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Abstract

Purpose of Review Physical inactivity is a worldwide problem, also affecting children with motor problems, such as develop-
mental coordination disorder. We try to understand what motivates children to start, continue, and stop having an active lifestyle
and explore the role that the social network of the child can have to stimulate an active lifestyle.

Recent Findings Social network theory is useful for understanding individual and group behavior related to physical activity.
Social networks, ranging from peers and parents to teachers and medical professionals were shown to play an important role in
bringing about sustainable behavioral change. Up to now, little systematic research has been done into how social networks can
be used to keep children with developmental coordination disorder (DCD) physically active and motivated.

Summary Future studies should more systematically examine and target the social network of the child with DCD. This social
network can then be used to develop interventions for a sustained physical active lifestyle leading to increased participation in the

society.

Keywords Developmental coordination disorder - Participation - Physical activity - Social network

Introduction: the Rise of Inactivity

Physical inactivity is a pressing, persistent, and worldwide
problem, currently identified as the world’s leading factor
for all-cause mortality. The detrimental consequences of an
inactive lifestyle were, for example, convincingly shown in
the strong association between physical inactivity and non-
communicable diseases, such as type 2 diabetes and cardio-
vascular disease, and the association with social problems [1,
2]. On top of that, the relation between physical inactivity and
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obesity and obesity-related chronic diseases in children is well
documented as a serious public health problem [3e¢].

Despite numerous interventions and initiatives, the prob-
lem of physical inactivity has not disappeared. Quite on the
contrary, individuals have become increasingly inactive, espe-
cially starting from young adulthood. This inactivity affects all
age groups and is present in all socio-economic levels. An
inactive lifestyle relates to both a lack of involvement in sports
activities and a lack of leisure time physical activities, as well
as to sedentary behavior at work, in schools, and at home.
Inactive lifestyle patterns are known to contribute to increas-
ing health issues, decreased participation in society, work dis-
ability, and social isolation [4]. Conversely and importantly,
an active lifestyle holds a significant role in the society, and it
fulfills several functions, ranging from health improvement to
the growth of social networks and social capital [5, 6].

Given the overwhelmingly advantageous values attached
to physical activity and its role in improving lifestyle patterns,
it is critical to understand what motivates people to start, con-
tinue, and stop having an active lifestyle. Having an active
lifestyle includes participation in sports and exercise, but can
also relate to physical activities that are incidental to daily
living like commuting to work by foot or bike. Although sev-
eral studies have eloquently demonstrated the value of active
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lifestyle, research on the facets that stimulate people to take
part in sports and exercise and remain connected to it is very
limited. This is especially pressing for individuals from vul-
nerable social groups, like low SES or individuals with a
physical disability who score low on active behavior and fail
to comply with the norm of weekly physical activity [3¢e, 7, 8,
9] as recommended by the World Health Organization [10].

Inactivity is even more prominent in children who have
difficulties with the learning and performance of motor skills,
such as children that are diagnosed with developmental coor-
dination disorder [11]. Several studies have shown that these
children have reduced exercise tolerance and physical activity
levels, a situation that persists into adulthood [12]. In turn, less
frequent and less diverse participation in activities of daily
living is observed, in particular in those activities that involve
physical activity [13+, 14], either alone or together with peers.
This is known to be associated with low competence, confi-
dence, and knowledge about physical activity, which together
form the concept of physical literacy [15]. The concept of
physical literacy is a feasible framework from which profi-
ciency of motor function and participation in motor activities
can be scrutinized and understood. Still, it awaits systematic
empirical testing in the field [16].

Children with Developmental Coordination
Disorder and Physical Activity

Developmental coordination disorder (DCD) is not a trivial
disorder, with between 5 and 10% of all school-aged children
experiencing motor difficulties [11]. The number of scientific
studies of DCD has accelerated over the past decade leading to
important new insights about the antecedents and conse-
quences of poor motor coordination [17], the direct effect of
the environment on their activity performance and participa-
tion [18e+], and approaches to intervention that are most prom-
ising for longer term change in performance and behavior
[19¢¢]. We will use the collective insights from these studies
to promote (sustained) physical activity and increased partic-
ipation in this group of children. Specifically, we will adopt an
integrative approach to theory development and praxis,
referencing knowledge from fields other than motor develop-
ment (notably, social network theory, [20+¢]) which enable a
broader socio-ecological perspective on activity behavior, par-
ticipation in society, and life satisfaction.

By definition, the impairment in movement skill develop-
ment in children with DCD is such that it interferes with the
child’s ability to engage in sport and physical recreation activ-
ities. In its totality, DCD presents a significant obstacle to
participation in leisure activities per se. In particular, these
children are less likely than their typically developing peers
to participate in free-play activities or in organized play, such
as team sports [2 1, 22]. Children with motor skill difficulties,
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as young as 4—6 years, engage less in mature gross and fine
motor play than their typically developing peers and, over
time, generally participate less in free-play, individual leisure
activities, or organized activities [21¢, 23]. In general, children
with DCD are more likely to select sedentary activities and are
less likely to enjoy physical education classes, leisure, and
other activities [22]. Importantly, in boys, the gap in partici-
pation in free-play activities between those with and without
DCD may diminish with age, but it increases for girls [21]. In
a recent study, it was highlighted that in children with proba-
ble DCD, there may be an antecedent [24]. These children are
not yet recognized as having an activity deficit, which may in
fact be shadowed by the relatively low motor skill demands of
play in this age group. Therefore, it is important that early
motor interventions promote continued physical activity par-
ticipation in children with (probable) DCD.

What are the known ingredients for sustained active living
and the psychosocial and environmental factors that are relat-
ed to participation? With respect to the latter, our main point of
reference is the family of participation-related constructs
(fPRC) that was recently proposed by Imms and colleagues
[25<¢]. We will integrate a social network approach, as well, to
better understand the range of social factors that influence
active living in children with DCD and help sustain positive
lifestyle patterns. Children with DCD are known to have much
lower activity levels compared with their peers, and they are
less physically active and less physically fit [14]. In particular,
the coordination of complex movements such as those re-
quired in active play and sport activities are problematic for
children with DCD [21¢]. This is then reflected in low partic-
ipation rates in organized sports, exacerbated by limitations in
knowledge about how to integrate such children into a team
environment where they feel safe and accepted [13¢]. A so-
bering consequence of reduced physical activity is further de-
layed in the acquisition of motor skills, including those nec-
essary for daily living. The net result is a (negative) cyclical
pattern of impairment in activity, participation in life activities,
and movement skill.

Children with Developmental Coordination
Disorder and Participation

Participation is considered a vital component of healthy living
and well-being in children both with and without disabilities,
and provides an important context for learning and well-being
[26], and is embodied as one of the key features in the
International Classification of Functioning, Disability and
Health: Children and Youth (ICF-CY) Version of the World
Health Organization [27]. In the ICF-CY, participation is de-
fined as a person’s “involvement in a life situation”—a
societal-level of functioning. Because of their motor learning
difficulties and restrictions, children with DCD are known to
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have reduced levels of participation and associated issues with
self-esteem and self-efficacy [28].

Supervision of children with motor difficulties such as ce-
rebral palsy during sports has been identified as a crucial fac-
tor to stimulate these children’s participation in sports activi-
ties [29]. In this respect, we recently showed that pediatric
physical therapists can play an important role in promoting
sports participation of children with DCD in the Netherlands
[13¢]. In this study, a combination of questionnaires as well as
in-depth interviews was administered to pediatric physical
therapists. The content was related to the guidance to sports
clubs that was provided by pediatrics physical therapists for
the children with DCD. It was shown that pediatrics physical
therapists played an important role in helping children with
DCD to find an appropriate sports club, but that the participa-
tion of these children would be improved if special exercise
programs would be available, and if the children’s experience
at the sports club would be closely monitored. This study
exemplifies that significant others that surround the child’s
immediate environment, in the example the pediatric physical
therapist, play an integral role facilitating participation, espe-
cially in early childhood. This implies that interventions aimed
at promoting activity levels in children with or without motor
disabilities should target their social network among other
factors. Indeed, in a qualitative study, Barnett and colleagues
[14] interviewed teenagers with DCD and their parents and
showed the use of the multifaceted approach that is advocated
here. Despite their lower levels of participation in physical
activity, the children in their study indicated that they enjoyed
many physical activities. Next to individual factors such as
poor motor skill, lack of motivation, and easy fatigue, there
were factors related to environmental constraints such as trav-
el, lack of support from peers and lack of teachers’ knowledge
of DCD, and even lack of family engagement in the child’s
activities.

Using the Social Network to Improve
Participation in Children with Developmental
Coordination Disorder

In order to best conceptualize the range of social, environmen-
tal, and individual factors that facilitate and predict participa-
tion, we use the recently developed “family of participation
related constructs [fPRC]” model [25¢¢]. This framework was
developed based on a series of systematic reviews of research
in the field of childhood disability. Important aspects of the
model are the environment and the context, which is more
specific compared with the environment and relates to places,
people, objects, activity, and time. It is particular in this sphere
of influence, where the present paper has its focus on. In
particular, we focus on “People,” which means the social net-
work surrounding the individual as a lever to improve

participation. The social network surrounding a person is cru-
cial for sustainable participation as was shown by the above-
mentioned examples [13¢, 14]. In fact, having a child move
from a “non-participant” to a “participant” necessitates a be-
havioral change. Existing scientific studies on behavioral
change have shown a remarkable “blind spot™: the crucial role
of a social network formed by partners, peers, and close
others. Generally, there exists a tendency to ignore or under-
estimate the strength of the context (thus, the social network)
and to focus only on individual factors contributing to behav-
ioral change. However, social networks, either offline or on-
line, can play an important role in bringing about sustainable
behavioral changes [30, 31]. The social network—ranging
from peers and parents to employees, teachers, and medical
professionals—can facilitate specific behaviors by modeling
the desired actions, doing activities together, or by simply
encouraging desired behavior. On the other hand, undesirable
behavior can be punished by evidence of disapproval, loss of
status and prestige, or, in the most extreme case, exclusion
[30, 32-34]. It is hypothesized that significant others also
affect a person’s pattern of physical activity, that is, social
network contacts may encourage, but also discourage sport
participation and being physically active. In general, reviews
have stressed the importance of peers for physical activity of
adults and children. As an example, Salvy and colleagues [35]
showed that children, when in the company of a friend, biked
a larger distance than when biking alone.

Social network theory is useful for understanding individ-
ual and group behavior related to physical activity [20¢], in
particular, because it acknowledges that individuals are em-
bedded in a social context that affects their behavior, hence
behavioral change. Examining the interrelatedness of the so-
cial structures is predominantly performed via social network
analysis, consisting of sociograms that represent the actors
and their relationships. Subsequently, this social network anal-
ysis can be used as departure point for social network inter-
ventions. It is beyond the scope of this paper to provide a
detailed description of the stages of these social network anal-
yses and social network interventions, but important for the
present argument is that persons in someone’s social network
are crucial influencers for the individual, the so-called influ-
ence agents [20+¢]. In the example provided above, the pedi-
atric physical therapist was identified as a crucial person in the
social network of the child to promote sports participation of
that particular child [13+]. As “intervention,” the therapist sub-
sequently went to the sports club together with the child,
thereby creating a situation in which the child was more likely
to start and continue physical activity behavior.

Apart from focusing on the “modelling” of influence
agents who were identified following the social network anal-
ysis, interventions can, at the same time, be focused on the
social norms within the social network. For example, if chil-
dren observe that their peers are more physically active or
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perceive that their peers think that they should be more phys-
ically active, their own physical activity is also likely to
change. It is a well-known fact that people that are similar
interact more with each other than with dissimilar people
[36]. Still, changing the norms of a specific group is extremely
difficult to establish and likely not the best entry point for an
intervention.

Although the above-mentioned potential of social networks
to establish behavioral change is evident, up to now, little
systematic research has been done into how social networks
can be used to keep children physically active and motivated.
A meta-analysis by Macdonald-Wallis et al. [37¢] showed a
strong positive relationship between sport participation and
physical activity in children and their friends. However, the
direction of causality (i.e., do people who are active get active
friends, or do they become more people active through their
active friends?) and the role of other actors in a social network
is yet unknown. In a large cohort of children (N =446, mean
age = 11.4), van Woudenberg et al. [38] recently compared a
mass media intervention with a social network intervention
aimed at increasing physical activity. Although both interven-
tions did not differ with respect to efficacy, the social network
intervention increased the perceived norm toward physical
activity and may therefore be more effective in the long run.
In the specific case of children with DCD, we are yet to see a
systematic analysis on the role of social networks for partici-
pation in physical activity.

Conclusion

Given the arguments provided above, we would advocate fu-
ture studies to more systematically examine and target the
social network of the child with DCD. This social network
can then be used to develop interventions for a sustained phys-
ical active lifestyle. In turn, it can contribute to increased par-
ticipation in the society. We speculate that the actors in the
social network of children with DCD are not exactly the same
as children without DCD. Therefore, a first start is to system-
atically map out the social network of these children including
its size, diversity, agents, and influential persons. This will
provide the necessary information on how, and where, to tar-
get the social network that will lead to sustained behavioral
change. Evidently, this endeavor will lead to general and spe-
cific information about the effects of the social network. That
is, this work in progress is likely to evolve over the time to
come and will exemplify the highly dynamic nature of social
network.
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