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Abstract

Being active offers many physical and emotional benefits contributing to a higher
health-related quality of life (HRQOL); however, this relationship remains unexplored
among preschoolers. The purpose of this study was to examine the impact of the
Supporting Physical Activity in the Childcare Environment intervention on preschoolers’
HRQOL. Childcare centres were randomized to the experimental (z = 11) or control (n =
11) condition and preschoolers’ HRQOL was measured using the parent-report Pediatric
Quality of Life Inventory 4.0 (three subscales: physical, psychosocial, and total) at
baseline and at 8-weeks. Three univariate ANCOVAs were conducted to compare
HRQOL (experimental and control) pre- and post- intervention. Across all three
subscales, preschoolers’ HRQOL decreased in the experimental group, although no
observed changes were statistically significant (p > .05). Although these results were not
significant, and surprising, additional research exploring preschoolers” HRQOL is

necessary to clarify the impact of physical activity participation.
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Chapter 1: Introduction

The health of Canadian preschoolers (i.e., 2.5-5 years) has become a major public
concern, as childhood obesity is one of the most serious health challenges of the 21% century
(World Health Organization [WHO], 2013). The prevalence of childhood obesity in Canada has
inflated dramatically over the last three decades (Shields, 2005), and globally it is estimated that
over 42 million children under the age of 5 years are overweight or obese (WHO, 2013). One of
the major contributors to young children being overweight or obese is their low level of physical
activity (Deckelbaum & Williams, 2001; Tremblay, Katzmarzyk, & Williams, 2002). Recent
studies have shown that as few as 36% of Canadian 2-3 year olds and 44% of 4-5 year olds
engage in regular daily physical activity (National Longitudinal Survey for Child and Youth,
2010). These low levels of physical activity are distressing, as this puts preschoolers at risk for
numerous adverse health consequences (Temple, Naylor, Rhodes, & Higgins, 2009), including
unhealthy body weight, diabetes, cardiovascular disease, osteoporosis, hypertension, and asthma
(Strong et al., 2005).

In addition to the numerous physiological health benefits of physical activity
participation, researchers have also shown a positive association with quality of life in varied
child populations (Chen et al., 2005; Wang, Sekine, Chen, Yamagami, & Kagamimiro, 2008;
Wu, Ohinmaa, & Veugelers, 2011). Wang and colleagues (2008) conducted a cross-sectional
study (n = 9674) to determine if children’s lifestyles (i.e., physical activity behaviours, sleep, and
dietary habits) at 3 years of age were associated with quality of life in their first year of junior
high school (e.g., 12 years old). These researchers identified that all three components of the
participants’ lifestyle at 3 years of age affected their quality of life scores later in life. Outcomes

from this study suggest the importance of intervening and establishing healthy behaviours early
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in children’s lives, as these lifestyle habits have the potential to impact children’s quality of life
in the future. Acknowledging the large proportion of Canadian preschoolers that attend childcare
(Cleveland, Forer, Hyatt, Japel, & Krashinsky, 2008), and the powerful influence preschoolers’
physical and social environment have on their physical activity levels (Dooris, Poland, & Kolbe,
2007), the childcare environment provides an ideal opportunity to intervene and adopt healthy
physical activity behaviours.

Literature Review
Benefits of Physical Activity for Preschoolers

The overwhelming positive health benefits of participating in regular physical activity are
well established (Penedo & Dahn, 2005; Warburton, Whitney Nicol, & Bredin, 2006), and
researchers have shown that even children as young as 2 years of age can attain positive health
effects from engaging in daily physical activity (Marcus et al., 2000). Specifically, participating
in regular physical activity helps protect one from weight gain, developing heart disease, certain
cancers and diabetes, as well as strengthens bones and muscles, and improves blood pressure
(Timmons, Naylor, & Pfeiffer, 2007). Being physically active greatly impacts young children’s
health and development (Tucker, 2008), and Guo, and colleagues (1994), support the claim that
obesity, as well as physical activity behaviours, which are established in early childhood tend to
be carried forward throughout one’s lifetime.

The benefits of physical activity are not limited to improved physiological markers for
health. Participation in regular physical activity has also been linked to increased psychological
and psychosocial health. Numerous studies have revealed that physical activity promotes the
release of growth factors, which leads to the development of new cells and connections in the

brain (Cotman, Berchtold, & Christie, 2007; White & Castellano, 2008). The establishment of
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these new connections brought forth by physical activity lead people to perform better on tests of
cognitive function and improve concentration skills. Specifically, children attain higher academic
performances when they are more active (Donnelly et al., 2009; Reed et al., 2010; Stroth et al.,
2009). In 2013, Lee and Hopkins conducted a systematic review (n = 8) that highlighted the
positive effects of physical activity on markers of mental health (e.g., cognitive and psychosocial
functioning) for children younger than 19 years of age. Specifically, with increased aerobic
physical activity, four studies highlighted improved academic and cognitive functioning
(Donnelly et al., 2009; Hill, Williams, Aucott, Thomspn, & Mon-Williams, 2011; Reed et al,
2010; Shephard, 1996), two reported better attention (Fisher et al., 2011; Stroth et al., 2009), one
found better creative capacity (Tuckerman, & Hinkle, 1986), and one reported greater self-
esteem (Crews, Lachbaum, & Landers, 2004). Moreover, adolescents (aged 15-19 years) who
engaged in more activity were less likely to be depressed, attempt suicide, and adopt risk-taking
behaviours (Brown & Blanton, 2002). Being active increases blood flow to the brain, and also
alters hormone levels within the body (i.e., raises norepinephrine and endorphin levels), which
may reduce stress, improve mood, and create a calming effect after physical activity, resulting in
improved academic achievement, and overall cognitive and social functioning (Fleshner, 2000;
Morgan, 1994).
Quality of Life

Quality of life, which refers to an individual’s perception of their position in life in the
context of the culture in which they live, is often used to measure a population’s health. “It is a
broad ranging concept affected in a complex way by the person’s physical health, psychological
state, level of independence, social relationships, and their relationships to salient features of

their environment” (WHO Quality of Life Group, 1993; p. 3). In 1996, Rejeski, Brawley, and
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Shymaker adopted the term health-related quality of life (HRQOL), which refers to all aspects of
life that affect an individual’s physical as well as psychosocial health (e.g., emotional, social, and
school functioning). HRQOL is a subset of quality of life used to measure an individual’s
perception of their own health. It therefore, becomes an important element in determining the
health benefits of various interventions for both researchers and patients.

Although limited, a few cross-sectional studies have demonstrated that children (aged 3-
15 years) who are active on a daily basis are more likely to report higher HRQOL compared to
those that are extremely sedentary (Chen et al., 2005; Wang et al., 2008; Wu et al., 2011).
Lifestyle habits such as sleep duration, physical activity, and dietary patterns obtained via
questionnaire data from 9,674 Japanese children at 3 years of age revealed a positive association
with quality of life when the children were in their first-year of junior high school (12 years old;
Wang et al., 2008). Bock et al. (2014), also found that children between the ages of 8-17 years
who increased their physical activity levels after a lifestyle intervention had better HRQOL
(measured via the Pediatric Quality of Life Inventory 4.0) compared to those children who did
not improve their physical activity levels. Likewise using the same tool, obese children (n = 40;
Mg = 10.6 years) following a 4-week group-based lifestyle intervention which included
physical activity sessions, were found to have improved HRQOL immediately post-intervention,
as well as at 6- and 12-month follow-up (Burke et al., 2015). More specifically, immediately
post-intervention, participants had improved physical, social, and emotional HRQOL. Children’s
physical and social quality of life improved significantly from baseline to 6-month follow-up,
whereas only their emotional quality of life was significantly higher at 12-months (Burke et al.,
2015). Most recently, Gu, Chang, and Solmon (2016) examined the association between physical

activity, physical fitness, and HRQOL among 201 school-aged children (M4 = 9.82 years) in
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one southern US school. Using pedometers as an objective measure of physical activity, and the
Pediatric Quality of Life Inventory 4.0 to assess HRQOL, their study revealed a positive link
between physical activity, fitness, and HRQOL. Specifically, when path analyses were
conducted to evaluate the mediational relationships among physical activity, physical fitness, and
HRQOL, steps per minute emerged as the significant predictor of both physical fitness (f = .23,
p <.01)and HRQOL (f = .19, p <.01).
Quality of Life in Preschoolers

In 2014, Hinkley and colleagues conducted a systematic review (n = 19) exploring the
relationship between physical activity, sedentary behaviours, and psychosocial well-being in
children aged birth to 5 years. Although the term well-being has been commonly used
interchangeably with the term quality of life in the literature, in the scope of this review,
psychosocial well-being was defined as “the presence of higher levels of positive, and lower
levels of adverse, psychological and social attributes of behaviour” (Hinkley et al., 2014, p. 183).
Of the 19 studies identified, six examined physical activity behaviours and psychosocial well-
being (Ebenegger et al., 2012; Fagot & O’Brien, 1994; Griffiths, Dowda, Dezateux, & Pate,
2010; Lindsey & Colwell, 2003; Yu, Ziviani, Baxter, & Haynes, 2010; Yu, Ziviani, Baxter, &
Haynes, 2012), and mixed results were reported. Objectively measuring the physical activity
levels of 450 preschoolers using ActiGraph accelerometry, Ebeneggar et al. (2012), found
positive associations between activity levels and measures of psychosocial well-being. A
positive association between physical activity participation and better mental health was also
found in a study conducted by Griffiths et al. (2010), in which parents completed the Strengths
and Difficulties Questionnaire (SDQ) when their child was 5 years of age, along with reporting

their child’s sport participation. Children (n = 13,470) who took part in sport beyond the school
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setting had fewer emotional, conduct, peer, and hyperactivity problems, and more pro-social
behaviours (Griffiths et al., 2010). However, the remaining four studies in Hinkley’s systematic
review, which considered active play or other active behaviours as physical activity indicators,
reported null associations between physical activity and psychological well-being (Fagot &
O’Brien, 1994; Lindsey & Colwell, 2003; Yu et al., 2010; 2012).

Although the findings from the above-mentioned studies are not conclusive, the positive
association between engaging in higher levels of physical activity and improved HRQOL are not
surprising, as children who are more active are less likely to report physical limitations in basic
daily activities such as walking or playing (Gopinath, Hardy, Baur, Burlutsky, & Mitchell,
2012). Preschool-aged children (i.e., children 2.5-5 years) who are overweight or obese have
been found to have significantly lower HRQOL scores compared to preschoolers of healthy
weight, particularly in the physical functioning health domain (Kuhl, Rausch, Varni, & Stark,
2012). The excess weight these preschoolers carry may cause them to have more difficulty
running, walking, participating in group sports, and lifting heavy objects (Cockrell Skinner,
Perrin, & Steiner, 2010). As well, the social aspect of being active creates a link between activity
participation and increased social reinforcement and desirability (Nieman, 2002). By being
active within a group setting, children learn to cooperate, and work as a team in order to achieve
a common goal (Taras, 2005). Children that are physically inactive are more likely to self-report
feelings of loneliness and shyness, which affects their HRQOL score (Page & Tucker, 1994).
Not being able to engage in group activities also makes preschool-aged children easy targets to
be teased by their peers, which significantly affects their emotional and social functioning (Kuhl

et al., 2012).
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There have been many studies that document reduced HRQOL in adults and school-aged
children in everyday life; however, there is less research in the preschool population. More
specifically, while Kuhl et al. (2012) explored the association between obese preschoolers and
HRQOL, there is a dearth of research exploring the relationship between physical activity
participation and HRQOL among healthy preschoolers. It is well established in the literature that
health habits formed in the early years of life carry forward into adulthood, which is why the
preschool years represent an optimal time to intervene and institute healthy patterns (Guo et al.,
1994). Having a higher quality of life in early childhood has been associated with preschoolers’
positive social, emotional, and behavioural outcomes during later childhood (McCabe &
Altamura, 2011; Sanson et al., 2009), as well as being inversely correlated with later depression,
hostile behaviour, and aggressive interpersonal behaviour (Jones, Brown, & Aber, 2011;
Meagher, Arnold, Doctoroff, Dobbs, & Fisher, 2009; Toumbourou, Williams, Letcher, Sanson,
& Smart, 2011). By raising awareness about the impact physical activity has on preschoolers’
immediate and future HRQOL, childcare practitioners, early learning stakeholders, policy
makers, as well as parents, may be motivated to get preschool-aged children more active. Not
only could physical activity interventions potentially serve to decrease obesity levels in this
young cohort, but they could also improve overall HRQOL.

Recommended Levels of Physical Activity and Sedentary Behaviour

To achieve the many health benefits associated with an active lifestyle, practitioners
encourage preschoolers to engage in activity levels in line with the Canadian Physical Activity
Guidelines for the Early Years. This guideline is an evidence-based recommendation built on
literature that clearly demonstrates the need for children to incorporate physical activity into their

daily lives (Tremblay et al., 2012a). According to these guidelines, preschoolers (aged 3-4 years)
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should accumulate 180 minutes of physical activity at any intensity throughout the day
(Tremblay et al., 2012a). Preschoolers’ activities should help develop their motor skills, and
progress towards 60 minutes of moderate-to-vigorous intensity physical activity (MVPA) as they
near 5 years of age.

Sedentary behaviour, which is separate and distinct from simply a lack of physical
activity, refers to “any waking behaviour in which an individual is expending less than 1.5
metabolic equivalents (METSs) of energy while in the sitting or reclining position” (e.g., watching
television, sitting, travelling; Sedentary Behaviour Research Network, 2012). In 2012, the
Canadian Society for Exercise Physiology (CSEP) released the first Canadian Sedentary
Behaviour Guidelines for the Early Years (aged 0-4) which recommends children aged 2-4 years
limit their screen time to one hour per day (Tremblay et al., 2012b), and suggests avoiding
prolonged sitting for more than one hour at a time.

In order to develop a healthy heart, lungs, and muscles, and to maintain a healthy body
weight, young children need to meet the physical activity recommendations (Timmons et al.,
2007) and avoid being sedentary for extended periods of time (Tremblay et al., 2012b). Although
the health benefits associated with participating in regular physical activity are well known, there
are still an alarming number of preschool-aged children who do not meet the minimum
requirements for daily physical activity (Fisher et al., 2005; Pate, Mclver, Dowda, Brown, &
Addy, 2008; Temple et al., 2009; Tucker, 2008; Vanderloo et al., 2014), and who are extremely
sedentary (Tremblay et al., 2012b; Vanderloo et al., 2014).

Unfortunately, many parents are under the impression that their preschoolers are
achieving the recommended levels of physical activity required to receive health benefits

(Sacheck et al., 2011). Moreover, parents have repeatedly expressed their reliance on childcare
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staff and organized sports to provide their preschooler with the opportunity to be active, and
accumulate the recommended 180 minutes of daily activity (Sacheck et al., 2011; Tucker, Irwin,
Sangster Bouck, He, & Pollett, 2006). Yet, even when preschoolers and children are taking part
in structured activities, such as soccer, dance, and physical education classes, they are not active
for the entire duration of the structured activity. In one American study, children (n =111, Me. =
9.1) who participated in a 50-minute session of soccer only accumulated 24% of the previously
recommended 60 minutes of MVPA, and spent 49% of the match engaged in sedentary activity
(Sacheck et al., 2011). In a softball practice, only 2% of children reached the recommended
physical activity guidelines (Sacheck et al., 2011). Enrolling young children in organized sports
provides them with an excellent opportunity to be physically active; however, preschoolers need
to be afforded multiple opportunities to engage in active play everyday (inclusive of the daycare
environment).
Physical Activity Levels of Preschoolers

The preschool population has been identified as an extremely important cohort to study,
as health habits established in the early years of life serve as both a protective and preventative
measure to avoid negative health outcomes in childhood and beyond (Campbell & Hesketh,
2007). Seven Canadian studies have been published to date, which explore the physical activity
levels of preschoolers (Colley et al., 2013; Goldfield et al., in press; Obeid, Nguyen, Gabel, &
Timmons, 2011; Temple et al., 2009; Tucker & Irwin, 2008; Vanderloo et al., 2014; 2015). For
example, Tucker & Irwin (2008), assessed the physical activity levels of preschoolers in London,
Ontario through parent reports (n = 140), and found only 55% of participants engaged in 60
minutes of daily physical activity. This is disheartening given that studies that typically rely on

parental report have the tendency to overestimate preschoolers’ physical activity levels,
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suggesting activity levels may be even lower than previously reported (Bates, 2006; Pate et al.,
2008).

In contrast, and in order to achieve more valid estimates, Colley et al. (2013), used
Actical accelerometers for 7 consecutive days (with a 60 second epoch length) as part of the
Canadian Health Measures Survey (CHMS), which provides a nationally representative snapshot
of Canadian preschoolers’ (n = 459) physical activity levels. Colley and colleagues reported 84%
of their 3-4 year-old participants met the recommended 180 minutes of daily activity over the 7-
day span; however, only 14% of 5-year-old children accumulated at least 60 minutes of MVPA
(the guideline changes at age 5). Using similar methods (accelerometers — Actigraph), Obeid et
al. (2011), found that 30 preschoolers in Hamilton, Ontario accumulated on average, 220 minutes
of total physical activity (TPA) per day, but most of this time was spent engaged in light physical
activity (LPA). Different epoch sampling intervals were also used in this study, and highlighted
that, compared with a 3-second epoch, sampling intervals of 15, 30, and 60 seconds resulted in
more than 10 minutes of missed MVPA daily. The use of different epoch lengths, as well as
different tools (i.e., Actical versus ActiGraph accelerometers) to assess the physical activity
levels of preschoolers may help explain the discrepancies in the literature regarding preschool-
aged children meeting the recommended 180 minutes of daily activity (Vanderloo, D’ Alimonte,
Proudfoot, Tucker, & Timmons, 2016), but also makes comparisons across studies challenging.

Within the childcare setting, the rates of physical activity have been less in line with daily
recommendations. Three studies have objectively explored Canadian preschoolers’ activity
levels. The first study, which used Actical accelerometers (n = 65), was conducted with
preschoolers enrolled in family childcare. Temple and colleagues revealed that MVPA as well as

TPA levels were alarmingly low in this setting (Temple et al., 2009), as preschoolers participated
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in an average of 1.76 min/hr of MVPA and 20.83 min/hr of TPA, and accumulated a concerning
average of 39.49 min/hr of sedentary time during childcare hours (~ 7 hours). More recently,
Vanderloo et al. (2014) found that children attending centre-based childcare engaged in, on
average, 1.54 min/hr of MVPA, and 17.42 min/hr of TPA, accumulating to 132.60 min of daily
TPA. This is far below the Canadian Physical Activity Guidelines for the Early Years (CSEP,
2012). Comparing the physical activity levels of preschoolers (r = 297) in three different early
learning environments (center-based childcare, home-based childcare, and full-day
kindergarten), Vanderloo et al. (2015) reported that preschoolers attending centre-based
childcare were the least active in terms of MVPA compared to the other two settings during
daytime hours (1.58 min/hr, 1.75 min/hr, and 3.33mins/hr respectively). Preschoolers’ mean
TPA levels (mins/hr) were 18.36 for centre-based childcare, 19.28 for home-based childcare, and
20.31 for full day kindergarten. While the activity levels of preschoolers within the three
different early learning environments were similar, it is clear that those children attending centre-
based childcare are the highest risk for inactivity. As indicated above, inconsistent results have
been found regarding the accumulation of physical activity levels within preschool population;
however, it should be noted that the majority of studies support levels of physical activity below
the recommended physical activity guidelines for the early years.
Sedentary Behaviours of Preschoolers

Although there is only a small body of literature in this evolving field, accumulating
evidence has indicated that approximately 80% of preschoolers’ waking hours are spent being
sedentary (Reilly et al., 2004; Vale, Silva, Santos, Soares-Miranda, & Mota, 2010; Tucker,
Vanderloo, Burke, Irwin, & Johnson, 2015). As well, using the results from CHMS (as described

above), Colley and colleagues (2013), reported that only 18% of 3-4 year olds (n = 459) in their
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study met the screen time guidelines of less than one hour per day. This is concerning, as
growing research in this field suggests that sedentary behaviours are linked to decreased fitness,
pro-social behaviours, self-esteem, and academic achievement (Tremblay et al., 2012b). The
high levels of sedentary behaviour have also been recognized in childcare centres. In fact,
Temple et al. (2009), and Vanderloo and colleagues (2014) found that preschoolers engaged in
an average of 39.49 and 40.64 min/hr of sedentary activity respectively. Tucker and colleagues
(2015) assessed the sedentary behaviours of preschoolers in three early learning programs (full-
day kindergarten, centre-, and home-based childcare facilities) and revealed that in all three
environments, preschoolers spent the majority of their time engaged in sedentary behaviour
(39.68mins/hr, 41.62mins/hr, and 40.72mins/hr, respectively). Just as physical activity habits
established during the early years of life have the potential to track over time, sedentary
behaviours formed during the preschool years may also carry forward into adulthood (Janz,
Burns, & Levy, 2005), which is why it is essential to adopt appropriate sedentary behaviours
from a young age.
The Childcare Environment

Due to changes in demographics, family structure, gender roles, and economic prosperity
over the past 35 years in Canada, more women are working outside of the home, which has
resulted in an increased need for childcare for preschool-aged children (Story, Kaphingst, &
French, 2006). Approximately 80% of Canadian preschoolers attend some form of childcare, for
on average, 29 hours per week (Cleveland et al., 2008). Since preschoolers spend a large
proportion of their day in the childcare setting, parents tend to rely on the childcare staff to
ensure their children accumulate the recommended amount of daily activity (Tucker et al., 2006).

Unfortunately, physical activity levels within centre-based childcare facilities are alarmingly low
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(Pate et al., 2004; Vanderloo et al., 2014) and sedentary time is extremely high (Vanderloo et al.,
2014). Brown et al. (2002), reported that approximately 89% of a preschoolers’ day is spent
being sedentary (e.g., sitting).

Centre-based childcare facilities are acknowledged as an important venue, which strongly
influence preschooler’s physical activity levels and sedentary time. Specifically, the policies and
practices, as well as the physical design and equipment within a childcare center in which
preschoolers attend are important factors influencing preschoolers’ physical activity levels and
sedentary time, and hence, their overall health (Trost, Ward, & Senso, 2010; Vanderloo et al.,
2014). Finn, Johannsen, and Specker (2002), and Pate and colleagues (2004), found that the
physical activity levels of preschoolers were strongly influenced by the specific preschool
attended. In fact, Pate et al. (2004) suggested that close to 50% of the variance in preschoolers’
physical activity could be accounted for by the individual childcare facility. Follow-up studies
revealed that the quality of the play equipment (Boldemann et al., 2006), as well as the education
of the childcare teachers were strongly associated with the physical activity levels of the
preschoolers (Dowda, Pate, Trost, Almeida, & Sirard, 2004). Various other characteristics such
as the time dedicated towards structured play, gross motor equipment available (e.g., balls, ropes,
pavement markings, etc.), sufficient play space, and resources provided to childcare providers all
contribute to the success of promoting physical activity within the childcare environment
(Cardon, van Cauwenberghe, Labarque, Haerens, & De Bourdeaudhuij, 2008; Dowda et al.,
2004; Hannon & Brown, 2008; Pate, Mclver, Dowda, Brown, & Addy, 2008). The high
attendance rates in childcare facilities, coupled with the low physical activity and high sedentary

time attests to the importance of implementing health promotion activities in this environment.
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Evidence for Intervention

In 2013, Gordon, Tucker, Burke, and Carron conducted a meta-analysis which identified
the effectiveness of physical activity interventions on preschoolers’ overall physical activity and
their MVPA. In total, 15 independent studies met the inclusion criteria, comprising a total of
2,618 preschoolers between the ages of 2.6 and 5.5 years, and were conducted in the United
States, Scotland, Australia, Belgium, and Israel. The interventions had a small-to-moderate effect
on their overall physical activity behaviours, and a moderate effect for MVPA levels (Gordon et
al., 2013). This meta-analysis also highlighted the vital role that the location of the intervention
had on increasing preschoolers’ physical activity. Specifically, interventions located in the early-
learning environment (e.g., childcare centres) had a moderate effect on preschooler’ MVPA,
whereas those interventions which were home-based had a small negative effect on preschooler’s
MVPA levels (Gordon et al., 2013). Gordon and colleagues (2013), also noted the heightened
success of interventions that included environmental changes (i.e., the introduction of play
equipment), compared to those which only focused on offering planned physical activity, and
those that included physical activity plus education.

Most recently, Goldfield and colleagues (in press), conducted a parallel group cluster
randomized control trial (RCT) in six childcare centres to assess the effectiveness of training
childcare providers to increase the physical activities levels of children in their care. The staff
received two 3-hour train-the-trainer workshops and a manual which contained information
pertaining to increasing structured and unstructured physical activity through active play during
childcare hours. Measured with Actical accelerometry, the overall physical activity levels of
preschoolers in the intervention groups demonstrated a greater increase in minutes per day of

activity during childcare hours only (148.8 to 168.2, p = .001) compared to the three childcare
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centres in the control group (162.9 to 159.8, p = .486). As well, the intervention group showed a
greater reduction in body fat percentage compared to the control group (Goldfield et al., in
press).

Due to preschoolers’ low levels of physical activity (Vanderloo et al., 2014; 2015), and
the many negative health outcomes associated with being inactive (Timmons et al., 2007),
physical activity interventions should be established for this population. Supported by the work
of Gordon et al. (2013), and Goldfield et al. (in press), interventions for preschool-aged children
have been effective, and these studies support childcare as an appropriate venue to facilitate
increased levels of physical activity participation.
Purpose of Study

Many preschool-aged children are enrolled in centre-based childcare, and spend upwards
of 7.5 hours in this setting each day. Preschoolers’ alarmingly low levels of physical activity
within centre-based childcare facilities (Vanderloo et al., 2014; 2015) are extremely concerning
given that physical activity has been shown to provide numerous physical as well as
psychological health benefits (Timmons et al., 2007). Despite the recognition of the important
influence of physical activity participation on HRQOL among older children (Bock et al., 2014)
and preschoolers in other parts of the world (Wang et al., 2008), no such work has been
undertaken among a Canadian preschool sample. As such, the primary purpose of this study was
to determine the impact of an 8-week childcare physical activity intervention (the Supporting
Physical Activity in the Childcare Environment [SPACE] study) on preschoolers’ HRQOL. It
was hypothesized that preschoolers assigned to the experimental condition (and therefore
receiving the intervention) would engage in higher levels of physical activity and consequently

display an increased HRQOL from pre- to post-intervention compared to preschoolers who were
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assigned to the control group (and therefore did not receive the intervention). This paper will
only report and comment on the analysis of the HRQOL data; a full report of the SPACE study

and main findings of physical activity data will be published elsewhere.
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Chapter 2: Methods

Study Design and Recruitment

A parallel clustered RCT was undertaken to evaluate the effectiveness of the SPACE
intervention at improving preschoolers’ HRQOL. Because it is not possible to offer a childcare-
based intervention to some children at a facility and not others, instead of randomizing individual
preschoolers, groups of preschoolers (i.e., childcare centres) were randomized to either the
experimental or control condition. Facilities were randomly selected from an online document,
which lists the City of London’s licensed childcare centres (n =69). Before randomization, six
centres were omitted from the list as they were French daycares, and did not meet our inclusion
criteria. Using Microsoft Excel, a vector of random numbers was generated and used to
randomly select childcare centres to participate in the study. Once a facility was selected, the
project coordinator contacted (via phone) the centre and invited participation after explaining the
nature of the study. If a centre agreed (60% agreement rate) to participate in the study, a third-
party allocation protocol was followed to randomly assign the clusters into the two conditions.
In total, 37 childcare centres were contacted by the project coordinator. Of the 37 centres
contacted, 10 declined participation, three did not respond, and two were not eligible (i.e.,
childcare centre location/layout not suitable for intervention), leaving 22 centres to be included
in the SPACE study. Research Randomizer (www.randomizer.org) was used to allocate the
centres into two equal groups of 11 using a blocked design. The website generated a number
(either 0 or 1) and based on the number produced, the centre was assigned to either the control
(i.e., 0) or the experimental (i.e., 1) group. Random allocation of participating centres was
conducted prior to individual recruitment of participants (i.e., preschoolers). A single-blinded

study design was utilized in which the research assistants collecting the data were unaware of the
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group assignments. The Health Sciences Research Ethics Board at The University of Western
Ontario approved all study procedures and related documents (Appendix A).

Sample size

A sample size calculation was undertaken, based on the primary research question of the
SPACE study, to examine the impact of the intervention on preschoolers’ physical activity
levels. A recent meta-analysis exploring the effectiveness of physical activity interventions in the
preschool population reported a small-to-moderate effect for change in preschoolers’ TPA level
after participating in an intervention (Gordon et al., 2013). More specifically, assuming a small-
to-moderate effect with the SPACE study, a power level of 0.8, and an alpha of .05, 83
participants per group were required without accounting for the study-design effect. Adjusting
for the clustering effect of an average cluster size of 16 children is 1+0.05(16-1) = 1.75.
Therefore, the sample size of each group was inflated to 83 x 1.75 = 145. Previous interventions
in this population have been shown to have loss to follow-up rates of 20% (Reilly et al., 2006),
therefore, a minimum of 174 preschoolers per group were recruited to participate. The final
targeted sample size was 348 preschoolers. With the average preschool-classroom size in
London being 16 children, 22 childcare centers were included (i.e., 11 experimental and 11
control). Individual children were recruited from participating childcare facilities in London,
Ontario after random allocation of childcare centres took place. While the above sample size
calculation was not completed for the HRQOL research question, in the interest of being

thorough and transparent, the SPACE sample size calculation is provided.
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Participant Consent

A letter of information (Appendix B) and consent form (Appendix C) were provided to
all potential participants prior to the commencement of the study. Interested parents/guardians
were required to sign the consent form on behalf of their preschooler. Parents/guardians received
a letter of thanks (Appendix D and E), along with a token of appreciation ($10 gift certificate to a
local grocery store) after each data collection period (i.e., baseline, post-intervention) to
acknowledge their preschooler’s participation.

Inclusion criteria

Randomly selected childcare centres were included if they: a) provided centre-based
childcare in London, Ontario; b) had at least one preschool classroom in which childcare
providers were willing to participate; and c¢) were an English speaking facility. The inclusion
criteria for participants were as follows: a) child between the ages of 2.5 and 4 years at baseline;
b) enrolled in a preschool classroom of a participating centre-based childcare facility; c) the
parents of the participant could read and write in English; and d) the child received parental
consent.
The SPACE Intervention

The 8-week evidence-based SPACE intervention aimed to improve the physical activity
levels of preschoolers attending centre-based childcare in London Ontario. Based on previous
literature, researchers have identified that preschoolers are more active outdoors (Hinkley,
Crawford, Salmon, Okley & Hesketh, 2008; Vanderloo et al., 2014) with higher levels of activity
occurring the first 10 minutes of outdoor play (Alhassan et al., 2012), and interventions that
targeted the addition of play equipment and staff training were the most effective (Ward,

Vaughn, McWilliams, & Hales, 2012). As such, the SPACE study was designed to include these
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key components. The intervention was registered and assigned an International Standard
Randomized Controlled Trial Number (ISRCTN70604107).

Experimental Condition: The centre-based childcare facilities randomly assigned to the
experimental condition adopted the SPACE intervention which comprised three main
components. These elements aimed to promote physical activity participation and included:
environmental modifications, staff training, and curriculum changes.

Environmental modifications included the addition of new portable play equipment (e.g.,
balls, hula-hoops, obstacle course, hop scotch mat, etc.). Increasing the portable equipment
compliment at childcare facilities has been shown to increase physical activity behaviours of
preschoolers in previous studies (Cardon et al., 2008; Vanderloo et al., 2014). All equipment
was available for the duration of the SPACE intervention, and the childcare centres kept the
equipment after the study concluded. Childcare staff were asked to rotate the equipment each
week to keep the children interested in using the pieces.

Curriculum modifications were administered to target both indoor and outdoor active
play. Currently in Ontario, children are provided two 60-minute outdoor play periods (weather
permitting) every day (Day Nurseries Act, 1990). However, research suggests that preschoolers
are the most active during the first 10 minutes of outdoor play (Alhassan et al., 2012; McKenzie
et al., 1997). As such, preschoolers in the experimental condition received four 30-minute
outdoor play periods, instead of the prescribed two 60-minute sessions. Indoor curriculum
modifications included bringing in a trained guest fitness instructor for one 30-minute session to
encourage the preschoolers to be active while indoors and show the staff different activities they

could adopt within the confines of their centre.
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Staff Training was led by members of the research team, as well as a physical activity
specialist. The information presented during the training session included: Canada’s Physical
Activity and Sedentary Behaviour Guidelines; the need for shorter bouts of activity (i.e.,
providing more opportunities for activity, but for shorter time periods); incorporating physical
activity into indoor curriculum; and overcoming obstacles preventing children from being active
in the preschooler setting (e.g., weather). Childcare directors and staff received one 4-hour
information session provided as an evening workshop.

Control Condition: The childcare facilities randomly assigned to the control condition
did not make any changes to their day-to-day activities for the duration of the study. At the
completion of the SPACE study (i.e., after the conclusion of the 12-month follow-up), the
childcare facilities allocated to the control condition will be provided with the opportunity to
receive the intervention training and resources if they chose.

Instruments and Tools

The Pediatric Quality of Life Inventory 4.0 (PedsQL 4.0) — Short Form. This 15-item tool
is a reliable and valid measure of HRQOL for the preschool population (aged 2-4 years), and
measures young children’s HRQOL in four domains: physical (5 items), social (4 items),
emotional (3 items), and school functioning (3 items; Varni et al., 2009). Questions specially
inquire about problems related to child health, activities, feelings, getting along with others, and
school functioning. The tool was specifically designed to measure the core health dimensions
outlined by the World Health Organization and can be used with healthy children as well as
those with acute and chronic conditions. For young children, parents are asked to complete the
inventory as proxies, and items are rated on a 5-point Likert scale to indicate how much the child

has problems with various areas of functioning. The items are combined to generate 3 subscale
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scores (i.e., Physical Health Summary Score, Psychosocial Health Summary Score [inclusive of
social, emotional, and school functioning], and Total Quality of Life Score (generated by
summing the Physical and Psychosocial Health Summary Scores). This tool has an extremely
minimal response burden as questions are written at a third- to sixth grade reading level, and the
entire questionnaire takes < 4 minutes to complete (Hullman, Ryan, Ramsey, Chaney, &
Mullins, 2011). Varni et al. (2001), administered the questionnaire to 1,677 participants, and
reported that the tool had strong internal consistency reliability for the Total HRQOL (a= 0.90),
Physical Health Summary Score (o0 = 0.88), as well as the Psychosocial Health Summary Score
(oo = 0.86). In the present study, parents/guardians of preschoolers’ in both the experimental and
control condition were asked to complete the paper and pencil parent-report PedsQL 4.0 Short
Form questionnaire (Appendix F) both pre- (i.e., baseline) and post-intervention (i.e., week 8).
Parents’ responses on the Pediatric Quality of Life Inventory 4.0 were tallied using a
scoring protocol (Appendix G) created by the tool’s developers (Varni & Limbers, 2009). The
data from the four dimensions were transformed from a 5-point Likert scale ranging from 0
(never) to 4 (almost always), to a scale from 0-100. The 15 items were reversed scored and
linearly transformed to a 0-100 scale as follows: 0=100, 1=75, 2=50, 3=25, 4=0. A Physical
Health Summary Score was calculated by summing the physical functioning items. Also, a
Psychosocial Health Summary Score was calculated by dividing the sum of the items (social,
emotional, and school functioning) by the number of questions answered in the three domains of
emotional, social, and school functioning scales. An overall HRQOL score was determined by
summing all of the items over the number of items answered in each dimension combined. To
compute the individual scale scores (e.g., Physical Health Summary Score), 50% or more of the

items in each scale needed to be completed in order to compute the respective scale score (i.e.,
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physical, psychosocial, total). If 50% or more items were completed in a specific scale, then the
mean of the completed items were used to compute the scale score. If a parent/guardian
completed less than 50% of the items within a scale, then a scale score was not produced. Higher
scores indicate a better HRQOL.

Parent/Guardian Demographic Questionnaire. This questionnaire (Appendix H) was
completed by parents/guardians of preschoolers at baseline to gather information regarding
potential correlates of preschoolers’ physical activity (e.g., hours spent in childcare, time spent
engaging in extracurricular activities, family income, parent education levels, as well as parental
physical activity behaviours) and demographic information (e.g., their child’s sex, age, ethnic
origin).

All data collection took place between March and September 2015. Once consent was
obtained, all participants were provided a unique identifier code which was used to match
individual baseline responses on the parent demographic questionnaire and the Pediatric Quality
of Life Inventory with post-intervention measurements. The tools were dropped off at the
childcare centres for completion at baseline, approximately one week prior to the intervention
initiation. Just prior to completion of the intervention, research assistants again dropped off
questionnaires for all participating preschoolers. Research assistants kept track of all participants
which had outstanding questionnaires and made frequent visits to the childcare centres in order
to pick up remaining questionnaires which were returned after the data collection period.

Data Analysis

All statistical analyses were performed using the Statistical Package for the Social

Sciences (SPSS) program (version 23). To explore differences among participants at baseline, an

independent-samples t-test was run to compare HRQOL subscale scores (i.e., physical,
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psychosocial, and total) for the control and experimental group. Although there were no
significant differences at baseline between groups, there may be subtle group differences that
could affect post-intervention HRQOL scores. As such, three univariate analyses of covariance
(ANCOVA) were completed (one for each subscale) in order to determine the impact of the 8-
week childcare-based physical activity intervention on preschoolers’ HRQOL. Specifically, this
method allows for a comparison at post-intervention between the control and intervention group,
while using the pre-intervention score as the covariate to eliminate systematic bias and reduce
within group variance (Stevens, 1996). Covarying out the baseline score (e.g., baseline
measurement) allows for the determination of the sole effect of the intervention. As part of the
ANCOVA:s, Levene’s test was also run for each subscale in order to explore if the two groups

had equal variances post-intervention.
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Chapter 3: Results

Participant Demographics

In total, 336 parents/guardians provided consent for their preschooler and were enrolled
in the SPACE study; however, only 201 preschoolers (Mg = 40.27 months; SD = 7.52; 103
males) from the 22 childcare centres had complete survey data at both time points (i.e., baseline
and week 8) and were retained for the HRQOL analyses. Of the participants included, 73.1% of
children spent 30 or more hours per week enrolled in childcare, and 67.2% of parents/guardians
perceived their preschooler as being “very active’ (while 30.8% reported their preschooler being
‘somewhat active’). See Table 1 and Table 2 for complete participant and family demographic
information.
Preschoolers’ HRQOL — Physical Health Summary Score

Means and standard deviations for participants Physical Health Summary Score at
baseline and post-intervention are shown in Table 3. There was a large degree of variance in
preschoolers’ Physical Health Summary Score at baseline in both groups (SDcontro1 = 10.94;
SDintervention = 14.68), but the difference between groups at baseline was not significant #(201) =
773, p = .441. Across both groups, preschoolers were relatively healthy in terms of physical
functioning, as the mean baseline Physical Health Summary Scores were above 90 out of a
possible 100. The variance across groups post-intervention, as calculated by Levene’s Test of
Equality of Error Variance was not significant, (1, 201) = 1.347, p = .247. After controlling for
the participants pre-intervention Physical Health Summary Score, there was not a significant
effect of group assignment on participants post-intervention Physical Health Summary Score,

F(1,201) =618, p = .433.
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Preschoolers’ HRQOL — Psychosocial Health Summary Score

Means and standard deviations for participants Psychosocial Health Summary Score at
baseline and post-intervention are shown in Table 3. While preschoolers in the control group had
a higher psychosocial score at baseline compared to preschoolers in the experimental group, this
difference was not significant #(201)= 1.36, p = .176. The variance across groups post-
intervention, as calculated by Levene’s Test of Equality of Error Variances was not significant,
F(1,201)=.675, p = .412. There was a significant effect of group assignment on preschoolers’
post-intervention Psychosocial Health Summary score after controlling for participant’s baseline
score F(1,201) =3.850, p = .05, with participants in the control condition reporting a notably
higher psychosocial health score, compared with their experimental counterparts.
Preschoolers’ HRQOL — Total HRQOL Score

On average, participants in the control group had higher baseline total HRQOL score
compared to the experimental group, but this difference was not significant (201) =1.29, p =
.197. Opverall, preschoolers’ Total HRQOL decreased in the intervention group, but increased in
the control group from baseline to post-intervention (see Table 3 for means and standard
deviations). The variance across groups post-intervention, as calculated by Levene’s Test of
Equality of Error Variances, was non-significant F(1, 201) = 1.690, p = .195. There was no
significant effect of group assignment on participant’s Total HRQOL Score post-intervention

after controlling for participants’ baseline scores, F(1,201)=2.712, p =.101.
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Table 1

Preschooler Participants’ Demographic Information (N = 201)

N %

Sex

Male 103 51.2

Female 98 48.8
Child’s racial or ethnic background

Caucasian 154 76.6

African Canadian 3 1.5

Native/Aboriginal 4 2.0

Arab 4 2.0

Latin-American 4 2.0

Asian 8 4.0

Other 20 10.0
Time spent in childcare per week (hours)

Less than 10 6 3.0

10-19 13 6.5

20-29 30 14.9

30 + 147 73.1
Activity level of child

Somewhat active 62 30.8

Very active 135 67.2
Enrolment in extracurricular activities

Yes 126 62.7

No 72 35.8

Note. Some values shown in the table may not add up to 100% or N =201 as some individuals
chose not to answer certain questions.
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Table 2

Parent/Guardian Family Demographic Information

N %
Family arrangement
Single-parent household 20 10.0
Double-parent household 169 84.1
Guardian-led 1 0.5
Other 3 1.5
Highest level of education completed
Elementary school 2 1.0
Secondary school 10 5.0
College 57 28.4
University 73 36.3
Graduate school 52 25.9
Household income
Less than $20,000 10 5.0
$20,000 - $39,999 12 6.0
$40,000 - $59,999 13 6.5
$60,000 - $79,999 12 6.0
$80,000 - $99,999 15 7.5
$100,000 - $119,999 20 10.0
$120,000 — 149,999 21 10.4
More than $150,000 57 28.4
Parent/Guardian physical activity levels per week
Less than 30 minutes 23 11.4
30 — 59 minutes 36 17.9
60 — 89 minutes 35 17.4
90 — 119 minutes 34 16.9
120 — 149 minutes 23 11.4
150 minutes or more 46 22.9

Note. Some values shown in the table may not add up to 100% or N =201 as some individuals
chose not to answer certain questions.
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Table 3

Means and Standard Deviations of HRQOL Subscale and Total Scores at Baseline and
Post-Intervention

Intervention Control
n=125 n=177
Baseline Post- Baseline Post-
Intervention Intervention
M (SD) M (SD)
Physical 90.32 89.84 91.82 91.62
Functioning (14.68) (11.25) (10.94) (11.43)
Psychosocial 78.61 77.68 81.04 81.66 *
Functioning (12.35) (11.73) (11.15) (10.70)
Total HRQOL 84.57 83.83 86.60 86.71
(11.53) (9.69) (9.36) (8.96)

Note: HRQOL = health-related quality of life; M = mean; SD = Standard Deviation. p < .05, no
significant difference existed between groups at baseline.
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Chapter 4: Discussion

The purpose of this study was to explore the impact of an 8-week childcare-based
physical activity intervention (the SPACE Study) on preschoolers’ HRQOL. Specifically, this
research sought to examine if preschoolers, exposed to the 8-week intervention, had improved
HRQOL (Physical Health, Psychosocial Health, and Total) compared to those preschoolers
assigned to the control group (and asked to continue with their regular daily activities). Given the
strong link between physical activity and other health related benefits (e.g., physiological,
psychological, cognitive, academic; Donnelly et al., 2009; Hill, Williams, Aucott, Thomspn, &
Mon-Williams, 2011; Reed et al, 2010; Shephard, 1996) it stood to reason that intervening to
support improved physical activity behaviours among young children would result in improved
HRQOL scores.

Despite the success of the SPACE intervention at increasing preschoolers’ MVPA levels
during childcare hours (full results to be published elsewhere), this study found no evidence that
the introduction of a physical activity intervention leads to significant improvements in HRQOL.
Although the SPACE intervention was not specifically designed to improve preschoolers’
HRQOL, as mentioned, physical activity offers many health benefits, and therefore, the results of
this study were rather surprising. The mean HRQOL of the preschoolers who received the
SPACE intervention actually decreased (slightly) from baseline to 8-weeks follow-up across all
three subscales of the Pediatric Quality of Life Inventory. Those preschoolers who were in the
control group and asked to maintain their current schedule and activities also had a decreased
score for their physical functioning, but increased their psychosocial functioning and total

HRQOL post-intervention. However, none of these results were statistically significant.
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The relationship between physical activity and HRQOL has been predominantly explored
in adult populations with chronic conditions and various health impairments (Bize, Johnson, &
Plotnikoff, 2007; Penedo & Dahn, 2005). As such, comparisons across studies are rather
difficult. Far less is known about HRQOL in preschoolers, only a few studies have used this tool
to explore HRQOL among this cohort. Specifically, Sundberg, Sand, and Forsander (2015),
compared only the total HRQOL score (measured via Peds QoL 4.0) of children under 5 years of
age with and without type 1 diabetes, and found that healthy children scored a 93 on the
questionnaire (SD = 4.4) compared to 79 (SD = 13) for those with diabetes. Out of a possible
score of 100, participants in the present study had mean baseline scores of 91.83 for physical
functioning, 81.04 for psychosocial functioning, and 86.60 as a total HRQOL score. This
suggests that the baseline scores for participants in the current study are in line with previous
research, and that parents perceive their preschoolers to have a high HRQOL. Moreover, Wang
and colleagues (2008), using a Japanese version of the Dartmouth Primary Care Cooperative
Project charts, with healthy children found that 94.3% of participants in their study had a
HRQOL score which was reported to be average, good, or very good; again, indicating that
healthy children report a high HRQOL.

In light of these high HRQOL scores, starting with an initial sample of (seemingly)
healthy preschoolers makes it challenging to make and measure improvements in HRQOL.
There is potential for dramatic ceiling effects when observing the change in HRQOL data,
limiting the ability of the questionnaire to demonstrate any improvement after an intervention. If
subjects are already scoring close to 100% at baseline, then the scale is unable to measure any
improvement from pre- to post-intervention. Klassen and colleagues (2003) reported that 85.8%

of healthy preschoolers (aged 3-4 years) in their study had a score of 100% for physical
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functioning at baseline measurement, leaving no room for improvement. In contrast, cardiac
rehabilitation programs have reported significant improvements in HRQOL following exercise,
as patients are starting from a much lower point on the HRQOL scale (i.e., physical functioning
= 70.7; mental functioning = 59.0; social functioning = 56.4; general health = 58.3), leaving
more room for improvement (Berkhuysen et al., 1999; Willenheimer et al., 1998). Initial scores
of HRQOL in the current study across all three subscales were extremely high, and therefore, it
is possible that the post-intervention scores were influenced by a ceiling effect.

For those preschoolers assigned to both the experimental and control condition of the
SPACE study, their Physical Heath Summary Score decreased post-intervention. Our results
contradict the majority of the literature, which suggests that increased activity levels are
associated with improvements in physical functioning (Gu et al., 2016; Penedo & Dahn, 2005).
Participation in regular physical activity helps one develop strong bones, strengthen muscles,
improves cardiovascular health, as well as protects one from numerous adverse health conditions
(Strong et al., 2005; Timmons et al., 2007). For these reasons, physical functioning typically
improves with increased physical activity participation. While this was not the case in the present
study, it is possible that this contradictory finding was an artefact of a ceiling effect. Given that
the baseline Physical Health Summary Scores in for the control and experimental conditions
were both above 90, little room is left for improvement. Alternatively, this notion could be a
consequence of the measurement tool, in that, the Peds QoL is a proxy report of physical health
QoL, and not an assessment of physiological markers or health status.

Given the large body of literature that highlights the effect of increased physical activity
on psychosocial functioning (i.e., social and mental functioning; Brown & Blanton, 2002;

Fleshner, 2000; Morgan, 1994) it was hypothesized that preschoolers in the intervention group
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would improve their Psychosocial Health Summary Score post-intervention. A number of other
studies ((Brown & Blanton, 2002; Crews, Lachbaum, & Landers, 2004) suggest improvements in
psychosocial functioning as a consequence of improved physical activity. For example, Rank and
colleagues (2014) investigated changes in HRQOL, body mass index, physical activity, and
sedentary behaviour of 707 overweight and obese individuals 7-20 years of age participating in a
4- to 6-week weight-loss program. Following the 24-month follow-up, the most notable
improvement in HRQOL was self-esteem, with physical activity levels positively associated with
the increase in HRQOL. As well, Burke et al. (2015) reported following a 4-week lifestyle
intervention (e.g., increasing physical activity, improving nutrition) for obese children (n = 40,
Mg =10.6 years), children’s emotional quality of life was significantly higher at 12-months
follow-up. In contrast, our findings, similar to the work by Sorenson et al. (1999), and Stanton
and Arroll (1996) concluded that despite the intervention’s success at increasing physical activity
levels, there was no significant improvement in psychosocial functioning following the 8-week
intervention. Stanton and Arroll (1996) randomized 219 healthy adults aged 41-50 years in four
different intervention groups, and measured the effect of a 1-year exercise and diet intervention
program on participant’s mental health, quality of life, and self-esteem. Most notably, they
concluded that although the exercise and diet intervention was successful at increasing
participant’s physical activity levels, there was no improvement in their emotional functioning,
which is commonly reported as mood state or self-esteem. Similarly, a 6-month intervention
conducted by Sorenson et al. (1999) with 177 sedentary, mildly hypertensive volunteers,
reported that there was no difference in mood state between the participants who were
randomized to an exercise group, compared to the control group. Individuals in the exercise

group received three 40-minute exercise sessions a week for 6-months, and although they
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reported increased levels of physical activity, there was no significant difference in their
psychosocial functioning compared to the control group.

Depending on the population studied, mixed results have been reported for the influence
of physical activity on overall/total HRQOL. HRQOL is a subjective construct and presumably
affected by a multitude of factors. In the current study, there was no significant increase in the
control groups total HRQOL, while the experimental groups total HRQOL decreased slightly.
The results of this study may therefore, be perfectly accurate — the increase in MVPA due to the
SPACE intervention had no effect on parent/guardian report of their preschoolers’ HRQOL, but
HRQOL scores were instead influenced by another factor. Alternatively, it is quite possible that
parents/guardians simply don’t have a good gauge on their child’s HRQOL during childcare
hours. There are many existing studies in adult populations which also report no improvements
in overall HRQOL as a consequence of physical activity participation (Hellenius, Dahlof, Aberg,
Krakau, & de Faire, 1995; King, Taylor, & Haskell, 1993; Pierce, Madden, Siegel, &
Blumenthal, 1993; Sorensen, Anderssen, Hjerman, Holme, & Ursin, 1999; Stanton & Arroll,
1996). A double blind RCT conducted by Ashley, Lloyd, Lamb, and Bartlett (2001), included
260 sedentary participants (Mg = 50.5 years) who were randomized to receive either exercise
advice, or exercise advice plus the opportunity to attend a walking group with a structured
program and instructor. Physical activity levels as well as HRQOL were measured at baseline, as
well as at 6- and 12-months follow-up. Despite the improved physical activity levels of the
participants assigned to the walking group, there was no evidence that the experimental groups’
increased activity levels led to any significant improvements in HRQOL (Ashley et al., 2001). In
contrast, Gu and colleagues (2016) examined the association between physical activity, physical

fitness, and HRQOL in 201 healthy school-aged children in the United States and found a
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significant positive association among physical activity and HRQOL. Specifically, when path
analyses were conducted to evaluate the mediational relationships among physical activity,
physical fitness, and HRQOL, steps/minutes emerged as a significant predictor of both physical
fitness (f = .23, p <.01) and increased HRQOL (p = .19, p <.01). It is clear that additional
research is necessary to explore the relationship between physical activity and overall HRQOL,
specifically for the preschool population.

Establishing healthy lifestyle behaviours, such as healthy physical activity participation at
a young age is extremely important, as behaviours learned during the early years of life tend to
be carried forward into adulthood (Campbell & Hesketh, 2007; Guo et al., 1994). In 2008, Wang
and colleagues collected survey data from 9,674 Japanese children 3 years of age; measuring
lifestyle habits such as sleep duration, physical activity, and dietary patterns. The initial survey
data was collected as part of the Toyama Birth Cohort Study, in which questionnaires were sent
out to parents of targeted children through local public health centres. A follow-up study was
then conducted with the same children during their first year of junior high (age = 12) and
revealed that not only were the children’s previous lifestyle patterns predictive of their current
behaviours, but there was also a positive association between their established behaviours and
quality of life (Wang et al., 2008). Quality of life was measured via a Japanese version of the
Dartmouth Primary Care Cooperative Project charts, which included a self-administered survey
of nine single-item subscales covering separate dimensions of HRQOL (Wang et al., 2008).
Since a link between physical activity and HRQOL has been found in older populations, it is
possible that this connection could also be made in children under 5 years of age. This research
represents the first attempt to explore the relationship between a physical activity engagement

and quality of life among young healthy children in Canada. This work is important given
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researchers have shown that even children as young as 2 years of age can attain positive health
effects from engaging in daily physical activity (Marcus et al., 2000).
Limitations and Future Directions

Although this is the first Canadian study to explore the effect of a childcare-based
physical activity intervention on HRQOL, several factors limit the findings and generalizability
of this study. Firstly, it is possible that the same parent/guardian of each preschooler may not
have filled out the questionnaire at both time points, and this could impact the HRQOL data
collected for participants. For example, a child’s father may have filled out the survey at pre-
intervention, but the mother could have completed the questionnaire 8-weeks later. Inconsistent
results have been found in the preschool population as to the correlation of parental reports in
regards to children’s HRQOL, specifically for non-observable measures (i.e., social and
emotional functioning; Eisser & Mores, 2001). The ability of parents/guardians to assess their
child’s social, emotional, and school functioning was also extremely difficult in our study, as
parents/guardians are not always accurate proxies for their children and may not spend a lot of
time observing their preschooler during childcare hours. Over 70% of preschoolers in our study
spent 30 plus hours in childcare a week, limiting parent’s time with their child to observe their
overall functioning. Due to the young age of the participants in our current study,
parent/guardian proxies were used to elicit information for the participants. These measurements
represent an adult’s perspective of the child’s experiences and are influenced by their
relationship to the child (Langaraf & Abetz, 1998). Accuracy of parent proxies poses as a
potential issue; because of preschoolers’ cognitive immaturity, limited social experience, and
continued dependency, they may interpret events differently than adults, and have different

priorities than their proxy. Parent proxies have been found to be highly accurate when reporting
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their child’s observable functioning (i.e., physical HRQOL) but less precise when reporting non-
observable functioning (i.e., emotional and social HRQOL); specifically, for healthy children
(Eisser & Mores, 2001). HRQOL, is therefore, extremely difficult to measure in this population,
as a critical component of the definition of HRQOL is the notion that an individual’s perception
of their HRQOL is unique. As well, parents/guardians were asked to rate their child’s problems
with “playing with other children”, “other kids not wanting to play with him or her”, “getting
teased by other children”, and “doing the same school activities as peers.” As parents/guardians
are not frequently in the childcare environment interacting with their child, it becomes very
difficult for them to comment on their preschooler’s functioning in relation to others in this
setting. Upon further review of our study, and the Pediatric Quality of Life Inventory 4.0,
childcare providers may have been a more logical choice to fill out the survey for each preschool
participant, as they spend that majority of the time engaging with the preschoolers during
childcare hours. This minor change may have influenced the HRQOL scores.

As well, several constructs (i.e., walking, feeling angry or afraid, doing the same school
activities as peers) within the questionnaire were assessed by the use of a single question and
may not have been an accurate representation of the construct being studied. Also, most of the
data collection was completed in the spring and summer, and therefore, a number of preschoolers
were missing at follow-up (~40%). A large proportion of preschoolers’ were removed from
childcare during the summer months, which impacted the sample of preschoolers’ which we had
completed questionnaire data for at both time points. Moreover, the sample used in this study
was relatively homogenous as seen in Tables 1 and 2 (i.e., Caucasian, highly educated parents,
higher income, double-parent household). It is therefore difficult to generalize these results to

other preschooler populations.
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Finally, it is difficult to determine which specific aspects of the SPACE intervention (i.e.,
curriculum changes, staff training, and addition of portable play equipment), if any, had an effect
on preschoolers’ HRQOL. The researchers did not observe the childcare centres for the complete
8-weeks of the intervention to monitor how the intervention was being implemented as directed,
and therefore, differences in interpretation, and therefore, implementation, may be noteworthy.
One aspect of the intervention required the preschoolers to receive four outdoor play times a day,
each for 30-minutes, instead of two 60-minutes session, which is current practice. Staff in the
experimental group may not have adapted well to the new schedule put forth by the research
team due to the increased interruptions throughout the day, and decided to falter back to their
pre-existing schedule occasionally during the 8-week intervention.

Conclusion

Despite the limitations, this is the first Canadian study to assess the impact of an
objectively measured physical activity intervention on preschoolers’ HRQOL. Notwithstanding
the success of the intervention at improving the physical activity levels of preschoolers in the
experimental group, no positive impact was made on preschoolers’ HRQOL. Although the
results of this study were not what was hypothesized, more research is clearly needed to explore
the relationship between physical activity participation and HRQOL in healthy preschool
populations. Establishing healthy physical activity behaviours from a young age is critical, as
lifestyle behaviours (and their associated benefits) tend to track forward into adulthood
(Cleveland et al., 2008). The childcare environment represents an ideal (and convenient)
environment to intervene and impact preschoolers’ behaviours, as a large majority of Canadian
children spend their days in centre-based childcare facilities. HRQOL is an important construct

to measure in individuals of all ages, because it incorporates an individuals’ unique perception of
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their physical as well as mental health. Given the infancy, and inconsistency noted in HRQOL
among young children, future research should be conducted in order to clarify the link between

HRQOL and physical activity in the preschool population.
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Appendix B: Letter of Information

Western

UNIVERSITY - CANADA

Supporting Physical Activity in the Childcare Environment: The SPACE Study

Letter of Information for Parents/Guardians

Investigators:

Dr. Trish Tucker, PhD, Faculty of Health Sciences, University of Western Ontario

Dr. Shauna Burke, PhD, Faculty of Health Sciences, University of Western Ontario
Dr. Anca Gaston, PhD, Faculty of Health Sciences, University of Western Ontario

Dr. Jennifer Irwin, PhD, Faculty of Health Sciences, University of Western Ontario
Dr. Andrew Johnson, PhD, Faculty of Health Sciences, University of Western Ontario
Dr. Brian Timmons, PhD, Child Health & Exercise Medicine Program, McMaster
University

Invitation to participate:

Physical activity levels among preschoolers attending childcare have been reported as low.
As such, this study aims to implement and evaluate an evidence-based physical activity
intervention for preschoolers attending centre-based childcare. Your child is being invited to
participate because he or she falls between the ages of 2.5 and 5 years and is enrolled in a
childcare centre who has agreed to participate.

Purpose of this letter:
The purpose of this letter is to provide you with the information needed to make an informed
decision regarding your child’s participation in the present study.

Background:

Researchers have found that children starting at 2 years of age can benefit from
participating in daily physical activity; however, current research supports that
preschoolers (aged 2.5-5 years) engage in high levels of sedentary behaviours and low
levels of physical activity while in childcare. Given the current childhood obesity
epidemic (approximately 43 million children under the age of 5 worldwide), the need for
effective approaches to improve physical activity engagement and participation among
this vulnerable population is evident. Consequently, researchers at the University of
Western Ontario and McMaster University are undertaking a study aimed at creating a
health promotion-based physical activity intervention for preschoolers attending centre-
based childcare. The findings from this work will have many implications for the
preschool population with regards to physical activity behaviours and health.
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What will happen in this study:

Your child’s centre will be randomly assigned to either the intervention group or the
control group. Should your child’s centre be assigned to the control group, he or she will
continue their typical daily curriculum and outdoor playtime for the duration of the
intervention and follow-up periods. If your child’s centre is assigned to the intervention
group, environmental modifications (the addition of play equipment), staff training (about
the benefits of physical activity), and curriculum changes (restructuring of outdoor
playtime) will be made to his/her classrooms — all of which have been shown to
encourage physical activity participation. Regardless of the group to which your child is
assigned, if you agree to participate, he or she will wear an accelerometer (a small,
motion sensor device) during childcare hours for 5 consecutive days at four different
time points (pre-intervention, post-intervention, and at 6- and 12-month follow-up). A
pager-like device in size (please see picture below), the accelerometer would be worn
on an adjustable elastic belt around the child’s waist (over top of clothing) to collect
information about the amount and intensity of his/her movements. While wearing the
accelerometer, your child would still be able to participate in all normal activities. Upon
arrival at childcare, your child will be fitted with the accelerometer by staff, and will be
removed at end-of-day prior to leaving for home. Prior to accelerometry data collection,
two researchers will come to your child’s childcare centre to take his/her height, weight,
and waist circumference measurements (which are necessary to input into the Actical
accelerometer to calculate energy output). Children will be individually measured by the
researchers, along with a research assistant, and these measurements will be
completed in a corner of the centre, to ensure your child’s privacy. Children will also be
asked to provide verbal assent to this process. In addition to this letter of information
and consent form, you will find a brief demographic questionnaire, child temperament
questionnaire, and quality of life questionnaire included. Please complete these forms
and return to the research team in the included envelope by [insert date
here — will be given one week to return materials].

Inclusion and exclusion criteria:
In order for your child to participate in this study, he or she must: a) be between the
ages of 2.5 and 4 years at the commencement of the intervention; b) be enrolled in the
preschool classroom(s) of the participating childcare centre; c) be able to understand
English; and d) have parents/guardians that can read and speak English. Your child will
not be able to participate if he or she: a) is not between the ages of 2.5 and 4 years at
the commencement of the intervention; b) is not enrolled in the preschool classroom(s)
of the participating childcare centre; ¢) does not understand English; and d) does not
have parents/guardians who read and write English.

Alternatives and your right to withdraw from the study:

Your participation (and your child’s) in this study is voluntary. You may refuse to
participate, refuse to answer any questions, or withdraw from the study at any time. You
will also have the right to withdraw your (and your child’s) data prior to the point of data
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entry, at which time, the data will be removed. Your child also has the right to refuse
participation on the day of data collection.

Possible benefits and risks to you for participating in the study:

Participating in this study may result in an increase in your child’s physical activity
levels. Physical activity is positively associated with healthy body weight promotion, a
decreased risk for Type |l diabetes, and improved academic and psychosocial scores.
With physical activity participation, there is always a risk of injury (e.g., falling, tripping,
etc.); however, these risks are no higher than any other typical day at childcare. You do
not waive any of the legal rights you would otherwise have as a participant in a research
study. There are no personal benefits to your child participating in this study. Tokens of
appreciation will be distributed to the parents/guardians of the participants at the end of
each data collection time point to acknowledge their contributions to the study.

Confidentiality:

We will keep your child’s identity and physical activity level, as well as written records,
confidential and secure. No names will appear on any publications generated during the
course of this study. If we find information we are required by law to disclose, we cannot
guarantee confidentiality.

All data obtained will be stored in secured computer files (password encrypted) and
stored in locked filing cabinets at Western University. Only the research team will have
access to these data. The data will be retained for five years after the results of the
study have been published. After this period, all data will be destroyed (i.e., the
computer data will be erased and all written/paper data will be shredded).

Costs and compensation:

There is no cost to you for participating in the study. To acknowledge your contribution
to the study, you will receive a $10 gift card to a local grocery store at the end of data
collection.

Publication of the results:

When the results of the study are published, you/your child’s name will not be used. If
you would like to receive a copy of the overall results of the study, please tick the
appropriate box on your child’s consent form.

This letter is for you to keep.
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Appendix C: Consent Form

Western

UNIVERSITY - CANADA

Supporting Physical Activity in the Childcare Environment:
The SPACE Study

| have read the Letter of Information, have had the nature of the study explained to me,
and | agree to participate. All questions have been answered to my satisfaction.

Date Participant's Name Parent/Guardian Name Parent/Guardian Signature
(please print) (please print)
Date Name of Researcher Obtaining Signature

Informed Consent

(please print)

Do you wish to obtain a copy of the study results?

0 Yes
0 No

If YES, how would you prefer to receive the results? (please provide necessary contact information)

0 Email:

0 Mail (post):

Would you like to be contacted to participate in future studies conducted by this research team?

0 Yes (please provide contact information above)
0 No
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Appendix D: Letter of Thanks: Pre-intervention

Western

UNIVFRSITY-CANADA

Supporting Physical Activity in the Childcare Environment:
The SPACE Study

Dear Parent/Guardian:

On behalf of our research team, | would like to thank you for consenting to your child’s
participation in this study. The information collected will assist with the promotion of
healthy active behaviours among preschoolers in centre-based childcare. Please accept
this token of appreciation as a small gesture of thanks.

Sincerely,

Dr. Trish Tucker

Assistant Professor

School of Occupational Therapy
University of Western Ontario
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Appendix E: Letter of Thanks: Post-intervention

Western

UNIVERSITY - CANADA

Supporting Physical Activity in the Childcare Environment:
The SPACE Study

Dear Parent/Guardian:

On behalf of our research team, | would like to thank you for your child’s participation in
the post-intervention portion of the SPACE study. The information collected will assist
with the promotion of healthy active behaviours among preschoolers in centre-based
childcare. Please accept this token of appreciation as a small gesture of thanks.

Sincerely,

Dr. Trish Tucker

Assistant Professor

School of Occupational Therapy
University of Western Ontario
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Appendix F: Pediatric Quality of Life Inventory 4.0

PedsQL :

Pediatric Quality of Life

Inventory
Version 4.0 Short Form (SF15)

PARENT REPORT for TODDLERS (ages 2-4)

DIRECTIONS

On the following page is a list of things that might be a problem for your child.
Please tell us how much of a problem each one has been for your child during
the past ONE month by circling:

0 if it is never a problem

1 if it is almost never a problem

2 if it is sometimes a problem

3 if it is often a problem

4 if it is almost always a problem

There are no right or wrong answers.
If you do not understand a question, please ask for help.

In the past ONE month, how much of a problem has your child had with...
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PHYSICAL FUNCTIONING (problems with...) Never | Almo i‘:n": Ofte A's"t‘O
NSt n Alwa
eve e
r
1. Walking 0 1 2 3 4
2. Running 0 1 2 3 4
3. Participating in active play or exercise 0 1 2 3 4
4. Lifting something heavy 0 1 2 3 4
5. Helping to pick up his or her toys 0 1 2 3 4
EMOTIONAL FUNCTIONING (problems with...) | Never | Almo f&";es Ofte A's"tw
st |~ n
Neve Alway
5 S
1. Feeling afraid or scared 0 1 2 3 4
2. Feeling sad or blue 0 1 2 3 4
3. Feeling angry 0 1 2 3 4
4. Worrying 0 1 2 3 4
SocCIAL FUNCTIONING (problems with...) Never | Almo | Some | Ofte | Almo
st -times n st
Neve Alway
F S
1. Playing with other children 1 2 4
2. Other kids not wanting to play with him or her 1 2 4
3. Getting teased by other children 0 1 2 3 4
ScHooL FUNCTIONING (problems with...) Never | Almo ?i?::: Ofte A';tm
st |~ n
Neve Alway
5 S
1. Doing the same school activities as peers 0 1 2 3 4
2. III\/Iissing school/daycare because of not feeling 0 1 2 3 4
we
3. Missing school/daycare to go to the doctor. 0 1 2 3 4
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Appendix G: Scoring Protocol for the Pediatric Quality of Life Inventory 4.0

Pediatric Quality of Life Inventory™ (PedsQL™) Mopi s

Research Trust

PedsQL ™ 4.0 SF15
Short Form Generic Core Scales

PARENT Report for Toddlers (ages 2-4)
CHILD and PARENT Reports for Young Children (ages 5-7),
Children (ages 8-12), Teens (ages 13-18)

Version 15: Updated June 2014 Page 14 of 133
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Pediatric Quality of Life Inventory™ (PedsQL™) MO l s
Research Trust

The Parent Report for Toddlers (ages 2-4) and the Child & Parent Reports for Young Children
(ages 5-7). Children (ages 8-12) and Teens (ages 13-18) of the PedsQL™ 4.0 SF15 Generic
Core Scales are composed of 15 items comprising 4 dimensions.

DESCRIPTION OF THE SF15 QUESTIONNAIRE:

- - Number of Cluster of Reversed Direction of Dimensions
Dimensions Items Items Scoring
Physical 5 1-5 1-5
Functioning
Emotional 4 14 14
Functioning Higher scores indicate
Social 3 1-2 1-3 better HRQOL.
Functioning
School 3 1-2 1-3
Functioning

SCORING OF DIMENSIONS:

5-point Likert scale from 0 (Never) to 4 (Almost always)
Item Scaling 3-point scales: 0 (Not at all), 2 (Sometimes) and 4 (A lot) for the Young Child

self-report
Weighting of
Items

No

Extension of

the ) Scores are transformed on a scale from 0 to 100.
Scoring Scale

Step 1: Transform Score

Items are reversed scored and linearly transformed to a 0-100 scale as follows:
0=100, 1=75, 2=50, 3=25, 4=0.

Step 2: Calculate Scores

Score by Dimensions:

« [f more than 50% of the items in the scale are missing, the scale scores
Scoring should not be computed,

Procedure = Mean score = Sum of the items over the number of items answered.

Psychosocial Health Summary Score = Sum of the items over the number of
items answered in the Emotional, Social, and School Functioning Scales.

Physical Health Summary Score = Physical Functioning Scale Score

Total Score: Sum of all the items over the number of tems answered on all the
Scales.

Version 15 Updated June 2014 Page 1S5or 1338
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Pediatric Quality of Life Inventory™ (PedsQL™) MO p' o
ResearchTrust

- If more than 50% of the tems in the scale are missing, the Scale Scores should
Interpretation
and Analysis not be computed.

- If 50% or more items are completed: Impute the mean of the completed items in
a scale.

Version 15 Updated June 2014 Page 160of 133
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Appendix H: Parent/Guardian Demographic Questionnaire

Supporting Physical Activity in the Childcare Environment: The SPACE Study

Parent/Guardian Demographic Questionnaire

A. ABOUT YOUR PRESCHOOLER
What is the sex of your preschooler?
O Male
O Female

What is your preschooler’s date of birth? (please be exact)

What is your preschooler’s racial background/ethnicity?

O Caucasian O Asian

O African Canadian O Other (please specify):
O Native/Aboriginal

O Arab O Prefer not to answer

O Latin-American

Approximately how many hours per week does your preschooler spend in childcare?
O Less than 10 hours
O 10-19 hours
O 20-29 hours
O 30 hours or more

In your opinion, how active is your preschooler?
O Not at all active
O Somewhat active
O Very active
O Do not know

Is your preschooler enrolled in extra-curricular sports/activities?
O Yes
O No
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If YES, what Kinds of sports/activities is your preschooler enrolled in? (please check all

that apply)
O Soccer O Volleyball
O Hockey O Dance
O Skating O Swimming
O Baseball/Softball O Karate
O Tennis/Badminton O Other (please specify):
O Basketball
O Gymnastics

If YES, how many hours per week does your preschooler spend in these extra-curricular
sports/activities?

O Between 2-5 hours

O Less than 2 hours

O More than 5 hours

B. ABOUT YOUR HOUSEHOLD

What is your family situation?
O Single-parent O Other:
O Double-parent O Prefer not to answer
O Guardian-led

How many people live in your household (including yourself)?
02 03 04 as Oo6 O 7 or more

What is the approximate yearly income of your household?
Less than $20,000

$20,000 - $39,999

$40,000 - $59,999

$60,000 - $79,999

$80,000 - $99,999

$100,000-$119,999

$120,000-$149,999

More than $150,000

Prefer not to answer

OOo0O00oOooono
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C. ABOUT YOU

Please circle/check your highest level of education completed.

Elementary school (Grade school)
Secondary school (High school)
College

University

Graduate School

Prefer not to answer

OOO0O00ao

On average, how many minutes per week do you spend engaged in moderate-
vigorous physical activity (e.g., brisk walking, jogging, bike riding, cross-country
skiing, etc.)?

Less than 30 minutes
30-59 minutes

60-89 minutes
90-119 minutes
120-149 minutes

150 minutes or more

OoO0o0oOooo

With regard to physical activity, do you feel that you are a strong role model for
your preschooler?

O Yes, very much

O Somewhat, I could probably be a better role model
O Not at all

O Do not know

Thank you for completing this questionnaire.
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