not work properly 

Child scored lower than parent 

Too easy to reach recommended minimal step count 

Confronting to find out that partner is more active than other parent 

 

Provide a pedometer in a bracelet instead of a clip  

Advise participants to wear the Fitbit in a pocket instead of clipping it on trousers  

Add a simple pedometer for younger siblings 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

 

- 

- 

- 

- 

 

 

Δ 

Δ 

Fun  

Motivating 

Insightful, increases awareness 

Reinforces family involvement 

Supports goal setting  

Suitable to use at home  

Makes being active tangible 

Simple 

Confronting 

Helpful to also look at parents’ activity 

 

Fear of losing the Fitbit 

Some children would not wear the Fitbit 

For one child not necessary  

Most children/parents that liked the Fitbit were the ones that were sufficiently 

active 

 

Inform parents about the Fitbit already before the parent meeting 

Provide extra help for starting to use the Fitbit 

2.2 Parent meeting   

 +

+

+

+

+

+

+

Useful 

Nice to share experiences 

Fun questionnaire about motives for being active 

Good timing, sufficient duration 

Interesting information 

Opportunity to ask questions 

Clear 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

Useful 

Fun 

Interactive presentation 

Parents attended 

Parents asked serious questions 

Getting to know parents 

Parents could share experiences and ideas 
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+

+

+ 

 

- 

- 

 

Δ 

Δ 

Δ 

Presentation was sent afterwards 

Getting to know the coach 

Getting to know the other parents better 

 

Not all parents were there 

Other parents did not recognise the problems of my child 

 

Extend the duration of the meeting 

Make more time for sharing experiences 

Add an introductory and closing meeting 

+ 

+ 

 

- 

- 

- 

- 

 

Δ 
 

Δ 

Δ 

Δ 

Δ 

Making parents aware of being active and think about it themselves 

Comprehensible explanation about being active  

 

Not all parents were there  

Hard to plan 

Relatively late in the programme 

Little depth 

 

Add meetings for parents to share strategies, talk to the coach face-to-face, ask 

questions and receive interactive information 

Shift parent meeting to coincide with the first training session 

Add background information about DCD 

Add more interactive assignments for example about goal setting 

Have parents exchange their contact information 

2.3 Booklet   

 +

+

+

+

+

+

+ 

 

- 

- 

- 

- 

- 

 

Δ 

Δ 

Δ 

Δ 

Δ 

Provides useful strategies and information 

Reminder of the information provided during the parent meeting  

Useful to let others read as well (to explain the programme) 

Helps to prepare for the coaching sessions 

Go-to book if one is out of options 

Clear, comprehensible  

Pictures 

 

Not available for children 

No new information 

A lot of information 

Complicated 

Forgot to read it before the coaching sessions 

 

Add a booklet for children/make booklet suitable for children as well 

Add an explanation of the scales used during the coaching sessions 

Explain more face-to-face/during coaching than in booklet 

Add concrete examples of how one could explain the information to one’s child 

Distinguish tips by age and add tips for older children 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

 

- 

 

Δ 

Δ 

Δ 

Important for raising awareness of the importance of being active  

Helps parents to prepare for the coaching sessions 

Reminder of the information provided during the parent meeting 

Inspires parents  

Clear, comprehensible 

Fun 

Suits the level of participants 

Easy to read for parents and children 

Appropriate tone 

Well formatted 

Appropriate length 

 

A bit too simple 

 

Add information and a list of literature for the parents who want to know more 

Add information about DCD 

Add a leaflet for children 
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2.4 Coaching 

  

 +

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+ 

 

+

+

+

+

+

+ 

 

- 

- 

 

- 

 

- 

 

- 

Fun 

Useful (increased awareness, learned strategies) 

The coach was positive 

The coach was enthusiastic 

The coach was involved  

The coach explained a lot 

The coach provided a lot of advice 

The coach motivated me as a parent 

The coach motivated my child 

The coach understood my child and responded well to my child 

The coaching sessions were supportive  

Feeling of accomplishment when reaching goals 

The goals we set were clear and attainable 

Opportunity to ask questions 

Confronting 

The video calls saved time and were easier to plan/more flexible than face-to-face 

meetings 

The sessions were nice for my child 

The children liked to video call 

The children liked to talk to the coach 

The children attained goals throughout the sessions 

Clear 

Sufficient duration and frequency 

 

Parent already tried everything, no additional value 

No advice on nutrition [note: if necessary and desired by participants they were 

referred to a dietician] 

Child met the coach just a few times in real life before starting the video call 

coaching sessions 

Grading of how child was doing with increasing his activity was too hard for child 

The same questions were asked a lot 

+ 

+ 

+ 

+ 

 

+ 

 

+ 

+ 

+ 

 

 

+ 

+ 

+ 

+ 

+ 

 

 

- 

- 

 

- 

- 

- 

 

- 

 

- 

- 

 

- 

Fun 

The content was appropriate 

The frequency (and decrease in frequency towards the end) was appropriate 

In the course of the coaching sessions the coach would talk more with the child 

and less with the parents 

Good preparation for issues the participants might encounter after the 

programme 

Important in helping the children to stay active after the training sessions 

Important for increasing awareness of being active 

Contacting parents and children via video/phone call fits the transfer from being 

active at the rehabilitation centre/ school to being active in the home 

environment 

Teaches parents to systematically make time to engage in activities 

The coaching functions as a big stick for the parents 

Parents appreciate my help 

Motivational interviewing is appropriate (positive, gives parents active role) 

Problem-solving therapy strategies are appropriate (easy to apply, goal oriented, 

important to address problems in order to be able to look for solutions)  

 

Little input from the children 

Some parents merely saw not being sufficiently active as a problem of their child 

(and not theirs as parents) 

The protocol prescribed asking the same questions repetitively  

Coaches did not know the parents and children very well 

At schools: the parents who did not attend the parent meeting were not 

prepared for the coaching sessions  

Because of behavioural problems some children were not able to attend the 

coaching sessions 

Some parents did not answer the calls 

There seem to be more no-shows for appointments via video/phone call 

without than for face-to-face appointments 

Using video/phone calls made it harder to bond with parents and children 
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- 

- 

- 

- 

 

Δ 

Δ 

Δ 

Video calling made child feel shy 

Sometimes there was too little time between sessions to reach goals 

Timing was inconvenient: right after school or in the middle of the afternoon 

(hindering the child to go out and play) 

Technical problems  

 

Add dietician [if necessary children were referred to a dietician by the coach] 

Coach should discuss with child how he experiences the training sessions 

Increase frequency of sessions 

- 

Δ 
 

Δ 
 

Δ 

Δ 
 

Δ 

Technical problems 

Plan coaching sessions during the training sessions (face-to-face with just the 

parents), and: 

Have the children talk about the programme once a month in a 30 minute 

group session 

Coach parents in a group 

Get fathers more involved (also ask for the email address of the father, have 

father attend the coaching sessions every now and then as well) 

Videotape a few training sessions for the coach to get an impression of how the 

children participate 

3. We12BFit! overall/other 

 + 

 

+ 

 

+ 

Family aspect: important to get involved as a parent instead of placing the full 

responsibility with the child 

As a parent one also gets to experience what it is like to try to increase ones 

activity 

Both parents are asked to participate (instead of just one) 

+ Family aspect: good that the programme includes parents strongly 

 

 + 

+ 

Trainers, coaches, parents and children worked together well 

Pleasant, open atmosphere 

  

Note:  
+ = positive; - = negative; Δ = suggestion for improvement 
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