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Abstract

Introduction: Globally, prevalence of overweight preschool aged children
has increased (De Onis, et al., 2010) and is a serious public health concern
(Public Health England, 2017). Both motor competence (MC) and physical
activity (PA) are important for healthy weight status in young children (Stodden,
et al., 2008; Robinson, et al., 2015) and should be important in managing
overweight and obesity risks. The preschool ages represent a critical period of
life for promoting PA and engaging in MC activities (LeGear, et al.,, 2012;
Timmons, et al., 2012).

Aims: The overall aims of this thesis were to provide original contributions
regarding PA, MC and weight status associations in British preschool aged
children, as described by Stodden and colleagues (2008) conceptual model.
Each of the three experimental studies had differing aims. Study One examined
associations between PA, MC and weight status, and to establish current PA
levels. Study Two investigated the mediating capabilities of perceived MC on
relationships between PA and MC. Study Three tracked children a year later to

examine which past or present variables contributed to current PA, MC or BMI.

Methods: Following institutional ethics approval, 177 children and their
parents from childcare provisions within Coventry and Warwickshire were
recruited. Objective measures of PA (accelerometers), actual MC (TGMD-2,
Ulrich, 2000), perceived MC (PSMC, Barnett, et al., 2015) and BMI were
obtained. PA was categorised as total PA (TPA) or moderate-to-vigorous PA
(MVPA). MC was reported as total MC or separated into locomotor MC (LC) and
object-control MC (OC). Children were assessed at baseline for Study One and

a year following at follow-up for Study Two and Three.

Results: During Study One, associations were found between PA and MC
(TPA and overall MC, TPA and OC, MVPA and overall MC, and MVPA and OC).
In Study Two, there were no mediating impacts of perceived MC on the
relationship between PA and actual MC. During Study Three, previous BMI and
current MVPA were identified as the better predictors of current BMI. 96.4% of

variance (P = 0.001) in each child’s follow-up BMI were explained by baseline



BMI (P = 0.001) and follow-up MVPA (P = 0.003); 49.8% of variance in follow-up
TPA (P =0.007) were explained by baseline MVPA (P = 0.011), TPA (P = 0.012)
and BMI (P = 0.006); 65.0% of variance in each child’s follow-up MVPA (P =
0.001) were explained by baseline and follow-up BMI (P = 0.003; P = 0.002),
baseline MVPA (P = 0.003), and baseline TPA (P = 0.003); 27.5% of variance (P
= 0.051) of each child’s follow-up LC was explained by follow-up BMI (P = 0.008),
follow-up TPA (P = 0.037) and follow-up MVPA (P = 0.032).

Conclusion: Good MC is an important correlate of children meeting PA
guidelines for health when using population and age validated PA cut-points.
Relationships between actual MC and PA is not mediated by perceived MC in a
small sample of British preschool childhood. MVPA is the most consistent

variable to maintaining healthy weight status in British preschool children.



Thesis Map

Aims

Study One:

Relationships between

motor competence,
physical activity and
obesity in British

preschool aged children

To investigate associations between weight
status, physical activity and motor competence,
as proposed by the Stodden, et al., (2008)
model.

To identify current physical activity levels and

compliance to physical activity

recommendations.

Study Two:

Does perception of

motor competence
mediate associations
between motor
competence and
physical activity

preschool children?

To examine if associations between physical
activity and actual motor competence in British
preschool children are mediated by perceived
motor competence,

Stodden, et al., (2008) model.

as suggested in the

Study Three:

Moderate-to-vigorous

physical activity is more

important than motor
competence in
maintaining healthy

weight status in British

preschool children.

To identify the strongest contributor to current
BMI, from previous BMI, and previous and
current physical activity and motor competence.

To identify the strongest contributor to current
physical activity, from previous physical activity,
and previous and current BMI and motor
competence.

To identify the strongest contributor to current
motor competence, from previous motor
competence, and previous and current BMI and

physical activity.




1 Introduction

1.1 Obesity

Childhood obesity is a serious public health concern in the UK (Public
Health England, 2017). Evidence currently suggests that prevalence of obesity
has maintained high levels in recent years (Lissner, et al., 2010; Rokholm, et al.,
2010), specifically in the UK (Boddy, et al., 2010). Recent figures show that
almost a third of British children are classified as overweight or obese (National
Health Service, 2018) and younger generations of British children are becoming
obese earlier and remaining obese longer (Johnson, et al., 2015). Children who
are overweight at 5-years of age are four times more likely to be obese at 14
years (Cunningham, et al., 2014) and it is estimated that 92 million preschool
aged children are at risk of being overweight in the future (De Onis, et al., 2010).
Obesity and being overweight are conditions in which an individual has a
particularly high quantity of body fat (National Health Service, 2018). To define
overweight adults, body mass index 225 kg/m2 is used, and to establish obese
adults, body mass index =230 kg/m2 is used (National Health Service, 2018). To
define obesity and overweight children, body mass index cut points are influenced
by age and sex (Cole, et al., 2000), but international cut points have been
established and are widely used (Cole, et al., 2000). Therefore, cut-points to
identify overweight and obesity in children change depending on age and stage

of development.

Recommended strategies to reduce obesity have focused on healthier diets
and physical activity (PA). Engaging in PA is one suggested way to reduce
obesity (Hills, et al., 2011) and may hold potential as part of the solution for the
ongoing obesity epidemic (Wiklund, 2016). It is probable that reduced PA and
increasingly sedentary behaviours are important contributing factors (Epstein, et
al., 2000; Department of Health, 2018), so understanding components of PA may
be beneficial in understanding is role in obesity and inactivity (Stodden, et al.,
2008).



1.2 Physical Activity

PA encompasses any type of bodily movement produced by skeletal
muscles which results in energy expenditure (Caspersen, et al., 1985), and
considered a collective of exercise and any other activities involving bodily
movement. The terms ‘PA’ and ‘exercise’ are used interchangeably despite being
different constructs (Casperson, et al., 1985), as exercise is a subgroup of PA,
which is planned, structured and regular, with the aim of improving or maintaining

one or more components of fithess (Public Health England, 2016).

As a multi-dimensional behaviour, PA is categorised and measured using
types, frequencies, duration and intensities (Valanou, et al., 2006). Type of PA
refers to activity behaviours, examples including walking, sitting, and standing.
Duration and frequency are measured in time and spells of PA. Intensities of PA
are distinguished by effort exertion or rate of energy expenditure (Department of
Health, 2018). PA intensities are measured on a continuum: sedentary (SPA),
light (LPA), moderate (MPA) and vigorous PA (VPA, Batacan, et al., 2016). PA
intensity separation is expressed as metabolic equivalent units (METS) based on
rates of energy expenditure (Ridley, et al.,, 2009). MET values are based on
multiples of resting metabolic rates which are either estimated or measured
directly (Ridley, et al., 2009). Establishing resting metabolic rate is complicated
in children, and varies between children depending on age, sex, body mass and
pubertal status (Ridley, et al., 2009).

In children, LPA is categorised as ‘easy’ activities, such as slow walking,
MPA is any activity that slightly elevates the heart rate, like brisk walking (Cauvill,
et al., 2006), VPA are activities that elevate the heart rate significantly, including
running (Freedson, et al., 1998; Hendelman, et al., 2000). Sedentary behaviour
(or SPA) is argued to be entirely different from PA (Pate, et al., 2011) as SPA is
not solely the absence of LPA, MPA or VPA but involves activities that involve
little to no movement, such as sitting and lying down (Pate, et al., 2008). A recent
definition states that SPA is any waking activity that involves energy expenditure
<1.5 METS when undertaken in a seated or reclined position (Tremblay, et al.,
2017).



Preschool aged children’s PA, between 3-to-6-years, is typically
characterised by intermittent patterns of long periods of low activity intensity
mixed with short bursts of high intensity activity (Barbosa and de Oliveira, 2016),
with active play, being the most common type of activity reported (Department of
Health, 2018). Lower moderate-to-vigorous PA (MVPA) during the early years
has associations with increased adiposity (Janz, et al., 2009). Additionally, levels
of MVPA are inversely associated with measures of central body fat in 3-to-8-
year old children (Martinez-Gomez, et al., 2011). Health and fithess of young
people suggests that low levels of PA associated with increased rates of obesity
(Hills, et al., 2011; Mountjoy, et al., 2011; Bray, et al., 2016). Higher levels of
habitual PA during the early years has been identified to be protective against
obesity (Moore, et al., 2003; Jiménez-Pavon, et al., 2010) and sustained PA as

children age assists with weight management (Kwon, et al., 2015).

Engaging in PA has more benefits than just adiposity reductions, which will
be discussed in detail in the Literature Review (Page 15). Such benefits include
cardiovascular disease prevention (Burgi, et al., 2011; Ekelund, et al., 2012;
Timmons, et al., 2012), improved bone health (Tobias, et al., 2007; Janz, et al.,
2010; Baptista, et al., 2012; Timmons, et al.,, 2012) motor competence
development (Hardy, et al., 2010; Burgi, et al.,, 2011; Timmons, et al., 2012;
Laukkanen, et al., 2014), cognitive function (Hillman, et al., 2011; Syvaoja, et al.,
2014), muscle development (Timmons, et al., 2012), psychosocial health
(Timmons, et al.,, 2012) and deceased morbidity and delayed mortality
(Andersen, et al., 2006). Dose-response relationships are observed between PA
and health, indicating the higher dose of PA the increased benefits obtained
(LeBlanc and Janssen, 2010; Fissenich, et al., 2016). PA is important for a
variety of health benefits, beyond overweight and obesity, which deserve

attention.

The proportion of British children engaging in regular PA, decreases as
children age (National Health Service, 2018). In adults who do not participate in
sufficient PA, many will attribute this to a negative experience or poor enjoyment
of PA in childhood (Beni, et al., 2017). Increases in sedentary lifestyles may be

the causes to declines in PA (Biddle, et al., 1998; Strong, et al., 2005; Inyang, et



al., 2015). Being more sedentary may be due to safety concerns, restricting PA
engagement opportunities, and advancing technology such a television viewing,
(Biddle, et al., 1998; Strong, et al., 2005; Inyang, et al., 2015).

The UK Government published a plan to tackle childhood obesity,
(Department of Health, 2018) consisting of one particular strategy to encourage
all children to enjoy participating in 260 minutes of PA each day by improving the
quality of sport and PA in schools and supporting early years settings, which if
successful, may increase habitual PA in this age group. Current estimations of
British preschoolers complying with 260-minutes of MVPA are reported to be as
low as 9% in males and 10% in females (National Health Service, 2018). Newly
updated guidance on the PA recommendations (Department of Health, 2019)
recommends that children engage in skills which considered to be the building
blocks of PA (Gallahue and Donnelly, 2007), motor competence (MC) skills like
jumping, throwing, catching and skipping. Better proficiency in MC has been
shown to be a correlate of PA (Slykerman, et al., 2016). Therefore, the promotion

of PA in the early years is critical to slow age-related PA declines.

1.3 Motor Competence

1.3.1 Actual Motor Competence

MC is a generic term used to describe goal-directed proficiency in
movement-based activities (Robinson, et al., 2015). MC is comprised of
fundamental movement skills (FMS) which are a group of observable organised
basic movement patterns of two or more body segments (Gallahue and Donnelly,
2007) and are the building blocks for more complex and refined movements
(Goldfield, et al., 2012; Foweather, et al., 2015). Such skills are comprised of
locomotor, like running and hopping, and object-control skills such as catching
and throwing. If these basics skills are not established, larger and more specific
sports-based skills will be hindered (Gallahue, et al., 2011). Sufficient MC is a
prerequisite for successfully functioning in daily life or for participation in sport
and physical activities requiring more advanced movement skills (Cools, et al.,
2009). In order to be sufficiently competent in these skills, children require

opportunities to practice and perfect these skills within supportive and stimulating



environments (Goldfield, et al., 2012). MC is regarded as one aspect of physical
literacy (PL). An individual with good PL is regarded as motivated, confident,
physically competent, knowledgeable and understanding, to value and take
responsibility for engagement in PA for life (Whitehead, 2019).

The UK Government produced guidelines for children’s physical
development as part of the Early Years Foundation Stage Statuary Framework
(EYFS; Department for Education, 2017), which childcare provisions use as part
of the early years’ curriculum. The EYFS includes three prime areas of learning
applicable to children from birth to the year each child turns 5-years-old, that are
age and stage relevant. One prime area of learning is Physical Development,
which is separated further, into two sections: ‘Moving and Handling’ and ‘Health
and Self-Care’. Included in ‘Moving and Handling’ are several MC based skills,
such as running, jumping, hopping, sliding, catching, throwing and kicking. The
EYFS Statuary Framework provides examples to improve children’s MC and
ways to track physical development. As a prime area of learning, in early years
children, British children should be sufficiently proficient in MC.

With regards to health outcomes, MC has been identified to have an inverse
relationship with weight status (Barnett, et al., 2008; Lubans, et al., 2010; Morgan,
et al., 2013), which will be discussed in more detail in the upcoming Literature
Review (page 15). In a cross-sectional study, with a range of participants that
were children, adolescents and adults identified that those with low MC had
significantly compromised musculoskeletal fithess compared to those with high
MC (Cantell, et al., 2008). Additionally, MC was a significant predictor of BMI at
all age groups, suggesting that individuals with low MC with have compromised
health-related fitness (Cantell, et al., 2008). Also, in adolescents MC was
associated with aerobic fithess, muscle strength, muscle endurance, flexibility
and body composition, which are all considered as important he