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ABSTRACT

It is well established that thelec !l i ne i n chil drenos phys
participation contributes to increases in the prevalenceaedigtric obesity, risks for
developing cardiovascular disease and decreases in physical fitness. PA interventions that
are regimented and conductedstructured environments, such as laboratories, hospitals
and schocbased curricula, have shown to improve hgaR#f behavioursand health
relatedfitness (i.e., healtenhancing PA)The increased costs and labour intensiveness of
these programs havaised questions about theitractiveness recreational/community
summer camps and/or aftechool settings.The importance of communHyased
programming where play (i.e., free plggP], active play|AP], guided active plajGAP])
may provide increask opportunities for children to be active amakilitate social
i nteractions should not be overlooked when
Previous studies have shown that in a simulated AP environment using cooperative games,
children elicit a wile range of energy expenditures and percentage of time spent in
moderateo-vigorous PA (%MVPA). The overarching purpose of this dissertation was to
use cooperative games in community summer camp programs for sagjedlchildrero
determine ifselect helth PA behaviouroutcomes(enegy expenditure, intensityand
healthrelatedfitness(blood pressure, aerobic fitness, body compositimpyovements are
associated with longerm GAP programs.

The major findings are that: 1) energy expenditure (EE) and %MVPA associated
with childrenés GAP us i-waek comonupitg suamer ca®p g a me s
aremaintainedand sufficient to improve blood pressure and estimated maximal oxygen

consumptionYO2max Ch. 3.2); 2) following a shorter {&k) GAP programschootaged



children showed statistically higher forearm vascular perfusamtrolledby endothelial
independent processimat preceded changes in estimateciviéx (Ch. 3.3); and 3) during
devdopment PA tracking over 1 year intervalsene moderately high when assessed by
GAP and using cooperative games (Ch. 3.1).

In conclusion, cooperative games within a loaggm community summer camp
GAP program are effective in sustaining heatihancing®A and improving schoedged
childrends health and f i iyeareperod for GAP ysiagr t i ci p a
cooperative games is stable in childrebhbyeas. A community camp that includes GAP
programming with cooperative games seems to be aote# strategy to engage children
in healthenhancing PA during time away from school (i.e., afterschool, weekends,

summer).
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CHAPTER 1: INTRODUCTION
FOREWARD TO THE THESIS
This thesis is organized as three separate manuscripts as described below, preceded
by anintroductoryset of chapters including; a general introduction, a review of literature,
a list of objectives and hypotheses for each study, @estcriptionsof common
methodologies across each of the studies. The manuscripts are followed by an executive
summaryJimitationsand solutions, knowledge translation and comments regarding future
research in the field. The thesis concludes with a detailed list of references and appendices
relevant to the program.
The thesis consists of the following three manuscripts
1. Trackng Chi |l drends Physical Activity Partic
2. Childrenbés Physiological -boded GuidedActoens t o a
Play Community Program

3. ShortTer m Vascul ar Responses to Childrends

1.1 GENERAL IN TRODUCTION

It is well established that regular physical activity (PA) at moddrategorousPA
(MVPA) intensities is associated with more favourable markers of cardiovascular and
metabolic health along with reducing the risk factors and prevalence of childhood obesity
(69, 75). Previous studies have shown that higher levels of MVPA are associated with a
lower likelihood of developing elevated cardiometabolic risk factors including;
significantly reduced waist circumference (WC), fasting triglycerides, diastolic blood
pressure (DBP) and higher values of higmsity lipoprotein (HDL) cholester@V5). It

was also shown thatigorous intensity activitieVPA) can confer cardiprotective



benefits throughmproving aerobic powerblood pressurand lowering percent body fat

(69). To achieve these healthlated fithess benefit€anadiarchildren between the ages

of 5 and 17 years are recommended to accumulate at least 60 minutes oftentdera
vigorous intensity PA (MVPA) daily, VPA, and activities that strengthen muscle and bone
at least 3 days per we¢k81) However, according to results from the Canadian Health
Measures Survey, only 9 percent of Canadian children and youth meet the daily
recommendatiof at least 60 minutes of MVPAIO). These findings are alarming as it
demonstrates that the health and fitness status of Canadian children are deteriorating and
contributing to an increase in the prevalence addmtric obesity, an increased risk for
developing chronic disease, and a decrease in physical fithess (cardiorespiratory, muscular
strength, and flexibility27, 52, 110, 170)The importance of these childhood behaviours

and outcomes should not be overlooked since risk factors and protective behaviours may
track into adtescence, youth and adulthodd, 79, 93)

To expand the time a@nopportunities for children to be physically active, the
development of playpased PA programs in community settings, summer camps and during
afterschool time has been suggested to be an important component to supporting positive
growth and developmentalitcomes, such as physical health, psychosocial health, physical
abilities and academic performan¢86). Several playpased approaches used for
childrends PA progr ams a rphy-anstactured activities t hes e
with no instruction and few targeted goals or outcomes: b) active -ptsff-paced,
unstructired fun activities with minimal instruction while encouraging increased energy
expenditure (EE) and percentage of time spent in moderate to vigorous physical activity

(%MVPA) for the majority of time with specified outcomes; and c) professiotheadyplay



programs with complex structured targets/goals and outc(@8e%$8, 87, 186)Findings

from these studies demonstrate thatchiidees | evel s of PA for free p
led instruction programs are lower than for active play programs. Moreover findings from
these playpased programs show little or no improvements in maximal aerobic power for
children due to the lower totRIA levels and a lack of MVPA intensi(§4, 92,174). It has

been suggested that active play, with its higher levels of physical activity, more MVPA and
less sedentary time may be the preferred-plased approach for preschool and school
aged childrer§2, 53, 60, 87, 99)Several reports demonstrétat communitybased active

play interventions (@2 weeks) are associated with improved psychosocial and motor skill
responses of children and adolescef@g, 103, 186) Adaptations of healthelated
cardiovascular and muscle fitness for scregd children participating in ammer camp

active play or guided/facilitated active play (GAP) program is less certain and requires
further investigatiorf28). Whether children participating in freely chosen-pal€ed active

play and/or GAP can achieve and sustain the total amount of PA and intensity over weeks
and months in community summer camp programs is not available in the literature. Finally,
theattractivenessf a selfpaced GAP program throughout childhood and adolescence (5

12 yeas) is unknown.

1.2 LITERATURE REVIEW
1.2.1. Relationship BetweeiPhysical Activity and HealthRelated Risk Factors During
Child Development

The rel ati ons hiBRAcharactemstcs (he., otal arhodnt of PAGsd

%MVPA) and biomarkers of adiposity and cardiovascular disease show weak associations



(78). Specifically, of the biomarkers assessed in a rleNel modelling analysis, including
fasting glucose, fasting insulin, homeostats model of assessnmenilin resistance, total
cholesterol, triglycerides, high density lipoprotein (HDL), low density lipoprotein (LDL),
HDL/total cholesterol ratio, apolipoprotein-B apolipoprotein B, and total adiponectin
only the relationship between apolipoproteirlAand %MVPA was significant $0.63)

and only after the chil dr e(83) $t wsgmrtcdthad B MI
for Finnish children (46 years) the amount and intensity of physical activity (PA)
correlated weafo-fair with CVD risk factors, such as the concentration of total serum
cholesterol, HDL cholesterol, HDL/total cholesterol ratio, triglycerides, systolic blood
pressure (SBP) and BML59). Furthermore, the relationships between PA and specific
CVD risk factors were not consistieand varied by age, gender and the type of Péx.

the 24 BMI correlations determined over three age rang&sygars), for boys and girls

and the four PA conditions (playing indoors, playing outdoors;dotivity PA and high
activity PA) only two wee significant; girls at 4 years with lelgvel PA (r=0.24) and girls

at 5 years with playing indoors (r=0.29). Of the remaining 22 correlations, none were
deemed significant, and Pearson Product (r) relationships ranged from 0.01 tdn0.19.
regard to blod pressure, there were no significant relationships across gender, age and PA
for diastolic BP >0.05); whereas for PA and systolic BP only the boys and only at 5 years
were there significant correlations identified (r fred32 to 0.25).Sporadic results were

also observed for total and HDL cholesterol, HDL/total cholesterol ratio and triglyceride
concentrationg159). It has been suggested that the large variations noted with cross
sectional studies among cardiovascular health, physical fitness and physical activity for

children might contribute to the weak relationship33). Specifically,the large variation



and poor stability (i.e. tracking) of PA levels during childhood and adolescence has been
suggested to contribute to our lack of understandingffand CVD risk factors during
developmen(16, 167, 179) Although it is well documented that the proportion of children
participating in the recommended amount of PA is decreasing throughout the paediatric
years (519 years)42), i n recent years, our understandir
different settings has been challendéd, 43, 67, 184)Despite the quantification of PA
with accelerometry, specific challenges with defining wear times (i.e., number of hours
assessed; number of days assessed), averaging data, and the nacupbysital activity
have all been identified as confounding varialfg3 127)

Another major factor that ngacontribute to this uncertainty is the environment in
which PA has been assesd@8). Generally, identification (and quantification) of PA
across different venues and/or formats (from organized and/or unorganizedil@mp
structured programs; school programs, and free play opportundgtasirdoors and/or
outdoors) are inconsiste(it9, 78) Much of the inconsistency in PA levadseknown to
be affected by PAettings meaurement and assessment proto¢ay. Although motion
sensors (accelerometers), alone or in combination with other physiological sensors, have
been suggested t o fle3, 183) severdlgfactord impactatimed ar d 6
guantification of PA, including) use of accelerometers from different manufact(bd$
i) varying data capture times (epochs ranging from 1 second to 1 m(@&itei)i) choice
of accelerometers outputs (i.e., single axis, vector, total volume of324%)and, iv) the
nature of PA adtity (paced vs selpaced)(123). Large variations (810%) in PA levels
for childrends activities of daily living

metabolic equivalencies (MET)(5, 46) As well, the wuse diffrent of



instruments/methodologies (i.e., sedport surveys, observational techniques and/or
motion sensors) to quantify PA pose a challenge to determine PA stability over the
childhood yearq157). In light of these many challenges, it is not surprising that the
relationships between PA and CVD risk factors during childhood and adolescents are weak
and/or inconsistent.

Since the relationships between PA and CV health duringeché n 6 s devel op me
i's important, it has been suggested that g L
environment that provides a staBletting(i.e. shows strong tracking statistics) might be a
good strategy to positively promote/influence healttustaluring adolescence and youth
(160, 187) Whether GAP forrats using cooperative games are stable for the total amount
of PA and PA intensity levels during childhood is unclear. Therefore, the importance of
identifying a playbased PA format #tis stable or shows strong tracking characteristics
for schoolaged aildren cannot be overstated.

Over the past several years a renewed focus on the value and importance of children
having fun, playing ageppropriate games (i.e., active play) has been suggested as a means
to improve PA participation during childhood aadiolescencé63). To better understand
the developmental relationships between PA and CV health it is important to assess PA
participation in an environment that promotes positive PA behaviours while reducing the
negative influencesin this way, the large variations noted A in other settings (i.e.,
indoor vs outdoor playing; organized vs unorganized formats; low vs high intensity) should
be minimized. Whether providing a standard PA format (guided active play) over
childrends devel opment a lvingpheweak dand wdorlsistentc ont r i |

relationships reported for PA and CVD risk factors during childhood is



unknown. Ther ef or e, determining relationships bet
play format, and CV health over time (tracking) would not onlyaexd our understanding
of the developmental changes for each variable, but also provide a better understanding of

the nature of the relationship between PA and CV health for children.

122. Chil drends Physi cal ReasponsesitatGuided Active @ayr di ov a
Childrends physiological and cardiovascul

exercise and/or training programs in a laboratory setting using treadmill and/or cycle

ergometer exercise have reported improvements fosp¥&k aerobic fithess, blood

pressure and metabolic variables (lipids, glucose) when working -80%0 of the

children6és HRmax for at |l east 20 miButes in

105, 113, 117)By definition, play is often unstructured and can odadioors and/or

outdoors with limited reports available on physiological adaptations to-beisgd

community summer day camp prografn$, 86) Although previous research showing that

children (9 11 years) can elicit significant increases in MVPA during an active play session

(28), it is i mportant to understand that unlik

characterized by short bouts of intensive exercise rtaarprolonged continuous exercise

with rapid changes from rest to VRA, 97) It has been hypothesized that there is greater

value in PA programs thatgtude short term, high intensity, intermittent aerobic training

(HIIT) in regards to improving the health and fitness of childggh 97) Partial support

for this hypothesis exists showing that HIIT can improve aerobic performance and

anaerobic capacity in children when <chil dr e

program in combination with running and circuit traini(gy). It is questionable if the



improvements seen in aerobic power and other measures of health and fitness for children
would occur when they participate in spiiced GAP offered in community programming.
Furthermore, it was suggested that the volume of PA and safesyderations required for

childrendéds HIIT progra@®% are |l acking in the

1.2.3 Physical Activity and Vascular Function During Development

The rates of childhood obesity, gngpertension (i.e., high blood pressure) and pre
diabetes are growing due to the decline in physical activity participation. Moreover, the
higher blood presse associated with poor vascular (blood flow) function are also reflected
in a sedentary lifestyle and/or overweight/obesity for children and young g8dls
Although many genetic and lifestyle factors underline these trends, the wi#ldecline
in PA patrticipation rates for children and young adults have been implicated in the decline
in vascular healtlf17). Vascular function in school aged children over a range of health
and fitness status has not been widely studied. Most of these gtfl@ked93)report the
changes in vascular function with obesity and/or severe CVD; however, the relationship of
physical activity participation to the endothelial control of microvascular function in
children with low and high fitness status is uncertain.

Endothelal dysfunction is a globalized systemic disease process consisting of
attenuated endothelivarependent vasodilation, augmented vasoconstriction, and micro
vessel structural remodeling that occurs simultaneously in multiple vascular(®eds
Pathologyinduced vascular dysfunction (including impaired endothelii@pendent
vasodilation) is evidnt in the cutaneous circulatig®5, 76)and may mirror generalized

systemic vascular dysfunction in magnitude and underlying mechariisn&0, 171)



Remodeling of vasculature and an attendant loss of endottietiabd vasodilators,
including nitric oxide (NO), may be thearliest pathological finding associated with CVD
(41, 101, 151)Impaired endothelial function and arterial wall stiffness has recently been
identified in obese children and adolescgd®5, 193, 198)A study comparing dietary
intervention alone to diet plus exercise demonstrated that overweight and oitérss ch
aged 912 years exhibit vascular dysfunction that is partially reversible at 6 weeks with
dietary modification and particularly with a combination of diet and exe(t&E). At 12
months, however, vascular function further improved only in those childréertaking
exercise training in addition to dietary modification, highlighting the importancesafie®
relative to diet in terms of vascular function. A recent exercise training study for obese
children and adolescents showed improvements in trainthgced endothelial function
but did not change plasma lipids, blood pressure, blood insulin or glucose levels, suggesting
the exercise training program had a direct beneficial effect on vasculature, likely secondary
to repetitive increases in shear stré@® 107) As a result, interventions such as exercise
training, which improve endotheliglependent N&nediated vasodilator function, may
therefore be cardioprotectiy@93). Further treatment of endothelial dysfunction using
structured exercise programs may also represent a novel primary prevention strategy in
children or adolescents who are vated risk for development of cardiovascular disease
in later life(141)

The study of childrends vascular functi ol
cutaneous circulation has emerged as an accessible and potentially representative vascular
bed to examine #gnmechanisms of microcirculatory function and dysfunc{brni35, 77,

81, 162, 174) Furthermore, mimally invasive skirspecific methodologies make the



cutaneous circulation a useful translational model for investigating mechanisms of vascular
disease and providing preclinical data about the state of microcirculatory function4n high
risk populationsWith these advancements in assessing vascular function, it was of interest
to determine if children can achieve intensity levels duringssted guided active play

communitybased programming, using cooperative games to improve vascular function.

1.24. Community Settings, Guided Active Play and Cooperative Games

For children and adolescents, PA patrticipation is influenced by many factors
including, motor skill competencies, physiological capabilities, socioeconomic status and
behavioural attribute$160, 172, 187) These O0i nfl uencer sd may
negative effecton chi |l drends PA parti ciynadanizech i n
formats. Unorganized activities refer to activities that aredigdicted, selpaced and not
regulated,which may occur in community playground®rganized activities refer to
activities that involve structure and supervisiozpach, teacher, parenthe children may
be free to participate but within a prescribed format (sport camps, dance, gymnastics)
(70). Studies that compare organized and unorganized PA conclude that the benefits of
participation in unorganized sport and physical activity increase with age, and are more
important than involvement in organized spd82) It appears that although organized
and unorganized sport activities remove some of the barriers to PA participatiog dur
childhood development, unfortunately they may also contribute new challenges for children
participating in PA.Some of the barriers involved with unorganized PA include issues with
safety due to lack of supervision, whereas the issues with orgaiza Bften due to the

high cost involved with running the prograrf®). Finally, organized and unorganized
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activities are associated with large variations for the amaiansity and type of physical
activity (70).

Schootaged children registered in community recreation centre and afterschool
programs spend more time in recreationaff8arts/crafts, videos), social (84%stening
to music, TV), and selimprovement (54%musical instruments, skilled chores) activities
and less time in physically active endeavours (39986rt skills, biking, skateboarding,
5, 46, 175, 177)In adition to spending less time in physical activity components, the
efficacy of communitybased PArogramshas also been questioned, since it was observed
that <chil dr en ®MgPARKen attendirmysumyner tlay cadis, 111, 13Q)
It has been suggested that children should be encouraged to participate in spontaneous PA,
rather than being directed towards programs with free time and/or unpredictable sporting
activities (65). In fact, children (9.1 years) spontaneously engage in more MVPA when
playing actively during the afterschool period, with the PA characterized by intermittent
activity with rapid changes from rest to VR28, 78) As well, during the early years of
life, it was reported that children engage in active play that is significantly above resting
metabolic rat€167). Whether children can achieve heatithancing PA (i.e., total PA and
PA intensity) during selpaced guided active play in communiigsed summer camp
programming is uncertain. Thiss r el evant since the total amo.l
PA is strongly associated with a number of positive health outcomes, comparedto-light
moderate PAS36, 37, 133, 134)

Cooperative Game®fResearch findings show that in a simulated play environment,
children elicit ranges of energyxgenditures and percentages of modevajerous

intensity (%MVPA) when playing cooperative gamé2l). Interestingly, children
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undergoinga 6-week intervention program using treadmill exercise and simulated games
in a laboratory setting showeahprovements for Vepeak (51.4+8.5 vs 54.3+9.6 rkhy-
min?), peak running speed (11.3+1.6 vs 11.9+1.6hin reduced oxygen cost of
submaximal exercise, improved waist circumference (73.2+10.2 to 70.948.7 cm), and
muscle mass (17.1+3.4 to 18.1+2.2 KgjJ), Moreover, it was reported that five months of
active play using a combination of free play and sport activities significantly increased
habitual PA levels and reduced body fdt.8%) in overweight and obese childr&?).
Although these previous studies encouraged the use of active playing of games to increase
energy expenditure and improve cardiometabolic risk parameters and fitness, especially for
overweight/obese children, the combination of running, circuit trainingchidtspecific
games in these programs limits the generalizability of the results tatsd community
programming just focused on games.

Reports showing that childrends intermit
starts of 312 second interval@6) and performed in short bouts of 6 minutes or (&ss
111) has led to the suggestion that cooperative (social) games may be an effective PA
strategy to promote PA participatior(77, 146) The benefits of active play using
cooperative games have improved psychosocial status and motor(Zk@8, 31, 57)
Whether cooperativgameswhen used in a GAP intervention will result ufficient EE
and %MVPA to i mpr orelaed Gtiesslisdunkmowd. SWVhem etadyingh
cooperative games using portable indirect calorimatryyas reportedthat children
exhibited energy expenditure (EE) values of 3.8 to 3.9 rkaal, which were
approximately 4.3 times higher than watching televigi68). Moreover, children and

adolescats playing cooperative games (tag, relays) in an active play format exhibit PA
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levels ranging from 3.9 to 4.4 keain! (122) To investigatethe attractivenessof
cooperative games in programming sckeaay ed chi |l drendés PA, it
met abol i ¢ de man dpacedocoopetalive (sdciagpmesd perfosmed ih a
simulated play environment can be clustered into-toWwigh EE groupq21). Using
cooperative games in avéeek active play intervention focusing on asthmatic children (10
12 yeas) demonstrated thatederatantensity levels (152 bpm and/or ~76%HRmMax) was
sustained for 22 minutes over a 1 hour ses@i®6) Using cooperative gam@sa guided
active play intervention resulted in increased PA enjoyment scores from & #136+9
% for girls (9.8yeas) (122). In addition, cooperative games when performed in an acute
session (30minutes) can elicit posexercise hypotension and lowélood pressure
reactivity related to the greater PA intengityi6). It was suggested that thissponse may
account for a lower blood pressure with repeated exposure to the use of cooperative games.
These studies demonstrate that the use of cooperative (social) games withibaspthy
active play program is not only feasible, but that sclag@dchildren show the potential
for healthenhancing PA levels overday summer camps.htisbeen proposed that use of
individual cooperative games may provide the dose of physical activity and corresponding
energy expenditure to yield healtblated fithessenefits for longeterm intervention
studieq77), which as yet has not been investigated in community summer camp programs.
This distinction is essential when considering that greater amounts of time spent in intense
PA are associated with several positive health and fitness be66fits34, 135, 180)

Over the past several years a need focus on the value and importance of children
having fun, playing ageppropriate games (i.e., active play) has been suggested as a means

to improve PA participation during childhood and adolesc¢é8g To better understand
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the developmental relationships between & CV health it is important to assess PA
participation in an environment that promotes positive PA behaviours while reducing the
negative influencesin this way, the large variations noted for PA in other settings (i.e.,
indoor vs outdoor playing; org&ed vs unorganized formats; low vs high intensity) should
be minimized. Therefore it is of interest to determine if a standard PA format (guided
active play with cooperative games) over the sclageld years will contribute to: a)
improving the stabity (tracking) of PA; b) result in statistical increases in EE and %MVPA
over an 8week program in a summer day camp; and c) improve health relsté&ith€ss

over a shorter (eeks) and longer (8eeks) summer day camp.

1.3 SUPPORTIVE DATA FOR THIS THES IS

Published report¢20, 21, 121123) and pilot studies (Appendi¥) from our
laboratory have provided evidence that cooperative games wiratheted in a simulated
play environment, an active play and/or guided active play session are associated with a
characteristic range of energy expenditures and %MVPA. The range-td-loigh EE and
%MVPA for cooperative games remain regardless of therardwhich they are played,
and are repeatable when the games were performed on differe(2tla3/82) Importantly
individual cooperative games show EE and %MVPA levels ranging from 13.57 kcal-5 min
1to 25.00 kcal-5 mirt (p<0.05) and %MVPA from 10% to 39%<0.05) across all games.
Therefore, the reswdtof our studies confirm that PA outputs for cooperative game may be
clustered in a manner that may be useful in programming GAP for sahedIchildren in

community/summer day camp settings that might provide healtlancing PA.
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Following a GAP programs hi | drendés quality of | ife
on psychosocial status (i.e., social functioning, emotional functioning, school function and
perceived physical abilities) and attraction/enjoyment to PA, our results showed that
children enjoyed thmselves during active play and improved their base leféiiality
of Life following weeks of summer day camp programm(g@). Specifically, the results
showed that PA participation in the active play program showed a group average of 39+11
% time spent in moderatd@gorous PA (%0MVPA) with boys averaging 45% MVPA and
girls averaging 30% MVPApP<0.05). PA attractiveness scores for boys did not change
following the program; whereas girls improved from 624lto 76+9% (p<0.05)(123)

This is importantsgirls generally exhibit a larger decline in PArticipation between the

ages of 9 to 19 years, with an average decline of approximately 4% pé§p&indings

that the rate of decline is not consistent across ages with early maturing girls exhibiting a
greater decline at 13 years of age compared to girls with average maturation. Moreover,
girls approaching maturity ammore reluctantto participate in physical activity and/or
sports in comparison to girls who are further away from maty4®). It has been
suggested that the biological (physical) and /or psychosocial characteristics of girls
reaching physical maturity impacts their decreasing rate of PA particigdfio»0) Our
findings provide supporting evidence that girls closer to maturity feel that they are different
from the norm, and as a result face peer pressure when taking part in PA prdg@ms
Guided active play programming design may overcome these obstacles.

Other published work from our laboratory reported that changes in quality of life
indicators after an active play program varyestn normal weight (NW) and overweight

(OW) children(20). The results showed that OW children had a statistically reduced waist

15

usi



circumference (1 mm) and sum of skinfold (12 mmpyQ.05), in contrast to NW group
(p>0.05). The changes in body compasit(body mass, WC and sum of skinfolds) were
related (r from-0.36 to-0.51) with psychosocial function for OW childrep<(Q.05).
Interestingly NW and OW groups experienced similar reductions in blood pressure, albeit
OW children had a more pronounced @ compared to NW childrgp<0.05).

Regarding changes in fundamental motor skills for childreny®ars) we reported
statistically improved locomotor and object control skills followingé&eks of GAP, but
not for an active play program led by a single professional instr(i28) These findings
are relevant during development since improvirggancompetence has been hypothesized
to promote PA participation, which should lead to improvements in hedéted fithess
(172).

In conclusion our previous results provide a rationale for usingerative games
with guided active play programming associated with community centre summer day
camps for the studies presented in this dissertation. Therefore, guided active play sessions
and/or programs (5 and 8 weeks in duration), in contrast to thef uabitual daily PA
and/or training programsnay beeffective in tracking the stability of PA and improving

healthrelated fitness for scho@lged children attending summer day camp.
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CHAPTER 2: OVERALL STUDY DESIGN and METHODOLOGY
Thefollowing chapter outlines the overall objectives of the dissertation projects and
also provides a description of the study designs and respective methodologies of three
different research studies. A more detailed description of the methodologies andesutco
of the three studies are provided in their respective manuscript chapters (see chapter 3

3.2, and 33).

21 OVERALL RESEARCH METHODOLOGY
2.1.1. Overall Objectives

The objectives of the research program are to determsehdotagedc hi | dr en é s
(5-12 years)guided active play (GAP) physical activity (PA) program delivered in a
community recreational centre setting will: i) tradel during the developmental period
by calculating rank order correlation coefficients and assessing relative rank (
comparing percentile scores) over om@d tweyear intervals ii) result irmaintained
energy expenditures and time spent in moderate and vigorous PA o8eveek GAP
program which improve cardiovascular and musculoskeletal characteristics; ignd i
improve the control and responsivenesstioé microvascular systemmonductedover a

shortterm fiveweek GAP program.

2.1.2. Statement of Ethics
All three studiesind pilot studieswer e conducted i n accordance
Counci |l Policy for the Ethical Conduct of Re

Human Participant Research Ethics committee granted approval for all aspects of the

17



research projects. The participants along with their parents/guardians were provided with
an orientation session to explain the different aspects of the research studies and written
consent was obtained. Children were also provided with their own verbait asse
participate. Certificates of approval along with a copy of all the informed consent forms are

provided inAppendixA.

2.1.3. Participants and Recruitment

Children were recruited from a community recreation centre in the Greater Toronto
Area, in particulaNeighborhoods 24 and 25 (also referred to as Ward 8: York West), which
are associated with underserved health serviee®r to starting the study, andtea
receiving parents/guardians completed informed consent foamphysical activity
readiness questionnaire (PARQ+) was conducted. Participants without contraindications
to readiness for PA and those that provided verbal assent to participate cotmgetge
appropriate Pediatric Quality of Life survey (PedsQL) andommunitybased field
assessments fohealth and fitness. All procedures were approved by the Human
Participants Research Committee at York University. A list of the consent forms and

suppkementary documents are presentedppendixA.

2.1.4. Guided Active Play Program

GAP is designed to improve a child's setinfidence and se#fficacy within an
environment that also considers the necessary amount and intensity of physical activity
neeckd for positive benefits on health and fitn€28, 123) GAP is characterized by self

pacedactivities with minimal formal instruction time but rather using-mstructional role
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models (guides) at a ratio of 5:1 for childienrguide (20, 121, 122, 144, 166, 186)
Experienced undergraduate senior kinesiology majors, with 15 hours in a combination of
workshops (encouragement strategiesbu |l | yi ng) and si mul ated chi
(rules of the games, practicing skills), served as volunteers to act as positive role models
and provided visual encouragement to children to expand their experiences and increase
participation. Studentolunteers that completed all the training sessions before the start of
camp and were able to handle simulated scenarios during workshops were offered volunteer
positions (PA leader or outrider) during the start of the program. PA leaders were in charge
of program delivery by explaining the instructions to games that were sc¢dateday,
managing the amount of time each game is played and making sure enough water breaks
are taken. The volunteers that were PA outriders were in charge of playing gdinties

with the children and they also promotBé participationby acting as a positive role
model. The outriders in collaboration with the community centre staff attended to children
that may require extra attention, such as accompanying during watedaasbreak,
injuries/not feeling well, fights, etc. Instructions and feedback were provided during the
sessions, and no child was forced into playing gaf2és Examples of PA programing

during theGAP program are shown iAppendixG.

The GAP program consisted of PA for 1 hour each ddye onehour session
consisted of five to six randomly assigned gelted age appropriate cooperative games
selectedrom the Readyto-Use Physical EducatmActivities and previous report20, 21,

24, 98, 121123). Within the 60minute session, a warap period (3 min) and a water
break (2 min halfwaythrough the session) were includedhich on average results in 55

minutes of programming. The program was designed in a way to follow the FITT
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(frequency, intensity, time and type) principle and the use of age appropriate cooperative
games were used guide the intensity of the session. Each daFminute sessios)
included a warrup period consisting of one game between 1 to 3 MET and the remainder
of the session was 5 to 6 games that were greater than 4 MET. In addition, the sedentary
time was targeed at less than 20% of the session. As the weeks continued the main bulk of
games that were played were above 5 MET. Although the games were specifically planned
for each day, children had the opportunity to suggest different games to play, therefore
keepng with theprinciplesof guided active playseeAppendix G for more details on
games programming and examples of daily observations)

The cooperative games=r100) used for progamming were grouped into (light,
moderate and viyous gameg$21)) and motor skills, such as locomotor skill activities.(
running, hopping, jumping, leaping, sliding, and galloping), and object control sklls (
striking, rolling, throwing, dribbling and catchingl22) A sample of games used to
support activities during the guided active play sessions included: Giants Wizards Elves,
Shipwreck, Octopus, Clothes Pin Tag, Four Corners, Archers Tag, Dr. Dodgeball, Crash,
Monkey in the Middle, Handball, Cre€roc, Line Tag,Toilet Tag, What Time is it Mr.

Wolf, Bacon Tag, 4«orner soccer/basketball, basketball/soccer Scrimmage, Zombie Tag,
Fishes and Whales, Blob Tag, Soccer Baseball, Pizza Oven, The Floor is Lava, Flip the
Fish (122). See Table 1 for a more detailed explanation of some of the cardiometabolic
responses of the gamésee Appendix F for instructions on how to plagome of the
metioned gam@s All activity sessions were conducted in a temperature controlled

(20£1°C) gymnasium.
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Table 1: Energy costs of selected cooperative games (n=21) for children and
adolescents. Treadmill data is also presented focomparative reasons. Physical
activity was quantified using vector magnitude (VM). Portable oxygen consumption
system (Cosmed 2) as used to measur@xygen consumption YO2) and determine
energy expenditure (EE) and metabolic equivalents (MET).

Games VM Measured VO, EE MET
cnts10s! | mL'kgmint | min | max | kcalmin-!

AN A EEE AR
comcersesebal | 3 | 192 ool wame| 4, | %,
cowcerpass | 100 | 1990 o uers 49, | 3%
Shesandwhais (60 | IS0 e moz| 8| A0
oograpersissol M1 | 195 [aw0|wer] A, | A4
Cromolcerodiy 512 | 26 1ooo snea| 2 | A2
sempmnrass | S| BB o0 sem| A% | A%
Crsacecarse | 20, | A% uowlam| A%, | L7
optes | S| A9 om me| 49| A
(Fnogrzgomers 104 foos | 870 3se0| O UN
edganen | o | 2% o mw| A
gl | 52 |20 L o] A%, | 4,
Conyedtass | o8 | 25w w0 5%, |2
AR A AR
aesTm | 0| A5 aedsen] S A%
820%' ) £ 753 fhao 10223857 2T | 2O
omeTes | 120 | 9% o wi| 52 |5
s | 2 2% Lowwe| 5%, |50
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e | 10 |8 [soufwme] 7% | 50
TREADMILL
o | M| BT o e | 28 | 8

2.2 MEASUREMENTS
2.2.1. Physical Activity

During all GAP interventions physical activity was quantified usiogelerometry
Children wore an accelerometédtigraph GT3X+; weighing 27g) around their waist, on
top of their clothing held in place with an elastic band. This is similar to wearing a
pedometer, and is not restricting in any way. The ActiGraph GT3Xs pragrammed
(ActiLife v2.1 software) to capture acceleration data from eathethree axes (vertical,
horizontal, and perpendicular) in 10 second intervals (epd263)It has been reported
that when comparing uniaxial and triaxial accelerometers, uniaxial is a better predictor of
locomotor activities such as walking and running, and triaxial is better for lifestyle activities
i nvol vi ng ed)sportd, mare mauseholg ehofes4, 194) Other studies have
shownthat vector magnitude counts (triaxial) are a better predtbtmugh a smaller
standard error of estimat®r energy expenditurdEE) compared to vertical counts
(uniaxial) (54, 158) Subsequently, it was concluded that when comparing a triaxial
accelerometer to pedometry and heart rate, the triaxial accelerometer provided the best
assessment of chil doxygen@onsurRpfoni®i), ¢ha cogfficiend i ct i ng

of determination(R?) was 0.650 for pedometry, 0.638 for heart rate, and 0.825 for the
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triaxial accelerometef54). This is particularly imprtant when tryingo estimate energy
expenditure in a fieldwork setting. The Actigraph GT3x+ was used in this particular study
when assessing c¢hil didiecadl sactive playeprogrant wheré n  a s
movements occur in all three directions. Wikpect to the placement of the accelerometer
it should ideally be pl a¢eiTheHiposwaist{loowera body 6
trunk area) is the most common site to wear an accelerometer throughout literature. Hip
ACC ha been known to be a bettadicatorof habitualPA (152).
Following each GAP intervention, accelerometer outputs were converted to an
arbitrary unit (counts) and expressed in coy®sl0 seonds(cntsl10s?) for each of the
following output variables: vertical axis; horizontal axis; prependicular axis; total PA
counts and vector magnitude counts (ActiLife v2.1 software). The accelerometer outputs
were used to estimakeE (kcal/session; kcal/min) and metabadiquivalents (MET) using
laboratory derived equatioii®0, 123) (seeAppendixE). To assess the intensity of physical
activity, the estimated MET valuesgas classified into sedentary, light, moderate and/or
vigorous, using either laboratory derived cutoff crit€d@, 123)and/or estimate of MET

values(122)

2.2.2. CommunityBased Field Assessments feliealth and Fitness

Communitybased field assessments foralth and fitness included measures of
height (cm), body mass (kg), waist circumference (cm), resting heart rate (bpm), resting
blood pressure (mmHg), grip strength (kg), and vertical jump (cm). In addition, a
walk/jog/run light to maximal effort20 metre shuttle run was used to estimate maximal

oxygen consumption (V£nax in nmLkgtmin?t) (100). These measurements were chosen
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to allow for easy comparison to other published &$¢85, 91, 106, 109, 162, 1785l
assessments were completed by the principle investigator and/or experienced
undergraduate students trained with the equipment and proce@Oesi23) All
administrators that completed training needed an-iated intrarater reliabilty score of
under 3% to participate and were assigned to specific aseisstadons based on their
strengths.

The following is a brief description of the set up of the health and fithess assessments (see
AppendixD for a more detailed explanation)

Height: With a measuring tape secured against the wall starting from the floor,
participant shbod straight with their heels and shoulder againstthe whlle r espondent 6
headwas ensured to ben the Frankfort plane (eyes forward, chin straight). Measurement
(cm)wastaken after a normal breath.

Body Mass: A digital scale(Omron Hr286) was usedDigital scalewas turned orand
oncethe scalewvasstable(zero) the participant stggedon the scke with hands by their

sides and looking straight ahedthe participants were instructedhaveminimal clothing

(no heavy sweaters, nshoes) and nothing in their pockefhe body mass (kgwas
recordedand presented on the scale once the measuremasdtable. The Body Mass

Index was calculated using the standard formula:

BMI = body mass (kg) / height (rh)

Waist Circumference: The participanstoodrelaxed with their feet shoulder width apart,

and arms crossed on their cheshy clothing that would interfere with measuring their
waistwas removedIf they are not comfortabléhe measument was takemver a thin

layer ofclothing. Thetape measur@as placedround the waist directly on their skifhe
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assessorsgl theirhands to find the uppermost border of the hip bones on both sides of the
body.Thetop of the hip bonewere markedvi t h “&he tape méasureas adjustedo

that the lower ege of the measuring tape is in line with the uppermost edge of the hip
bones.The tape measurgvas checked for correct placemdne., horizontally, and not
twisted or caught on clothingThe tape measumas placedight, but not indenhg the

skin. Thewaist measurememtas takerafter a normal breatlo the closest 0.5 cm.

Resting Heart Rate: The participantwas asked tait in a quiet area free of distractions
andacclimatizefor 15 minutes. Heart rate (bmplasrecorded using a digital heart rate
monitor.

Blood Pressure: The participant was asked to sit in a quiet area free of distractions and
acclimatize for 15 minute&lood pressure (mmHgyas recorded using automatidlood
pressure monitor.

Grip Strength: An electronic handdynamometer was useTakei5401) The
dynamometewas turned on and stabilizéal zero (if required), and the dynamometer grip
was adjustedo that the base rests on heel of palm, with the handle on middle of four
fingers.Thearms were kepstraight andd the side of the body.he participant was asked

to squeeze thdynamometer as hard as possible, ensuring that the participant breathes out
as they squeezd@he value was recorded atitk testwas repeatetivice for each hand,
alternating hands.

Vertical Jump: The participantwas instructedo stand flat footed witltheir side against

the scale (measuring tape) on the wHiley were asked teach as high up on the wall as
possible and that heightas recorde@m)(Standing Reach Heighfjhe participant s

asked todke a half step away from the wald pmp as high as possible and touch the
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scale at the maximum height of the jump. fiece of masking tape wrapped around the
participantdinger with the sticky side owas used and thaarticipantwas askedo stick
this to the scale at the peak of their jumif)e participantwas instructed tpause at the
base of thie squat. Bounce and pjempswereprohibited.The jump &st was repeatedo
times (add a third trialas usedf the first two scores are greater than 10% difference).
The following formula was used to calculate mean power in \(@4is

Power(W) = 54.2 x vertical jump height (cm) + 34.4 x body mass {Kg$20.4

20 Metre Shuttle Run Test: Aerobic powerwasmeasured using the multistageger20
metre shuttle run test (MSRT). This multistage fitness test progriesdiésculty until one

has to exert maximal effort during the final stages of the testMBRT has proven to be

a valid and reliable method for the assessment of aeeodicrance among youth. It is also
a practical test as large groups of students cas$essed at once. Txilitate assessment,
instructordivided children into groups.

To administer the MSRT, thimstructor measudethe gymnasium/space with line20
metres apanvhich wasshown to all children (see diagramAppendixD). Childrenwere
required to run baclkand forth between the two designated lines (known as a shuttle)
following the cadence emitted from a pexorded compact disc. Beginning at a speed of
8.5kilometres per hour (ki?), the frequency of emitted signals increchaea rate 00.5
kmh evay minute. Proceduresereexplained to all children prior tihe testingand they
wereadvised to start off slow and not run past the linesriter to conserve energy. The
testwasterminated when participants voluntardiop or when a participantas no longer
capable of successfully completing tawccessive shuttles. Thaserea maximum of 20
stages involved with this test, eashage lasting approximately one minute. Thast

successfullycompletedull stage by eacparticipantwasrecorded.
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Using the following regression equation developed by Léger €tf)) maximal
oxygen consumptiomfL ‘kg-*'mint) waspredicted frontheresults obtained on the MSRT:
VO2max = 31.025 + 3.238(spe€idB.248(age) + 0.1536(age * speed)
A where speed corresponds to 8 + (@as5 * | as:

used for the calculation.

2.3  MANUSCRIPT I: Trackin gC h i | d Phgsitd Activity Participation During

Guided Active Play

Purpose:To investigate thetability of PA over aneyearinterval using tracking statistics

with aGAP formatduring development (82 yeas).

Hypothesis: The trackingstatistics for PA during hi | dr en 6 ¢ willshoweal o p me n
strong relationshipProfiles for physical fithess an@V risk factors will show a strong

relationship td?Awhen PA is assessed within a gediced guided active play environment.

Study Design:

Of the children (n=105) registered in a summer commtlrgised camp program, seventy

two (10.131.6 yeas) were recruited to participate in a eheur afternoon PA session,

which incorporated a GAP program using fun, gel€ed based cooperative gan(2g,

1211123, 186) Childrends PA participation was ass.
byoneweek, and averaged to determine a chil doés
growth, health and fitness variables emeek prior to the start of the GAP program. The

initial year was described as baseline (BL). The children from the BL session returning to

the summer communiigased camp for two consecutive years completed the same protocol
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and procedures, with tHest yearand secongear identified as followp 1 (n=65) and
follow-up 2 (n=7), respectively.

Data Analysis: Growth, fithess and levels of PA at baseline and foligppwvere assessed

by paired itests withp levels reported for each comparison. Tracking was assessed using
Spearman rank order correlatiombd) to quantify the relationship for physical activity,
growth and fitness variables between BL and folapvl and 2 witlp levels are reported

for each comparison. To determine the likelihood that a particular child would be classified
in the same groufrom baseline to followup, tracking was assessed using an agreement
scor e, C o h @ mstatistic. Klalgrem averd divided into percentiles and using
empirical tertials for each v aystatsticl e bef or e
strength ofthe agreement scores were interpreted using the following schemexpoor
0.000.20), fair ¢ = 0.2% 0.40), moderatex(= 0.417 0.60), good K = 0.617 0.80), and

strong ¢ = 0.811 1.0)(116). All statistics were performed in SPSSv24.

24 MANUSCRIPT II: Chil drenés Physiological Adapt at
GamesBased Guided Active Play Community Program

Purpose: To determine the impact ofnaeightweek GAP intervention by measuring
changes before and after the progrrasingon chi l
blood pressure, resting heart rate and estidndt@max. To investigate the relationship

between estimated energy expendit(kcaiwk?) and improvements in body mass, waist
circumferenceresting blood pressure, resting heart rate and estiv&emax.
Hypotheses:l)Aseltpaced GAP pr ogr am vestihglbload prgssuey e c hi |

resting heart rate and estimatedximal oxygen consumptioriVO2max); but not body
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massandwaist circumference, 2) Individual responsesdelect CVvariables (resting
blood pressure, resting heart rate and estimateghé®) will occur in a doseependent
manner to energy expenditure (ke&') following an eightweek GAP program.

Study Design:

Children(n=17) participated in a GAP program for bigweeks (4ddays/veek; 1 hour/day)

during July and August within a community recreation centre summer camp setting (PA
was assesssed each day) (see chapter 2.1.4 for GAP details). Selected health and fithess
variables (as outlined in chapter 22were asessed during the first and last week of
summer campsge table

Table 2 Measurement schedule ofch i | d r e n Ophysidalractivity? ()quantified

using accelerometry (ACC)for 1hr-day?; 4dwk) during an eight-weekguided active

play (GAP) intervention. ACC outputs were used toestimate energy expenditure
(kcalwk™) and percent time atmoderate-vigorous physical activity. Anthropometric

(ANTHRO) and cardiovascular (CV) parameters were measuredbefore (FRE) and
after (POST) the 8week GAP intervention.

WEEK
PRE| 1 2 3 4 5 6 7 8 POST
Physical
Activity
(ACC)
ANTHRO
CVv

Data Analysis: Descriptive statistics (mean asthndard deviatiofSD]) weredetermined
for anthropometric and cardiovascular parameters before (pre) and after (post) the GAP
program. The percent changasealculatedusing the formula [((prepost) + pre) x 100].

A paired ttest wasapplied to compare pfgost changes at@level of 0.05. A onavay
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analysisof variance (ANOVA) vasused to determine differences for weekly estimated
energy expenditures (koak') and percentage of time spent in moderate to vigorous
intensity PA (%0MVPA), with a Tukey poshoc analysis to compadifferences among
weeks ata p level of 0.05. The doseesponse relationshigsetween PAoutputs and
measures oanthropometricANTHRO) and CV parametensas determinecby Pearson

Product Moment Correlation Coefficiefm) using ap level of 0.05.

25 MANUSCRIPT Ill: Shortt er m Vascul ar Responses
Active Play

Purpose: 1) To determing f chil drenbés microvascul-ar
dependent (ED) and endothelinlependent (EI) control of perfusion, blopdessure,
heart rate and estimated W®ax will improve following a fiveweek GAP program.
Microvascular perfusiostatuswas determinedirom baseline perfusion, peak perfusion,
average perfusion, total perfusion (area under the curve) and rate of perfissig
coefficients a and b from quadratic equations.

2) To investigate if the pre and post changesefectCV parametersif., vascular
perfusion, blood pressure, heart rate and estimategmd&) are related t®A levels
(accelerometric (ACC) estimated energy expenditure (kegk!) and%MVPA over the
5-weeks of GAP.

Hypotheses: 1) A self-paced shosterm GAP program will be associated with
improvements in EBtimulated microvascular perfusion but with minimal influence on El
stimulated perfusiorplood pressure, heart rate and estimatedrivdX response) The

relationship among the ACC estimates of energy expenditurenkcaland %MVPA with

30

per f



pre-post percent change in Elimulated microvascular perfusion will be positikat with
minimal influence on Ektimulated perfusionblood pressure, heart rate and estimated
VO2max responses

Study Design:

Children (n=18) participated in a fivaveek GAP program (hrd?; 4 dwk?) during a
community recreation centre summer camp setting. ANTHIR® CV parameters were
measured during the first and last week of césee table 3)

Table 3 Measurementschedule ofch i | d r e n @hysicél activity § gccelerometry
(ACC) for 1 hr-day?; 4 dwk?) during a 5-weekguided active play (GAP) intervention.
ACC outputs were used toestimate energy expenditure (kcalwk?) and percent time
at moderate -vigorous PA (%MVPA). Anthropometric (ANTHRO) and

cardiovascular (CV) parameters were measuredbefore (FRE) and after (POST) the
5-week GAP intervention

PRE | Week 1| Week 2| Week 3| Week 4| Week 5| POST

Physical
Activity
(ACC)

ANTHRO

Cv

Microvascular Assessments

Prior to the physical activity session children were asked to sit (rest) for a minimum of 15
minute during which they were familiarized with thaserDoppler Perfusionlmaging

(LDPI) equipment and the iontophoresis patches. During the familiarizatiadpdridren

(and parents if they wish) were given a chance to ask any questions about the
procedures/equipment. Following the introduction (and provided they wish to proceed)
resting skin temperature and blood pressure will be assessed on-th@moanthand (~5

min). Following the baseline recordings, two adhesive patch electrodes (150mm diameter)
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were placed on the forearm mpdint between the wrist and elbow while children remained
seated with their arm extended and resting on a cushion. Next embéasgtent (20uA)

was applied to the electrode patches for 180 seconds (according to manufactures
specification)126), at which time 200 microliters of a saline solution containing either one
of two vasodilators: acetylcholine (ACH) (1%) or sodium nitroprusside (SNP) (1%) were
placedon patches to begin the iontophoresis. ACH and SNP have been widely used to
analyzeED andEl function, respectively44, 120, 154)Each child sat quietly until 20min

of LDPI analysis is taken. This protocol is based on similar studies conducted on children
by the Dr. Agnes \fiet's laboratory at the University of Avign@t5, 126) The protocol

was finished when the participant wanted to stop and/or the 20min is obtained.

Data Analysis: Descriptive statistics (mean and SDasdetermined for anthropometric

and cardiovascular parameters pre and piogte GAP program. The percent chamges
calculatedusing the formula [((prepost) + pre)* 100]. A paired testwas appliedto
compare pepost changes atalevel of 0.05. A onavay analysis of variance (ANOVA)

was usedto determine differences for weekly estimated energy expendituresmkénl

and %MVPA, with a Tukey posgtoc analysis to compare differences among weekpat a
level of 0.05. The doseesponse relationships between PA outputs and measures of
ANTHRO and select CV parameters @as determined by Pearson Product Moment
Correlation Coefficient using@level of 0.05. To assess the influence of resting (starting)
perfusion valus on ED and El stimulated control of perfusion, and the combined effect of
PA, a O P Ae., Ebplug %MV®A) n analysis of covariance (ANCOVARsv

performed to compare pgost changes using arlevel of 0.05.
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CHAPTER 3: MANUSCRIPTS

3.1 MANUSCRIPT I

Tracking Childrenés Physical Activity Partic

3.1.1. Abstract

Background: Cardiometabolic risk factors and changes in body composition established

during childhood show podo-moderate relationships with phyaic activity (PA)

participation and fitness. It has been debated that the parameters surrounding the
guantification of PA (laboratory vs field settings; assessment periodslaf ¥s 3day vs

7-day) contribute to the poor and inconsistent relationshipstexbfor children of all ages

and stages of development. The poor tracking of-gearyear PA participation may

underly the pocto-moderate relationships between PA and risk factors reported in the

literature. This study aims to assess the tracking bfi | dr enés PA particip
sel-paced guided active play program using cooperative gavietsods: Children (n=72;

10.13+1.6 years; range-b2 years) were recruited from a community cewmag camp

program and assessed over three consecutive stsrfor height, body mass, body mass

index (BMI), waist circumference (WC), combined grip strength, vertical jump height,

systolic blood pressure (SBP), diastolic blood pressure (DBP) and estimates of maximal

oxygen consumption (V£nax). PA participation ws assessed during a sediced guided

active play (GAP) program (1 4t on 2 dwk? for 5 weeks). PA was measured with
accelerometry (ACC) (ActiGraph GT3X+) using vector outputs (10second epochs) to
estimate energy exp el detabalic equivalEhB)(METkaoda | As e s s

intensity levels with laboratory derived equations. Knag of the variables between the 3

33



years were analyzed using Spearman rank order correlations and agreement scores using
percentile ranksvith the Kappa statistics. Pairdetests were used to assess differences in
performance and PA between the basdlisesummer year (BL) and the follow up at years

1 and 2Results Childrenés devel opme showet ageclatadn ges f r
group <changes across all growth Dawasl physic
greater at year 1 vs BLp<€0.00) and showed strong tracking (r=0.88;0.001) and

moderate agreement (k=0.54). During ther Interval%eMVPA showed moderalg high

tracking (0.74p=0.003) and moderate agreement (0EQ.02). The proportion of time

identified as sedentary did not swosignificant tracking statisticsp$0.05). For
physiological variables childrenés grip str.
estimated V@max showed significant tracking statisticg<(.05). No analysis was

attempted for BL to follow up 2 du® the smaller number of children returning. An

analysis of PA tracking at each age group (i.e8, 89, 910, 1611 and 1112 yeas)

showed strong coefficientp<0.05), except for the-20 yeas children. The PAevels

associated with GAP showed moder#o strong relationships for BMI r=0.70 (p<0.01),

WC r=0.62 p<0.01), grip strength r=0.7%<0.01), SBP r=0.57p<0.05), DBP r=0.65

(p<0.01) and estimated Vfnax r=0.38 <0.05).Conclusion The results show that PA

levels in schoehgedchildren are stable with moderdtestrong tracking statistics when

participating in guided active play. Evidence suggests that a GAP approach to track

chil drenodos PA participation may al so pror

cardiometabolic risk facterduring development.
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3.1.2 Introduction

During childhood and adolescence, the individual differences in growth, biological
and behavioural development, and maturity status make it challenging to design and
implement intervention strategies to promgteysical activity (PA) participation and
improve physical fitnesd 08). The concept of tracking or stability is focused on identgyin
useful and relevant variables that if improved would benefit healttl/or performance
related factors, such as adiposity, hypertension, and motor coordination during childhood.
Tracking refers to measuring a child at different points in time and dyiagtithe
relationship using inteage correlation coefficients, agreement scores for percentile
rankings, odds ratios, and/or multiple linear regression models to evaluate the longitudinal
stability of a variablg61, 106, 108, 195)The stability of tracking coefficients varies by
sex (boys generally higher than girls), age at baseline (i.e., the younger the child the lower
the coefficient) and the time interval between measurements (i.e., longer the time internal
the lower the codtient), which must be considered when interpreting hatge
coefficients. The tracking or stability of the correlation coefficient is classified as low,
1 <0.30; moderata,=0.30 to 0.60; moderately high0.60(108)

Research findings report tracking of physical fithess increases from grades 1 to 4
and exhibit the highest coefficients between grades 1 to 2 (baseline of 6.&yetrs)6
minute run (r=0.48), 20m sprint (r=0.55), standing long jump (r=0.64}psit(r=0.68),
pushups (r=0.38), balancing backwards (r=0.59), jumping sideways (r=0.49), and stand
and reach (r=0.59). Body Mass Index (BMI) was stable with a coeffiofer.85(153).
Agility, motor coordination and subcutaneous fat (skinfolds on triceps and medial calf)

were also classified as stable during elementary school betW&Eng? grades(55) and
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kindergarten to 8 grade(119). The tracking coefficients fgphysical fitness parameters
during late childhood (baseline of 10 to 11 years) were classified as moderate to moderately
high for grip strength (r=0.88), abdominal endurance (r=0.88ps}, and leg power
(r=0.58 cycle ergometer); whereas systolic (SBBD.32) and diastolic (DBP) (r=0.28)
blood pressure are less stable. As well, during the transition to adolescence (from 10 to 13
years), the 3 year interval coefficients for physical fithess parameters were higher than the
1 year intervals, except forB® and DBP, which remain less stalil85) These data
demonstrate that for scheagjed children classified with low to moderate tracking (from
grades 1 to 6 over ati-3-yeartime interval) would bexpected to have more stable fithess
parameters (aerobic power, muscle strength, leg power and abdominal endurance) when
they reach adolescence. Therefore, intervention strategies throughout childhood should
emphasize PA participation to maintain and imgrpWysical fithes§153). In addition, the
importance of increasing PA participation for unfit adolescents should not be overlooked.
Research findings show that tracking coefficients for PA were less stable over the
paediatric yearslhe highest tracking coefficients for PA were reported for 1 year intervals
during the preschool years (<5 years) when measuring total PAI{inir=0.49), moderate
PA (r=0.53), vigorous PA (r=0.43) and MVPA (r=0.438pR). The stability of tracking for
PA from grades 5 to 8 were reported to be lower for tin@oderateo-vigorous PA (r=
0.24) and EE (r=0.41)L36). Interage correlations during late childhood {1Dyears) and
adolescence (134 years) were lowest, ranging from r=0.03 to r=0.18, respectively, for
estimated activEE (kJkgtday?') and for time inPA (mind?) (59). It has been proposed
that since most studies concerning tracking of PA report a range of protocol characteristics

across different settings and with different indicators, these may account for the lower
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trends in coefficients for PA tracking during dtibod and adolescen¢®9, 108, 109, 115,

163) The factorscontributing to the low stability of PA include the method of
guantification (survey, recall and/or physiological and movement sensors), the timing of
PA measurements (i.e., one day a week or multiple days per weekday and/or weekend), the
variability in the number of bouts, duration and intensity, and the typP&adbrganized

versus unorganized; sports versus free plé39, 71, 90, 163) In addition to
methodological and measurement challenges, it has been suggested that tracking studies
should attempt to quantify PA in settings where the phygicdd, psychosocial, and
environmental factors important for promoting positive behaviours in support of increasing
the amount and intensity of PA participatane integrated108, 138)

Research findings have indicated that the
adol escentds PA, such as school, home, and n
PA patterns (i.e., the number of physical activity/sedentary bouts/ breaks ofam cert
duration, the total time spent and intensity of activity/sedentary bouts) can all significantly
influence opportunities to engage in total PA and/or in modévat@orous intensity
physical activity (MVPA)(90, 95, 163) Consideration of organized and unorganized PA
are important during childhood and adolescence, with report findings showing that
organized PA in extracurriculactivities during afterschool and/or sports clubs increased
by 8% during the transition to adolescence, while unorganized PA decreased b§3]%
Moreover, the use of PA saképort methods to quantify PA minimizes the contribution of
intermittent habitual unorganized activity (e.g., active transfres,play) with a tendency
to under or overestimate the PA behaviours being ass€ssgdrhe findings from a

systematic review identified the need to consider and define the associations between PA
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patterns across the entire activity spectrum from being sedentary to walking and to low and
high intengty PA patterns in children and adolescents agetP5/ears(188) As well,
seasonal vaations and/or outdoor and indoor venues influence the tracking results during
childhood and adol escence. Seasonal vari at.
MVPA in outdoor venuetendto be lower in winter months compared to summer and fall;
but repated higher MVPA outputs for winter indoor activitiéd5). When these factors
and/or correlates fluencing PA behaviours are considerédis not surprising that the
tracking coefficients for PA over the paediatric years show less stability during childhood
and adolescence.

Theattractivenessf assessing the stability or tracking of PA by engaghitgiren
and adolescents in active play sessions that promote increased PA participation with
different PA patterns or movements is not available in the literature. Active play is
characterized by seffaced, freely chosen, unorganized fun activities witmimal
instruction to encourage increased PA participa(it®y’) Wh e n s gameslackr e n 0
played in a simulated free and/or guided active play (GAP) environmnesitsts show that
they are repeatable over a range of EE and M(B® 77) Furthermore, active play
programs reported more total active time and higher levels of MVPA in different settings
(i.e., school, afterschool, and community recreation centres) when focused on the
physiological, psychosociabnd environmental factors that encourage PA participation
(74, 87, 122, 123)These studies demonstrate thaivagpblay can increase time in activity
and MVPA while promoting positive PA behaviours (enjoyment, social interaction,
encouragement) and reducing the negative influences and/or barriers (bullying, low self

efficacy) (20, 61, 186, 197)These attributes make active play, and guided or facilitated
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activeplay, using cooperative games a good candidate for tracking of PA during childhood
and adol escence. Whet her chil drenbés partic
games, will be stable or track during childhood to adolescent®2 {@ars) is not cexin.
The purpose of this study was to determine the tracking of PA for sabed|
children (512 years.) during a GAP sessigh5 minutes)using cooperative games
delivered over two consecutive summer day camps in community recreation centre setting.
As well, growth,selecthealthplus healthrelatedfitness parameters were assessed over the
same period. Tracking statistics for variables were determined with Spearman Rho
coefficients and per cerkappd oa pexcagntilecrankimgoit s cor e s
five different age groups ranging from87 89, 910, 1611, and 1112 years. The
hypothesis is that GAP, which considers physiological, psychosocial, and environmental
factors for PA behaviours while using cooperative fun and social games, willinestalble
PA tracking (i.e., moderat®-high coefficients). The PA tracking results of this study will
be relevant for physical activity studies with schaged children by identifying if PA
active play outputs are stable or PA remains susceptibleatogels over the scheabed

years.

3.1.3 Methodology
Study Design and Participants

Participants (n=164) in this study were registered in a community summer day camp
program in Northwest Toronto and completed the initial assessments (Baseline
BL). Seventytwo children (9.9+1.7 years) returned in the subsequent year and completed
the follow up 1 year assessments (44% retenti@®ven children (11.6+1.3 years) returned

in follow up 2 year and completed the assessments (10% retention). The procedures used
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in this study were approved by the York Human Participants Reviewc&umittee

(cerificate number 201@ 137, renewed for two years to 2014). Written consent was

obtained from parents/guardians of the children involved with this study. The summer
programs operated from 9:00am to 3:30pm, and included-baureafternoon PA session,

which incorporated guided active play using fun,gel€ed based cooperative gar(2g,

1211 123,186). Children were assessed for growtlealthrelated fitneswvariables one

week prior to the guided active play session
play sessions separated by eneck.

Guided Active Play Session

The GAP sessiowas characterized by sglced PA with nofinstructional role
models (guides) at a ratio of 5:1 for childvierguide (20, 121, 122, 144, 166, 186)
Experienced undergraduate senior kinesiology majors, with 15 hours in a combination of
wor kshops (encouragement strategies; bullyin
(rules of the games, practicing skills), served as positive role models provided visual
encouragement to children to expand their experiences. No instructions and feedback were
provided during the sessions, and no child was forced into playing games.

The GAP sesion consisted of PA for 1dr! duration on two days separated by-one
week in communitypased summer recreations program. Sessions consisted of age
appropriate cooperative games adopted from the Redge Physical Education
Activities and previous repts (20, 21, 24, 98, 121123). A sample of games used to
support activities during the GAP sessions included: Giants Wizards Elves, Shipwreck,
Octopus, Clothes Pin Tag, Four CasyeArchers Tag, Dr. Dodgeball, Crash, Monkey in

the Middle, Handball, Cre€roc, Line Tag, Toilet Tag, What Time is it Mr. Wolf, Bacon
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Tag, 4corner soccer/basketball, basketball/soccer Scrimmage, Zombie Tag, Fishes and
Whales, Blob Tag, Soccer Baseb#&lizza Oven, The Floor is Lava, Flip the Fish (see
AppendixF for a detailed description of the gaméz)}). Each day % games were played
within a Lhour time slot, with one water break halfway through the session. The games
were conducted in@mperaturecontrolled (20°C) gymnasium.

Measurements

Physical Activityi ActiGraph GT3X+accelerometers were used to quantify PA during each
session. ACC were placed at the hip with elastic bands and outputs expressed as vector in
countsl0-second (26). Oxygen Consumption (V£ was estimated using a laboratory
generated linear regression equat@h, 122, 123)with a standard error of estimate (SEE)

of 0.75 mLkg-*min* for children (58 years) during treadmill exercise and 3.23 kgt

mint when playing adte gameg123). To classify the volume and intensity A, the

VO: estimates derived from ACC outputs were used to calculate total EE per session
(kcalsessiort). The intermittent nature (i.e., frequent statisps) associated with GAP
results in situations where minimal detectable movement are assoaditétD: values of

5 to 15mLkg*min?t and/or 13 MET (27). As a result, intensity levels (MET) were
predicted by linear regression based on ACC vector outputs and the percent of time spent
at different MET were determined and described as sedentdnl.® MET), very light

(1.6 to 2.9 MET),light (37 3.9 MET), moderate (5.9 MET) and vigorous ( >6 MET)

(122) Finally, the percentage of time spent at each intensity level (expressed as % PA) was
determined for each child during all GAP sessions.

Health and Fithess Measures
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Anthropometric and Cardiorespiratory Fitnes®ody mass, standing height &L were
determined, as previously descrid@®, 123) An automatic blood pressure cuff was used
to assess resting SBP, and resting DBP (mmHg). Each variable was assessed with two trails
and the average determined. All measurements had a coefficient of variabiliB?ofor
all variables. The Leger 20 metmultistage shuttle run (MSSR) test was performed to
estimated V@max (mLkg-*min?) as previously describg@0, 122) The proportion of
children completing the 20 metre MSSR stages were 35.6% (stHgd0.4% (stage-2),
15.6% (stage -8), 2.2% (stage-&) and 2.2% (stage >5), which agrees with previous
reports(8).
Muscle Strength and Power

Muscle strength was assessed using a handgrip dynamometer GZEKBI
performed two times on each hand, alternabiagds between each trial. Muscle strength
measures from both hands were combined to assess handgrip strength, which is a surrogate
of whole body strength for childrefi24, 128, 197)A vertical jump test was used to
measure peak leg powg4). Children were instructed to stand flat footed with their side
against the scale on the wall and reached as high up on the wall as possible, and the height
was recorded. Next, childreadk a half step sideway from the wall, and were instructed to
jump as high as possible and touched the scale at the maximum height of the jump, and the
height was recorded. The test was repeated two times. All measurements had a coefficient
of variability of +3% for muscle function variables.
Statistical Analyses

Growth, fitness and levels of PA at baseline and follgnwere assessed by paired

t-tests withp levels reported for each comparison. Tracking was assessed using Spearman
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rank ordercorrelations iho) to quantify the relationship fd?A level, growthand fitness

variables between baseline (BL) and folloyy 1 and 2 wittp levels are reported for each
comparisonChildren were divided intthreepercentilegroupsusing empirical tertils for

each variabl e bef or e Kepspatsticyaddetgmirtelhe likdilmbde n6s Ka
that a particular child would be classified in the same group from baseline to-tgilow
tracking was assessed usi ngksamtstic.allgersteeegthe nt s co
of the agreement scores were interpreted using the following scheméx pdn0G0.20),

fair (« = 0.2% 0.40), moderatex(= 0.417 0.60), goodK = 0.617 0.80), and strongk(=

0.8171 1.0)(116). All statistics wee performed in SPSSv24.

3.1.4 Results

Children participating in this study showed average graetited changes in body
mass, height, body mass index and waist circumference from BL to fapdMFU1) and
follow up 2 (FU2) (Table 1). Thesmall number of children returning for F2Jprevented
a detailed statistical analysis for all variables, so annual changes are only compared from
BL to FU-1. Healthrelated fitness results are found in Table 2 (group mean) which showed
increases for stretiy, leg power and blood pressures, but not estimategm#® which
was similar from BL and Fi1.

Physical activity levels are found in Table 3. Energy expenditure (EE) increased
during GAP sessions, which were statistically increased fron8 t2@50 kcabkessiort
comparing BL to FUL. Regarding PA intensity, although the BL andEFY%MVPA was
not statistically differentchildren at FU1 were engaged in more vigoroumensity PA

(from 6.3 to 12.6%) and less moderateensityPA (27.9 to 19.8% MPA). laddition to
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changes in PA intensity the proportion of sedentary time increased-atcBhpared to

BL.

Table 1. Participant growth and body composition characteristics at baseline;ylear
follow-up and 2year follow-up. Measurements were obtained one week prior to
physical activity program. Values are presented as means standard deviation (*

indicates p<0.05).

Baseline 1 Year follow-up | 2 Year follow-up
(n = 65) (n = 65) (n=7)
*
Age 89+1.7 9.9+ 1.7 11.6+1.3
(year)
Body Mass 375+128 | 42012 51.0 +12.7
(kg)
H(?:Ir%?t 140.0+15.6 | 1452 +15.1* 160.4 £5.2
Body Mass Index 18.8 + 4.0 19.7 + 4.4* 20.5 + 4.1
(kgm?)
. . *
Waist Cl(rgrl#]r)nference 564+ 19 6 67.8+125 69.2 + 8.3

Table 2. Physical activity and physical fithess characteristics at baselink,and 2-year
follow-up for schoolaged children. Measurements were obtained one week prior to
physical activity program. Values are presented as means standard deviation (*

indicatesp<0.05).

Baseline 1 Year follow-up | 2 Year follow-up
(n = 65) (n = 65) (n=7)
Comblned(Egr;p Strength 275 +11.7 34.9+13.3 515+116
Vertical \(]Cumm)p height 309+ 205 25.3+10.5 334 +8.2
Leg Power 1060.9 + 13775+ 791.1* N/A
(Watts) (n=59) 564.2
Systolic Blood Pressure 99.9 + 11.3 95.4+12.0 98.9+ 155
(mmHg)
Diastolic Blood Pressure 65.4 +10.6 61.5 +10.6* 58.6 £ 9.0
(mmHg)
Estimated VOz2max 448 +5.4
(ML kg*min) 45.6 £ 4.7 41.9+8.7
Estimated Energy .
Expenditure 207.8+71.3 250.1£84.6 297.7 £55.9
(kcal&session')
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Table 3. Schoola g e d chil drenos physical activity P
percentage of time (% time) spent during various intensity levejssedenary (0 1 2
MET), light (3.0 7 3.99 MET), moderate (4.0 5.99 MET), and vigorous (>6 MET)for
1 hour guided active play sessionsat baseline andl-year follow-up. Values are
resented as means standard deviation (* indicatesp<0.05).

Baseline 1 Year follow-up
(n =65) (n=65)
Sedentary (% time) 12755 23.1 + 6.5+
. T
Light PA (% time) 23.9 +2.84 14.0 + 2.5+
Moderate PA (% time) 27.9+6.6 19.8 + 3.8*
Vigorous PA (% time) 6.3+28 12 5 + 5.0*
Moderate-Vigorous PA (% time) 343+86 324+76
Tracking statistics includedks@stcdor mands r

blood pressure, muscle strength dglpower and PAevelsvariables between BL tb-

year follow-up are presented in Table 4. Systolic blood pressure exhibitetracking
(rho=0.38;k=0.283), as did diastolic blood pressure (rho=0kZD.192), combined grip

strength exhibitednoderately highracking ¢ho=0.86;k=0.608) (Table 4). Considering

estimated V@max, a moderate trackingh=0.57) and fair agreement scoke@.215) was

obtained for the group data (Table 4). Regarding estimated EE for PA during GAP,
moderately highracking was observed betweBh and 1-yearfollow-up, as assessed by
Spearmands rank order cor rateamenivasnnsetedfor h o =0 . 8 ¢
Cohends Ka ky0.838)s(Talla 4). Jhe itracking of %MVPA was identified as

moderately higlfrho=0.75)andmoderateagreenent(k=0.466) from BL to iyear follow

up. The %MPA and %VPA showed similar tracking potential (Table 4).
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Table 4. Tracking statistics for physical activity and physical fithess of scho@lged
children (n=65) during guided active play sessions at baseline teyear follow-up. All
levelsare presentedin brackets.

Spearmgn Cohenos
order correlation
rho Kk
(kcal/session) (0.000) (0.000)
Combined Grip Strength 0.86 0.608
(kg) (0.000) (0.000)
0.78 0.667
Leg Power (Watts) (0.000) (0.005)
Systolic Blood Pressure 0.38 0.283
(mmHg) (0.002) (0.001)
Diastolic Blood Pressure 0.21 0.192
(mmHg) (0.101) (0.028)
Estimated VO2 max 0.57 0.215
(mL kgtmin-t) (0.000) (0.014)
0.45 0.377
0,
Yo Sedentary (0.104) (0.127)
0.74 0.569
0,
oMPA (0.002) (0.006)
0.65 0.138
o)
HVPA (0.012) (0.585)
0.74 0.466
o)
HMVPA (0.003) (0.022)

When determining the Spear mandés rank
7-11 years, it is evident that the strong tracking reported for EE during GAP was consistent
from middle to late childhood (Tabtg. The tracking characteristics for the muscle strength
and leg power showed was also strong throughout middle to late childhood (Table 5). Blood
pressures showeda@w tracking frompotential from7 to 11 years. The moderate tracking
obtained for the d¢snated VOmax in the group data shows that the I0- and 1lyear

old children contribute to the moderate tracking throughout seigexd years (Table 5).
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Table 5. Comparison of ageelated (n=59; ages 711 yr) tracking using Spearmen
correlations analysis ¢(ho) for energy expenditure during guided active play sessions
and physical fithess characteristics from baseline td-year follow-up. Columns
represent different ages from 7 to 11 years. Values are presented as mearssandard
deviation (* indicates p<0.05).

7years| 8years 9 years 10 years 11 years
(n=9) (n=13) (n=11) (n=11) (n=15)
Energy
Expenditure 0.900* 0.907* 0.509 0.818* 0.829*
(kcal'session')
Combined Grip . . . . N
Strength (kg) 0.900 0.707 0.784 0.624 0.800
Leg Power * . .
(Watts) 0.867 0.511 0.891 0.136 0.579
Systolic Blood .
Pressure (mmHg) 0.496 0.739 0.18 -0.389 0.508
Diastolic Blood | 194 | 0165 0.116 0174 | 0512
Pressure (mmHg)
Estimated
VO2 max 0.747* 0.141 0.423 0.612* 0.609*
(mL kgtmin)

Pearsorcoefficients assessed at baseline identified moderate relationships between
EE during GAP with BMI r=0.70[<0.01) and WC r=0.62&0.01) and fitness variables
including combined grip strength r=0.79<Q.01), SBP r=0.57p&0.05), DBP r=0.65
(p<0.01) and stimated VOmax r=0.38 p<0.05). Atl-yearfollow-up the relationships for
PA levels and adiposity variables increased to r=(088.01) for BMI and r=0.77p<0.01)
for WC. Regarding fitness variables, the Pearson coefficients remained sintiterseo
reported in the previous year (baseline), the only exceptions were SBP with a r=0.79

(p<0.01).
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3.1.5 Discussion

The aim of the study was to investigate the tracking of selected growth and fithess
variables delivered over twapnsecutive summers, as well as PA levels from gpseléd
GAP session using cooperative games. The increased EEdksalrt) from BL to 1 year
and2-yearfollow-up confirmed our hypothesis that a gaediced,GAP session focused on
enjoyment and sodianteractions provides strong trackindn¢) and moderate agreement
(K) during childhood.Regardingselected fithess variables combined grip strength also
showed strong tracking (rho) and moderate agreement (kappa score); while estimated
VO2max reported moderate tracking. Time at moderate intensity PA (%0MPA) and
%MVPA were identified to also track modee (kappa score) during childhood. The
results of this study demons{pacedtGAP gedsiant c hi | 0
and combined grip strength are effective at tracking children during childhood. Finally, the
moderate relationship repodifor GAP with adiposity and selected fithess variables
suggests that participation @AP is an important contributor to childhood development.

Previous findings showed that Révelsassessed over aday period during early
childhood reported weakacking and fair agreeme(@2). Moreover, tracking showed fair
and slight agreement scores during early childhood for %MPA and %MVPA, respectively,
when measured over aday PA period62). In this study théaseline and-yearfollow-
up for %MPA and %MVPA showed moderate agreement witlstatistic of 0.74 for both
variables. Importantly, during GAP the time spent in light PA decreased and the time in
VPA increased, this change was observed to have morelshrsttmovements.

The lowe levels of PA in previous studies is likely due to the measurement of

habitual PA(62). This is likely due to the external social and environmental factors coming
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into play during the measurement of habitual (88). For instance, the environmental and
social changes occurring with childcare transitions have an influence on PA, notably
decreasing the degree of tracki@®). In the study, GAP is focused on assessment of PA
a key times and places that allow children to be active, unlike habitual PA, which is not
representative of t62)eTheenstlittlerdata ot the pateerndoAPAp at t er
with respect to different time periods, and its impact ord#dgree of tracking of PAL78).
One study aimed to identify the weekday patterns of MVPA to determine if there are
specific times of the day that could be most representative gfdeticipation andound
that girls &nd to be more active during school periods (morning and early afternoon), while
boys are more active after school (late afternoon and evening). In this study, the PA sessions
took place during the summer, when school was not in session, thus the selrooheent
was not a factofl78). Furthermore, a common limitation in previous studies is the lack of
precision in the measurement of PA. In this study, the measurement of PA with an
accelerometer was objective compared to studies with-aepelfted measure, and the-
secondepocherf | ect s chi | drbarstingvenentl). er n of short
Another objective was to examine the changes in PA from basellnanal 2year
follow-up. Total PA increased at both follow up time points, which is different from a study
by Gabel andcolleagues where there was no difference in total PA between baseline to
follow-up (62). Our results are consistent with a study by Jackson and colleagues, where
there was an increase in total PA through the preschool {g9rs
Evidence suggests that children are more likely to participate in PA with an
unstructured play environment, which aligns with the -palfed, cooperative, nen

competitivenature f t hi' s programstiyhednexerithbheet pcamgp
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negatively affect PA participation in childrgfl21) Due to their skilled nature and
involvement of drills, theymay negatively affect interest in PA engagement, which
consequently may corbute to development of chronic diseases, and other diseases
associated with inactivity(121) Additionally, the pattern of the traditional exercise
programs tends to be prolonged and continuou
is in short bursts, ggoximately 3 seconds in duration. Instead, facilitated play is shown to
promote higher levels of PA compared to these traditional exercise prodains
The reported increased in total PA with cooperative;cmmpetitive games is also
likely attributed tohe pr ogramdés encour agementbeimgf pl ay &
The program allows children to experience the joys of movement through various games,
and the | anguage used to promote PA, particu
(121). With the groving obesity epidemic, it is important to rephrase the way in which PA
is promoted, in a way that children and parents find meaningful. Play has been associated
with benefits on childrends sd3ly al, emoti ona
The results of this study disagree watlprevious repoi62), which showed mean
muscle power performed on a cycle ergometer to significantly track. The older children in
our study showed fair tracking of mean muscle power by vertical jump height. This
inconsistency in findings is pdbyy due to age difference in the study, in which children
were younger (age, 4t0.8 years at year 1), as opposed to this study, where children were
older (age, 8.91.7 years at year 1). It has been shown that vertical jump height through
anaerobic perfanance does increase with age (with a plateau during adoles¢&a2y)
these differences iage can be a possible reason for the difference in tracking. Another

possible reason for the inconsistency is the difference in assessment protocols. In the study
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by Gabel and colleagues, muscle power was assessed with a modisedob@ Wingate

test, however in this study, muscle power was assessed by a vertical jum{@®agst
Additionally, the older children showed excellent muscle strength tracking (r=0.86) and a
moderate agreement score fr&f to 1-yearfollow-up.

There are many challeeg that occur when conducting experiments in a community
setting. The limitations of the study included a lower sample size in the second follow up
year, due to this set back the data could not be separated to look at different groups such as
sex differenes, developmental differences or comparing normal versus obese children.
However, our previous studies have shown that separating children based on sex or BMI
classes does not influence the total EE and it has been shown that an integrated program
can leado an increase in enjoyment and participa(@d, 121). Another limitation is that
we were only able to look at 2 follewp years, an increased number of follow up would
allow us to make better conclusions regarding tracking. Therefore, observations of this
study need to be confirmed with the use of a larger sample size in fofjoyears, an
increased number of followp years for comparison and include different age groups of
children to account for different developmental stages.

To conclude, the evidence suggests that children are more likely to participate in
PA with an unstructured play environment, which aligns with thepsaiéd, cooperative,
noncompetitive nature of this program. This GAP approsicbwing stable tracking of
chil drends Ay ppmatetsirongempraatianships between cardiometabolic
risk factors during development. With the growing obesity epidemic, it is important to
rephrase the way in which PA is promoted, in a way that children and parents find

meaningful.
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3.2 MANUSCRIPT II

Childrends Physiological A d-Bgsdd &uidedActve t 0 a Coc

Play Community Program

3.2.1. Abstract

Background: It i's wel |l established that the decl
participation can contribute to an increase in the prevalencaedfgtric obesity, decrease

in physical fitness, and an increased risk for developing disease. It has been shown that

higher levels of moderate to vigorous physical activity (MVPA) intenkiyels are

associated with a lower likelihood of developing these adverse health effects. Although
laboratorybased PA intervention studies in a regimented and structured environment have

shown improvements in health and fitness variables, this set upebassuggested to be

unrealistic and nahaintainedor community settings. It is uncertain whether these changes

will occur in a more realistic setting such as a community program witipaedfd guided

active play(GAP). Previous studies have shown tirata simulated play environment,

children elicit ranges of energy expenditures and percentages of MVPA using games
prescribed to initiate active play. It is uncertain whether guided active play over time will

lead to improvements in health and fithnessalaes or whether active play over time will
continue to keep children motivated and int.
healthrelated physical and physiological fitnessitcomes in a community setting

following a selfpaced guided active plgorogram using cooperative gamédethods:

Children (n=22; 9.8’ 1.3 years) were recruited from a community centre summer day camp

program and assessed for height, body mass, body mass index (BMI), waist circumference

(WC), combined grip strength, vertical jump height, systolic blood pressure, diastolic blood
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pressure @d estimates of aerobic power. PA participation was quantified during-a self
pacedGAP program (1hd? on 3dwk™ for 8-wks) using accelerometry (ACC) (ActiGraph
GT3X+) vector outputs (1&emnd epochs) to estimate oxygen consumption £/O
metabolic equialents (MET) and EE (kcakssiort). Anthropometri¢ healthrelated
physical and physiologicalariables were compared before and after thek8GAP
program using a paireetést (p level of 0.05). The relationships among the amount of PA
(kcalmint) ard intensity of PA (time spent in moderate to vigordogensity PA
[2MVPA], time spent in moderatatensity PA [%MPA] and time spent in vigorous
intensityPA [%VPA]) andselecthealthrelatedfitness measures were assessed by Pearson
correlation coefficiats. Results During the 1 hour a day GAP program children
completed a weekly average of 677.5+120.3wtal at 41.8+9.9 % MVPA. The %MVPA
was higher for boys compared to girls for both %MPA (28.6%4.6 vs 23.4+2.[3<8®)06)

and %VPA (19.2+5.1 v8.7£2.9 %) <0.05). In contrast, girls time spent in lightensity

PA (45.8+5.8 %) was higher compared to boys (31.4+7.8%0).05), while minimal
differences existed for the sedentary classificatipp0(05). The relationship for the
estimated EE dung the program with intensity classifications were for percentage of time
spent in sedentary PA (r=0.4250.05), light PA (r=0.24;p=0.28) and MVPA (r=0.12;
p=0.59). The GAP program reduced systolic blood pressudré{11.3 mmHg), diastolic
blood presste (-11.7+8.8 mmHg) and increased estimatecbiviéx (5.3+8.4 mkgtmin

1 (p<0.05), with no significant differences observed for body mass, body mass index, waist
circumference, and resting heart rd@@nclusion Cooperative games with GAP can be
effectve i n exhibiting high PA and %baldA and i

fitness.
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3.2.2 Introduction

The relevance of play in todayés changing
variety of skills and gain a deeper understanding of the wayidhd them. Play based skills
and experiences occur best when children are engaged in broad practices such as free play,
guided play, playing games and direct professionally led instru¢B8éh) Research
evidence indicates that play related practices can support a variety of skills and learning
outcomes for academic literacy, numeracy, and social intera¢Bod®, 58) When free
play practices contain an active component, such as exploration and obstacle courses,
childrends I mprovements in academi (@69l earning
As well, children with poor, moderate, and strong motor skills participating in free play
show a positive relationship between motor skills and academic perfori®egeUnlike
free play, guided play involves play facilitators, such as parents, teachers, professionals,
and siblings, that provide increased opportunities for children to interact but without
directingtheir movements/actions, while maintaining choice for children on what to do and
how to do be engaged (i.e., sdifected/paced)186). An important advantage of a guided
play program(GAP)i s t hat chil drendés activities can f
layering additional skills and experiences into a practice se¢8®n When chi |l dr en
games are incorporated into guided play practices, the games serve a very useful function
by providing rules (structure) that support targeted skill development and learning
outcomes suggested to be more effective than adult atistng (86). For example, with
musicb a s ed g a me s -estdein badealfeont®lsigngi@mtly improved over an
eightweek intervention focused onator skills (164). A report observing c

game playing during recess, using balls and hoops, found that children participated more in
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game play and had improved social competence skills and adjustment E®rgs
Although guided play with active games is shown to be an effectivegstrfmieenhancing
academic performance and soci al skill s, our
active games (expressed as guided active[@&\P)) is limited for healthrelated fithess
outcomes.

It has been reported that for plagsed progrmas, the time for uninterrupted free
and guided play, which embeds practice or participatory experiences, is an effective method
to engage chil dr e(d4d)Cooperativie gages@maeforin of playpmt i o n
which children work together (cooperate) with one another ti@aela common objective.
The goal of a cooperative game is@éduce emphasis on competition and increase emphasis
on the social aspects of play or sp@®, 199) The findings that chil di
patterns are intermittent and conducted in short bouts of 120 seconds (& Ek$)has
led to the suggestion that cooperative (@Hogames may be an effective approach to
promote higher physical activity (PA) levels and cardiorespiratory fit(@2s20, 58)
Support for this suggestion was provided when it was observed that cooperative games
could be clutered from low to high PA levels based on estimated energy expenditure (EE)
and/or intensity(21). A previous study investigating
consumption (V@), heart rate and metabolic equivalence to traditional cooperativesy
such as, run and catch, dodgeball and capture the flag, showed PA levels of 50% maximal
oxygen consumption (V£nax), 65% heart rate maximum (HRmax) and 3.25 metabolic
equivalents (MET) during a 3@in play sessiofiLl46). Asthmatic children (n=6) engaging
in an active play intervention using cooperative games showed ~76 % HRmax and ~36%

moderate tovigorousintensity PA (MVPA) for 22 minutes over a 1 hour sess{a96).
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Although no final assessments were taken for caedmmratory fitness, the active play
intervention resulted in a high satisfaction rate and increased quality of life with children
perceiving that their fitness and asthma had improved. Following-weeB GAP
intervention using cooperative games, children physi c al activity scC
enjoyment significantly improved from 67+13% to 76+9¢21) These studies
demonstrate the potential of cooperative (social) games within ebpksd active play
program to improve psychosocial functioning, but whether sehgedl children
participating in a communitpased summer day camp GAP program achieymaity and
cardiovascular benefits comparable to traditionally structured PA programs is uncertain
(31, 63, 165, 176)urthermore, the importance of summer day camps in community parks
and recreabnal centres have been suggested to be an excellent setting for children to be
exposed to healtbnhancing environments outside of the academic school year, and that
more studies focused on communrigsed programs are warran{éd, 72)

It has been well dacment ed t hat childrends structur
treadmill and/or cycle ergometer exercise for 6 to 12 weeks of vigorous activity at 80%
90% of HRmax result in improving aerobic fitness, peak oxygen uptakep@&R) and
metabolic variables (lipgl glucose)18, 105, 113, 117) As well, inschool training
programs composed of sport skills/games, obstacle courses, and/or circuit training at 85%
HRmax, show improved cardiorespiratory fitness (i.e.,2v@x, VOQpeak) (11, 156)
Furthermore, children (80 years) participating in aeek inschool supplementary high
intensity interva training (HIIT) program, including circuit training and high intensity
games, showed improvements for }p@ak of 3.4% and 6.5% for normal weight and obese

children, respectivelf97). These findings, and improvements in waist circumference (WC)
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for obese childrenp ccurred foll owing childrends partic
(selected from a total of 14 games) for 6 min each (~36 min) twice a week in a school
setting(97). School playbased interventions consisting of both guided play (30 min) and
free play (30 minwith physical activity using balls, tennis racquets, hockey sticks, and
skipping ropes have been investigated. Findings show that %MVPA for children (7.1+0.3
years) ranged from 30.1% to 39.4% MVRA7, 88) Al t hough chil dren
adaptations to kschool stuctured endurance training interventions and/or sgpetific
training programs are important, the generalizability of the structured training programs to
community playbased active programs have been questiqiié®, 192) The poor
generalizability is due, in part, to the necessity of having a rigid training predram
percentage of Veénax, or %HRmax), expensive equipment, expertise of
teacher/profesionally led activities. For intervention programs with active game activities,
these are inadequately described and/or designed games incorporated into active play
studies(186). Therefoe, for communitybased programs to be effective, a selection of
games/activities that encourage children and adolescents to participate in PA are important
and need to align with the characteristics, attributes, and qualities associated with GAP
programg186).

The two purposes of this st u-dyeamspPAe t o f i
participation over an-8eek communitypased GAP program included in a summer day
camp environment isaintained PA was quantified duringlhour GAP program (3avk
L for 8 weeks) using accelerometer estimated EE, %MVPA and percent of time in sedentary
activity (%Sed). Second to assess the impact of a GAP program on-h@spahanges in

body composition (i.e., weight; body mass ind®MIl]; WC, systolic blood pressure
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[SBH; diastolic blood pressur@DBP]; resting heart rat¢HRr]; and aerobic power
[estimatedV@may) . I n addition, the range of childre
to prepost changes for all variables. Although the summer day camp environment grohibit

the possibility of a control group, the observationalpost study design will further our

knowledge of GAP and the effectiveness of using cooperative games in a community centre
summer day camp to under s-pamaeddA paktigatioment ur e of

healthrelated fithess benefits.

3.2.3 Methodology
Thirty-six children between the ages 6iZ years were registered to participate in
a community recreation centre chilwvwkekends su
period (July-August). This was a convenient sample thasvegistered and planning to
attend all 8 weeks of the camp (Monday to Friday). Prior to start of the summer camp,
children and their parents or guardians attended an information/orientation session. As a
result, fourteen children decided not to participate in the research study; however, they did
participate in all aspects of the summer camp including the GAP sessions with no data
obtained. The remaining twentywo (n=22) children were recruited into theidy with
parents/guardians submitting informed consent forms and a physical activity readiness
guestionnaire (PARQ+). Childrenbs participat
assent to start and continue in the research progim. study was gpoved by the
Universitydés Human Participants Research Eth
Physical activity programming in tresghtweeksummer camp for all 36 children
included GAP sessions, which were delivered three days per week for-@dinirthe

afternoon (22pm a 2-3pm). The rationale for selecting a GAP format was that children
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can set their own pace (i.e., spced) when participating in physically active cooperative

games, such as tapdrelays, to promote physiological benefits; and #ctivities are

guided (facilitated) to encourage PA participation but with minimal instruction and
feedback using positive role modéls86). The guided positive role models involved in the

GAP were experiersz kinesiologyundergraduate majors, who attended 3 workshops and
participated in 3 GAP sessions in a ratio of foleldren for oneundergraduate student.

The positive role models participated in the games to encourage children to participate but

at notme were the children forced and/or ridi
engagement in the games is s#ibsen and under their control.

The GAP sessions (~55 minutes) included a waprperiod, approximately six
sel-paced, ag@ppropriate coopelige games, and a water bre@dl?2). The cooperative
games dentified for the GAP sessions included games with sprinting, switching direction
and starting and stopping such as tag, red light green light and fishes and whales (see
AppendixF for a more detailed description of games that were play&dd)©98) The GAP
sessions were serstructured, so the researchers and physical activity leaders had games
planned for each session that provided opportunity for children to increase the volume of
PA participation (EE) and/or spend time at demteto-vigorous intensity levels
(%MVPA). In addition to the proposed cooperative games there was always an option for
the children to suggest alternative games. Appehkdixcludes examples of cooperative
games classified by intensity levels. All adivsessions were conducted in a temperature
controlled 20+2C gymnasium.

Anthropometric, cardiovascul@olood pressure and heart rat@)d aerobic fithess

assessments were completed at the community centre in the first week of the camp between
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10:00am ¢ 12:00pm. The assessments were completed by the researchers and supported
by physical activity leaderki{ nesi ol ogy students) trained
measurement techniques. Anthropometric assessments included i) body mass (kg)
measured onmelectronicweight scaleii) height (cm) measured twice to the nearest
0.25cm without footwear and while standing with their arms at the side looking straight
ahead; and iii) waist circumference (cm) was measured and averaged over two trials to the
closest 0.25cm. Body Mass Index (BMI) was also calculated for each chitah{kgFor
anthropometric variables, the percentage of coefficient of variation (%CV) for each
assessor (n=4) on each variable was <3.03elect ardiovascular assessments were
conducted at rest after a period of 10 minutes of quiet sitting. Resting sgsilitastolic

blood pressures (mmHg) and resting heart rate (bpm) were measured electrically (Omron
3214). All cardiovascular measures were assessed twice and averaged with a %CV for
systolic and diastolic blood pressure of 0.4% and 0.5%, respectivAlgnobic power
(estimated V@max i mLkg.mi!) was assessed usitige Legermultistage 20 meter
shuttle run as previously describ@dO0, 122)

Physical activity was quantified with ActiGraph GT3X+ accelerometers (ACC) for
the GAP sessions. ACC were placed at the hip with eldstinds and outputs expressed as
vector in counts (cntk0s?) (26). VO2 was estimated using a laboratory generated linear
regression equatiof21, 121) with a standard error of estimate of 0.75 kgt min! for
children during treadmill exercise and 3.23 kgt mint when playing active gamé$23).

To classify the volume of PA, the \é@stimates derived from ACC outputs were used to

calculate EE per minute, per session, per week and/or per(oamg SPSSv24
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Metabolic equivalents (MET) were determined using a laboratory generated linear
regression equatio(®1, 123)with a standard error of estimate of 0.3 MET for children
during treadmill exercise and 1.2 MET when playing active games. Classification of
intensity levels were as follows; sedentaryi (@.9 MET); light PA classified (3 3.9
MET), moderate PA (%.9 MET) and vigorous PA (>6 MET). The percent time spend in
each category was calculated for each child, for each session over the eight weeks and
reported as sedentary (%Sed), light (%LPA), maagMPA), vigorous (%VPA), and/or
moderate to vigorous (%MVPA) physical activitBecause of the intermittent (stsgart)
nature ofPA when children play sefpaced cooperative games, the %Sed activity (up to
2.99 MET) was used to reflect the metabalist of recovery periods that range from ~5 to
15 mLkg?! min?, rather than movements classified by-offt points. This increased
metabolic response (i.e., metabolic recovery) occurs at a time when minimal to no
movement is captured by treecelerometer (i.e., <200 crif8s?). The metabolic cost
during recovery has been reported to be i mpc
to exercis€56).

Descriptive data are presented as the mean = standard deviation (SD).
Anthropometric, healtnelatedfitness variables were compared before and after-thke 8
GAP prayrams using a paireetest p level of 0.05). Comparison of main effects for daily
and weekly estimated EE and percent of time at intensity levels (i.e., sedentary, light,
moderate, and vigorous PA) were performed with analysis of variance, and group mean
differences assessed by Tukey gust test atf<0.05). Relationships among estimated EE
(kcalmint; kcalsessiort; kcatwk?! and kcatamp?), intensity of PA (%Sed; %LPA;

%MPA; %VPA and %MVPA) and healitelated fitness measures were assessed by
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Peason Product Moment Correlation coefficienssll statistical analyses were conducted

using the SPSS v24.

3.2.4. Results
Participant Characteristics

Childrends characteristics can be found i
were 9 girlsand 13 boys. The average age was 9.8+1.3 years with minimal age differences
between girls and boyp¥ 0. 05) . The chil drenbds average bo
index (BMI) and WC were 42.5+12.1 kg, 144.1+9.8 cm, 20.3 + 4m%and 67.2+11.0
cm respectiely, with minimal sex difference$%0.05). The mean SBP, DBP, HRr and
estimated V@ max were 102+11 mmHg, 68+7 mmHg, 77+12 bpm, and 43.6+5:kgmL
Imin. There were no sex significant differences for systolic and diastolic blood pressure

and heart rateBoys had a significantly higher estimated ¥@x than the girls.
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Table 1: Characteristics of children prior to the guided active play program. Values
are presented as means = standard deviation. Sex differences between girls and boys
are denoted by an asterisk (*) for §0<0.05.

Total (n=22) Girls (n=9) Boys (n=13)
Age 9.8+1.3 9.9+1.2 9.8+1.4
(years)

Bocgg'\)"ass 42.5+12.1 41.7+106 | 43.0+135
Sta”dégg])He'ght 144.1 +9.8 145.28.6 | 143.4+10.9
Body Massindex 20.3 4.7 106435 | 208454

(kgm?)
Waist Cl(rgrt:]r)nference 67.2 +11.0 65.6 +7.9 68.3+12.9
Systolic Blood Pressure | 155 4110 100110 | 104 100
(mmHg)
Diastolic Blood Pressure 68 +7.0 66 +7.0 70 +8.0
(mmHg)
Resting Heart Rate 77 £120 81+120 74 £120
" (bpm)
Estimated VO max 43.6 +5.0 412429 | *459+53
(mL kg*min-)

Physical Activity Levels During the Eight Week Guided Active Play Program

The GAP program was planned for &kt for 8 weeks (i.e., 32 days) from July
to-August; however, considering vacation days and field trips there were 29 days available
for the GAP programming. On average children participated in 75% of the available
sessions (22.5+2.1 days) or 8vki!, which was consistent regardless of sex, age, BMI
and/or V@max (>0.05). The average duration of a GAP session was 55+& huwer
the eight weeks. The cumulativewgek average estimated EE for th&-heur GAP
program was 5076.0+1124.7 kcaimp!, with a range of 3439.1 to 7229.3 kcamp'.
Boys EE levels were 5256.6+1165.7 keainp!, compared to girls with 4816.6+1074.3
kcatcamp! (p>0.05). The cumulative-&eek estimated EE for the 1hr of GAP were

moderately related to number of participation days (r=0p84,.05), but not with age
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(r=0.37; p=0.092), BMI (r=0.42;p=0.069), and/or V@mnax (r=0.19; p=0.39). The

estmatd weekl|ly EE out put-gacefl GAP prograen are Hepittetiine n 6 s s
Figure 1. The estimated EE per week (@kd) during thel-hour GAP sessions were

677.5+120.3 kcakkt. During summer day camp, the daily EE forlaheur GAP session

was 225.639.8 kcakessiort and the average EE per minute was 4.1+0.1rkeat. The

weekly EE outputs fomost ofthe 8weeks were not differenp$0.05) with the exception

of week 2, which was higher than weelp@.05) (Figure 1).
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Figure 1: Childrends (n=22) average weekly

(kcalwk™?) for the eight-week, 1 hrd?, 3 dwk™ guided active play program. The
difference in energy expenditures between week 1 and week 2 were significant (*

p<0.05). EE forweek 1 was not different than the other weekspf0.05). Standard
deviation error bars are included.

The 8week GAP program average for percentage of time spent in each intensity
classification is reported in Figure 2. The modetateigorousintensity PA was highest

with 41.849.9 %MVPA, while the time spent in the remaining classifications were
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sedentary (21.0+£2.9 %Sed), light (37.3x10.0 %LPA), moderate (26.5+4.7 %MPA) and
vigorous PA (15.4+6.4 %VPA) (Figure 2). Boys had a greater %MVPA comparedsto girl
with 47.8+7.8 %MVPA and 33.1+£5.00 %MVPA, respectivgix@.05). The higher time
spent in MVPA for boys compared to girls was contributed to by both the %MPA (28.6+4.6
vs 23.4+2.7 %MPA)[§<0.05) and %VPA (19.245.1 vs 9.7+2.9 %VPAX(.05) (Figure

3). In contrast, girls spent more time in light PA (45.8+5.8 %LPA) compared to the boys
(31.4+7.8 %LPA) §0<0.05), while minimal differences existed for the sedentary
classification >0.05). The relationship for the estimated camp EE with intensity
classificatims were for %Sed (r=0.42=0.05), %LPA (r=0.24; p=0.28) and %MVPA

(r=0.12;p=0.59).
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Figure 2: C h ipdrogntagenoftime spentinZie)intensity classifications
for sedentary (07 2 MET), light (3.071 3.99 MET), moderate (4.0 5.99 MET), and
vigorous (>6 MET) during an 8-week guided active play program. MVPA represents
the cumulative time spend in moderate and vigorous combined. Standard deviation
error bars are included.
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Figure 3: Proportion of time spent in four intensity classifications during an eight
week summer day camp that incorporated a ondour a day, three days per week
guided active play program. Intensity classification included sedentary (SED) (02
MET), light (LPA) (3.0 T 3.99 MET), moderate (MPA) (4.0F 5.99MET), and vigorous
(VPA) (>6 MET) by girls and boys. MVPA represents the cumulative proportion of
time spend in moderate and vigorous combined. Standard deviation error bars are
included Sex differences between boys and girls are denoted by an asterisk fér a
p<0.05

Figure 4 illustrates the percentage of time spent in each intensity classification by
week over the GAP program with the percentage of time spent in %MVPA representing
approximately 42% from weelo-week. The %LPA waapproximately 37% over a week
to-week comparison, with the %Sed classification at approximately 21% from week to

week (Figure 4).
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Figure 4: Childrendés (n=22) average weekly

classifications during a summer day amp that incorporated a onehour a day, three
days per week guided active play program. Intensity classifications were described as
sedentary (07 2 MET), light (3.0 i 3.99 MET), moderate (4.0 5.99 MET), and
vigorous (>6 MET). MVPA represents the cumulaive percent of time spend in
moderate and vigorous combined. Standard deviation error bars are included.
Pre-Post AnthropometricSelectHealth-RelatedFitness Variables

Following 8weeks of GAP children (n=22) showed percent improvements in
resting SBR-7.0+£11.3 %) 6<0.05), resting DBP-{11.7+8.8 %) <0.05), and estimated
VO2max (5.3£8.4 %) [<0.05) (Table 2). Sex differences observed for body mass, body
mass index, waist circumference, resting SBP, resting HR anth&Owere not different
(data not shown)p>0.05). Comparing prpost percent changes following the GAP

program identified that boys only had a greater improvement in resting DBP compared to

girls with -15+9 % vs-7+6 % (<0.05). Guided active play result&d nonsignificant
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changes for body mass, body mass index (BMI), waist circumference and resting heart rate
after 8weeks p>0.05) (Table 2).

Table 2: Pre-post comparisons between anthropometric (body mass, body mass index,
waist circumference), cardiovacular (resting systolic blood pressure, resting diastolic
blood pressure, resting heart rate) and fitness (estimated \Mhax) for schoolaged
children (n=22). Significant difference £<0.05) between pre and post values are
denoted by an asterisk (*). Relave change percentage referred to as percent
difference (% Diff) is also included. Values are presented as means + standard
deviation.

Total (n=22) PRE POST % Diff
BO‘J'(KQ'\)"""SS 42.5+12.1 41.7 +12.6 -1.6 £9.2
Body Mass Index 20.3 +4.7 20.0 £5.0 -1.9+9.3
(kgm?)
Waist Clzglrjnr;lference 67.2 +11.0 68.1 +10.6 1.5+3.9
Systolic Blood Pressure | 155,199 94 +8.0* 7.0+11.3
(mmHg)
Diastolic Blood Pressure 68 +7.0 60 +6.0 * 11.7 +8.8
(mmHg)
_ (bpm)
Estimated VO max 44.0 45.0 46.3 6.0 * 5.3 8.4
(mL-kg*min)

3.2.5 Discussion
The primary purpose of this -Rtyaad)PAwas t o
participation, assessed by EE and intensity levels (%MVPAnaretainedver an eight
week summer day camp that incorporates a GAP program d1, i dwk?) using
coopeg ati ve games. The second objective was t
incorporated into a community centre summer day camp would improve adiposity (BMl,
WC) and/or cardiovascular fithess variables (SBP, DBP, estimateth&) in children.
A novel finding of this study was that children registered in a summer day camp and

participating inan8-week selfpaced GAP program (~1 hour of GAP for-®&ki') achieved
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a cumulative camp average of 5076.0+1124.7 Wikl a range of 3439.1 to 7229.3 kcal.
Theboys cumulative EE for GAP was higher than girls, however the differences were not
significant. During the +hour GAP session <childrenos EE ave
kcatsessiort with a weekly EE average of 677.5+120.3 kekl' sustained over the-8
weeks.In regard to PA intensifychildren participating in the seffaced GAP program had
a weekly average of 41.8+9.9 %MVPA. Boys were assessed to have higher %MPA and
%VPA than girls durind-hourselfpaced GAP, whereas girls participated in significantly
more %LPA throughout the-8 e e k s . The second novel findir
participation in 8weeks of selpaced GAP using cooperative games resulted in health
enhancing PA as evidenced by -m@st improvements for cardiovascular fitness variables
(blood pressure (BP) systolic and diastolic and estimated M@ax). The pregost
differences for boys and girls were not significant, except for diastolic blood pressure
wher e, although the girlsdéd showed significarl
lessthan that for the boys. Minimal ppost observations for the adiposity variables were
noted for boys and girls following sgtlaced GAP. The findings from this study are
relevant for communitpased summer programs that target sclaogle d ¢ hGAPdr en 6 s
formats and wish to use cooperative games to generate -eehldincing PA for
improvements in cardiovascular fitness. The finding that physiological variables can be
improved with GAP aligns very well with the improvements reported for fundamental
motor «Kill, positive psychosocial functioning, and academic performance outcomes.
Metabolic Characteristics of Cooperative Games in a Guided Active Play Program
Schootaged children (n=28; 8.6 yeaisyolved in simulated freplaying of ~10

out of 30possible cooperative games for 6 minutes each had an average EE of dhibkcal
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Land relative EE of 0.118 kdadymin'* at an average intensity of 5.1 MET using a portable
metabolic analyzef77). The 30 cooperative games were observed to have a range of EE
from 3.3 to 5.4 kcahin? and intensity levels from 4.4 to 6.3 MET with no significant
differences between boys and giftavas reported that during simulated guided active play
clusters of cooperative games based on average EE could be identified ranging from 2.7 to
5.1 kcaimin? (21). These previous results for small groups of children {B)=glaying
individual games for ~Eminutes were compared to longer bouts of active play with ~25
children. During a 30ninute active play session using traditional cooperative games that
included run and catch, dodgeball and capture the flag, selgedl children (n=16; age =

9.6 year) performed at 65% HRmax reported EE legEB&9 kcaimin with a relative EE

of 0.127 kcakgmin for a total of 118.5 kca&Omin! at an average of 3.25 MET46).
Similar findings were reported for psehool children(n=11; age = 4.7 yeaperforming
active for 20 minutesvith an average EE level of 3.9 keain! with a range of 3115.1
kcatmin and an average intensity level of 5.91 MET using a portable metabolic analyzer
(68). To the best of our knowledge the current study is the first to show that cooperative
games performed in a longer GAP session (~55 minutes) with 22 saipedikchildren over
8-weeks hadmaverage EE of 4.1 kaalin and a relative EE of 0.174 kdajmin for a

total of 225.6 kcadessiort at an average of 4.80 MET (range from 3.70 to 6.77 MET). The
finding that children could not only maintain single game EE and %MVPA levels, but also
sustain them over an-WBeek summer camp program is important for community
recreational c e n theadhvetatedaphysicahagd physiologicalpfimesy e
parameters during the summer cafvp, 140) Finally, the findings that poor to moderate

relationships between PA levels occurring during Rdecomponents of a summermnop
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with age (r=0.37; p=0.092), BMI (r=0.42; p=0.069), and/or2@x (r=0.19; p=0.39)
suggests that cooperative games within a GAP format may be an effective programming
strategy for childrends summer day bodg mps
composition and fitness levels that exist with diverse camp registrants. This is an important
finding in support of providing heakbnhancing PA in community centre programming

for boys and girls participating in a s@éced, fun environment.

While all activities occurring in the full day summer camp were not evaluated, it
has been suggested that the effectiveness of the physical activities component of a summer
day camp must include a proportion of time at MVPA in either continuous and/a@r dfout
activity and should be studied over several weeks/months to provide positiverb&atd
fithess benefit$68, 146, 188)The weekly %MVPA levels for cooperative games during
GAP in this study were 41.8 %MVPA with a range of 38.9% to 46.2 %MVPA were higher
than those previously reped for children (512 yeas) attending a summer day camp.
Previous findings showed daily averages of 15.6 %MVPA for-plsed programming
(i.e., freeplay and structured play opportunities both indoor and outdoor) and 24.0
%MVPA for sport focused sumen day camp (i.e., tenni€}5).

The higher intensity levels for cooperative games anepsel@dGAP that includes
short burst/sporadic activity patterns, compared to[itag activities, have been suggested
topromotec hi | drends cardiorespiratory @@8) ness
Although boys had a greater %MVPA compared to girls with ~48 %MVPA (or 26 minutes
per session) versus ~33 %MVPA (or 18 minutes per session) o\&nibeks, these levels
are within the range identified to improve cardiorespiratory fithness and blood pressure

(188). As well, the finding that girls spent more time in light PA (~46 %LPA) may have
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also contributed to improvements in cardiorespiratory fit{@4€) and should not be
overlooked in programming summer day cadfocomponents.

In light of the greater %MVPA for cooperative games during GAP noted for this
study compared to pveus reports requires some explanation. It has been reported that
while a linear regression model to predict MET from ACC output accounts for 65% of the
variability found in activities of daily living, there are intrinsic errors in estimating MET
based oACC outputs using a linear regression md@eél. The errors are associated with
the inability of ACC outputs to determine MET values for upper body effort (i.eyimgrr
a load), to assess MET levels from walking up a grade compared to walking on the ground,
and to accurately predict MET values when ascending stairs (i.e., intermitteimteigéity
activity). To address these possibégrors andlower the possibilit of incorrect
classifications of PA intensity, this study used cooperative games that do not promote upper
body effort, grade walking, and/or stair climbing. Second, MET levels predicted from a
linear regression model were used to classify PA intensdtesooperative games instead
of aligning ACC outputs to cuiff levels(122) In addition, the MET values for cooperative
games were estimated from ACC vector outputaX8s in count$0s?) and not ACC
vertical outputs (daxis in countsnin?) by a linear regression model with a coefficient of
determination (R of 0.951 and a standard error of estimate of 0.355 MET for cooperative
gamegq123)(see AppendiE). This is important since ACC outputs using epoch intervals
of 60 seconds for classifying intensity results in a large proportion (i.e., 65% to 71%) of the
simulated fregplay cooperative games to be classifiedorrectly (77, 143) Epoch
intervals between 6.4 and 12.8 seconds were used since they have been associated with

improved accuracy (93%) for classifying intensity and typ®Af(26). In addition, the
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stopands t ar t movement patterns that occur wi t h
MET levels when using ACC cuff levels toclassify PA intensity levels. To minimize the
underestimation of MET associated with assigningatiivalues, this study used predicted

MET value to assign intensity levels. For example, ACC outputs for cooperative games

have been reported to have relatliwlow counts (0 to 200 cni¥1), which is characteristic

of minimal to no movement (i.e., sedentary) despite a metabolic cosb MEBT (123).

This phenomenon (minimal movement with higher metabolic rate)asregf to metabolic

recovery and is associated with excess-pagstcise oxygen consumption (EPOC), which

is important in physiological adaptation processes for child&&). A third possible

explanation for these higher %MVPA results may be that duringPheomponents

children playing cooperative games in a GAP program weeetaldngage in more social

interactions and enjoyment with their peers andkthesiology leaders. A previous study
reported that childrenbés activity |l evels du
interactions, as well as being active, resulting imenmositive behaviour§l50) In fact,

the findings showed that both the time spent alone, and antisocial behaviours decreased as

the program continued. Sikar results were reported for a simulated fptsy environment

where cooperative games showed enjoyment levels of 71% across 30 (@@nds
addition, a GAP intervention using cooperat:.i
fun or enjoyment significantly increased from 67+13 % to 760124 Taken together

the results of this study support the suggestion that cooperative gante$AP) are

i mportant and relevant features that shoul d

(15, 72, 81)
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Physiological Adaptations Following a Guided Active Play Program Using Cooperative
Games

The children in the current study showed a statistical, +5.3psomement in
estimated V@max, which is similar in magnitude to those observed in previous studies for
prepubertal children during high intensity interval sprint training (HIIT) (running) and
aerobic endurance training. Following 13 weeks of continuougmdarance training at
MVPA (>80%HRmax; 3 times per week) d@ax increases ranged from +7 to +15% with
minimal differences observed between boys and dilE2, 132) When comparing
continuous run training with HIIT, both groups reporiecreases in peak VDhowever,
the HIIT group alone was associated with increases for other cardiorespiratory variables
(i.e., peak oxygen pulse, oxygen pulse at the ventilatory threshold, and ventilatory
threshold). As a result, it was suggested thidtld program confers a different training
effect in comparison to continuous steadgte trainingd11, 13, 118)Despitesimilarities
in cardiorespiratory responses followingwéeks of continuous moderate and/or HIIT
programs, the intermittent nature ol T program, which resembles the intermittent and
sporadic nature of chil drenoés PA movement
childrends phys({1lb 3 4 systamatic eedieavcanauded dhatsHIIT
programs (i.e., two or three times a week for 7 weeks) show the greatest improvement in
physical and cardiovascular health among childrenaaiotescent§s1).

The significant improvements in systolic and diastolic BFBahmHg ¢7.0%) and
-8 mmHg €11.7%) for schoehged children following the GAP program are comparable
to adaptations (i.e., SBP4.3 %49 and DBP[-5.0 %) from previous reports using HIIT

programming145, 180) In contrast children engaged in continuous modengasityPA
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programs, showed lower BP responses for SB® (o) and DBP-2.4 %)(145, 180) The
reason for this finding is uncertain, however the repeated effects ofexarsise
hypotension (PEH) associated with the intermittent PA movemenisgdoooperative
games may contribute to the larger improvements in blood prg4dsiée When adjsted
for exercise intensity a 3Minute session of playing cooperative games compared to
playing video games and watching television showed significant increases for SBP (+19
%) and DBP (+8 %) during the cooperative games. Following 40 minutes of reémrary
cooperative games the average BP were significantly reduced for2B%) and DBP-(
6.1%) compared to TV watchin{@46). To verify the BP responses to cooperative games,
video games and TV watching a-68cond cold pressor test was administered immediately
following recovery and showed a reduced postrcise BP reactivity linked to unknown
vasodilatory responses. While the current study did not evaluate BP responses during GAP,
if the acute PEHontinuedduring the 8week GAP program then this may have contributed
to the improved BP changes noted in this stii#6) Although the mechanism(s)
underlying the BP changes are unknown, future studies focused on vasodilatory contro
(i.e., endothelialependent, and endotheliablependent) mechanisms need to be
investigated.

Regarding adiposity parameters, no significant improvements were reported for
body mass, BMI and WC afterW8ks of the summer camp GAP program. Following a
sunmer recreational and educational day camp focused on adiposity variables for
overweight and obese children12 year) no significant changes were noted for body mass
and BMI (147). Furthermore, the lack of changes in body composition agrees with

observations from a systematic reviewigh concluded that little evidence is available to
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suggest that HIIT can elicit significant changes in body composjiah Although no
significant improvement in measures of body mass and/or BMI occurred for this summer
day camp program, children (9.4 year) attending a residential camp, focused on lifestyle
behaviours including PA as well as nutritional anést management classes for 2 weeks
have shown improvements in body compositidA8). Under these conditions, a mullti
professional team lead the children through all aspects op cartivity, including
educational program®&A sessions and stress management counselling, which resulted in
improved body mass, BMI and WC. In summary, it appears that summer day camps using
GAP and cooperative games as PA interventions can target espliatory and
cardiovascular variables but are nmtcessarilyassociatd with significant adiposity
improvements in scho@ged children. A systematic literature review by Strong et al.,
(2005) showed that modera®A for 30 to 60 minutes lead to reddcéotal body and
visceral adiposity in overweight children but such programs do not influence the percentage
of body fat in normal weight children thereby indicating the normal weight children may
require a larger volume of intenBé to achieve such benef(174) Whether the total PA

EE, %MVPA and/or the intermittent and spdic movement patterns observed for
cooperative games within the GAP program contributed directly to these improvements is
unclear.

The current study has some limitations. First, the recruitment of a convenient
sample/cohort from a community recreationaé nt r e 6S summer camp Ppr oc
generalizability of these results. The children in the current study may have been
accustomed/attracted to PA, thereby contributing to higher levels of PA participation.

Future studies should consider recruitingoatomol group and/or comparator group to deal
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with potential bias that may exist within a convenient sample group. Second, the total
sample size and the number of boys and girls is limited and do not allow for statistical
assumptions to be achieved (i.awer of the test) for comparisons between genders. Third,
although the assumption that cooperative games within a GAP format are associated with
intermittent and sporadic movement PA patterns for children is valid, future studies should
quantify the numberand duration of stopndstart movements, and diagonal
(perpendicular) movements. These data are important before the role and/or impact of
movement PA patterns are assigned to chil dr
adaptations. Fourth, we only wrded PA levels within the 6@inute GAP program.
Therefore, it is unknown whether the recreational and social program activities within the
full day at summer camp might have influenced the PA levels and subsequent physiological
adaptation for children. lthough a full day summer camp energy expenditure and Y%oMVPA
showed lower EE (kcahin'') and %MVPA compared to the GAP program (see Appendix

E for pilot study). Lastly, it is well known that genetic factors and ethnicity could be related
to hypertension iradulthood, but no evidence is available regarding such differences in
children. In this study, our convenient group was composeafrafan-American, East
Asians and Caucasignsmay be interesting to look for such potentially genetic differences

in future studies.

In summary, the most relevant finding of the current study was that a community
summer day camp containing 60 minutes of cooperative games within a GAP program (8
weeks, 3 davk?) resulted in increased \ax and improved BP in children. The
mechanism(s) underlying these changes could be due to increased metabolic demands and

energy expenditures elicited during cooperative games and guided active play. Therefore,

77



cooperative games in a GAP based intervention appear to be very practicalde in¢che

PA components of a summer day camp when considering PA levels, and participation.

Further studies should be undertaken to investigate the impact of PA intensity, type and
duration of PA movement patter nsriskdactore hi | dr enr

during GAP.
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3.3  MANUSCRIPT Il

Short-Ter m Vascul ar Responses to Childrends Gui

3.3.1. Abstract

Background: This study examines the effectiveness of a guided active play (GAP)
intervention on body composition changes and cardiovasthitand pressure and heart
rate) parametersf schoolaged children. Identifying early, shddgrm responses to play
based phyisal activity (PA) are required to encourage children to be physically active and
improve cardiometabolic health and fitness. This study aims to determine the impact of PA
levels on anthropometric, musculoskeletal fithess, cardiorespiratory and micravascul
function following a 5week GAP program.Methods: This was a prgpost design for
children (n=18; 9.8+1.5 years) participating in-aéek (4 daysveek'; 1 hourday?) self

paced GAP program using cooperative games. Height, body mass, bodiydeagBMI),

waist circumference (WC), grip strength and estimated leg power, blood pressure, and
estimated aerobic power (\4@ax) were assessed. Vascular function was assessed by Laser
Doppler Perfusion Imaging paired with iontophoresis to assess cusaneowvascular

flow stimulated by endothelial dependent (ED) and endothelial independent (EI)
mechanisms at a current of 20 pA for 210 ®ets (ED) and 400 semds (El) using
acetylcholine (ACH) and sodium nitroprusside (SNRgsults Children completedn
average of 556+132 kcak! at 34.3+16.8 % time at moderdtevigorous intensity
(%MVPA) throughout the GAP program. Shoetm GAP program reduced resting heart
rate €9.5%) (<0.05) and diastolic blood pressur&.8%) (<0.05), with no significant
differences observed for body mass, WC, BMI, musculoskeletal fitness (grip strength and

leg power) and estimated \d@ax (p>0.05). El stimulated vascular perfusion was higher
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for measures of peak perfusion (19.8%5{.05), average perfusion (36.8%%0.05, and

area under the curve (28.8%9<(.05). Following GAP, the relationships between EI
perfusion with mean arterial pressure and systolic blood pressure were p=@6&Ib] and
r=0.63 0<0.05). No significant differences were observed for ED stimulasestular
perfusion and their relationship to any other variabpe®.05). The relationship between
changes in El stimulated vascular peak perfusion with energy expenditure and %MVPA
were r=0.74§<0.05) and r=0.70p<0.05). ED stimulated peak, average &mtal perfusion
following the GAP were mixed. Following thevieeks of seHpaced GAP program, the
rates of vascular perfusion, assessed by quadratic equations, showeerpus post
differences for coefficient a of 1.09+£0.78 and 1.63+@£L0(05) anda coefficient b of
0.17+0.81 and0.74+1.03 <0.05), respectivelyConclusion Children benefitted from a
relatively high energy expenditure and %MVPA during the-gatfed PA. The GAP
intervention showed early cardiovascular changes witbloanges in body composition,
musculoskeletal fitnessandv@a x . Chi |l drends control of vasc
shortterm GAP program shows a positive adaptative response of El stimulation (or smooth

muscle control) of perfusion compared to ED stiatioh.
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3.3.2 Introduction

The importance of increasing physical activity (PA) levels as a strategy to improve
selecthealthrelated cardiometabolic risk factors during childhood and adolescence has
been well documente(¥, 12, 139) Endurance training protocols employing progressive
intensity levels of 8®0% maximal oxygen consumption (\(@ax) and/or maximal heart
rate (HRmax) over approximately idee ks r epor t I mprovements f
oxygen uptake (Veépeak), blood pressure, blood lipids and glucds® 105, 113, 117)
Chil drenods hi gh iningtpeogramst (MIIT) iaret associated with r a
improvement of cardiometabolic variabldd, 18) Although the importance of increasing
PA levels to promote cardioméialic health and fitness is supported by public health
policy, only a small percentage of children and adolescents achieve daily PA levels
recommended by global guideling$2). These findings have led to wettkmoderate
relationships and weak treat ment effect si zi
cardiometabolic improvements for scha@ged children(7, 84) Moreover, challenges
associaté with quantifying habitual daily PA have contributed to the weak relationship
between PA and cardiometabolic improvements for children and adoleg et

The paucity of studies that investigate dhil e n6s car di omet abol i c
endurance or aerobic activity for unorganized training further complicates our
understanding of these responses. Il n an atte
cardiometabolic adaptations, studies used vawechdts ranging from relatively simple
unorganized activities with minimal equipment and instructions (i.e., free play), o self
paced, unstructured fun activities with limited instruction to encourage increased energy

expenditure (EE) for the majority oifte (i.e., active playf186)to complex organized,
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professionally led, endurance training with targeted outcomes accomplished within and
outside of the physical education curricul(ii, 18) Free play leads to insufficient time
spent on increasing both the amount of PA and the time spent in mebevagerous
intensity (Y%oMVPA) levelg63). Professionally delivered Boolbased physical education

(PE) classes and programs lack the necessary amount and intensity of PA for
cardiometabolic improvement$38). These fndings question the feasibility of
implementing free play and/or schdmsed interventions targeting multiple goals and

delivered over several months.

To overcome the challenges associated with free play and/or organized school
based programs, it hasdn suggested that the attributes and qualities of guided active play
(GAP), including limited instruction time, sgifaced, freely chosen activities and positive
enjoyment levels may promote increased PA participation for child@s). When GAP
is combined with c¢hil dateactibemessordnorpasimgaselfi ve gam
paced EE and time spent at %MVPA has been rep@tedReprted findings show that
GAP interventions have increased the volume of PA and %MVPA levels which may
promote cardiometabolic and psychosocial benefits for sekged childreri20, 121, 122)
Further mor e, when childrenbs coopeweak i ve gar
GAP program(122) or an endurance training program, cardiorespiratory fitness is
improved(97), which is comparablé continuous or interval aerobic training delivered
over 812 weeks in schoddased program@d.1, 112, 156)The relevance of these findings
for implementing GAP interventions are encouraging, since PA levels provide children

with improved cardiometabolic adaptations.
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Despite the i mprovement in childrends car
term endurance programs (greater than 8 weeks)rderstanding of the early or short
term (45 weeks) changes require further investigation. Short term changes in
cardiometabolic parameters, primarily ¥@ax, may be relevant in monitoring training
progression in structured school settings and/or clirsiediings since not all parameters
adapt at the same time/rg84). Findings show that changes in markers of cardiovascular
(CV) risk (i.e., VOmMax, plasma lipids, blood pressure, blood insulin or glucose levels)
followedimprovements ithe control oimicrovasculaperfusion(131, 193) Furthermore,
studies with overweight, obese and/or diabetic children suggest that theteshort
adaptations for microvascular responses to cardiorespiratory endurance training may play
an important early role in further cardiorespiratory adaptatiortbese studies, the control
of microvascular perfusion by endotheld#pendent mechanisms shows a greater response
to exercise trainin@l29, 149,193) Al t hough chil drends fitness |
CV and microvascular functiof149), the role and timing of endothelidependent (ED)
and endotheliaindependent (EI) functions in normaakight children following a self

paced GAP program are lacking in the literature.

The purpose of this study was to: 1) determine the PA participation of healthy
children throughout a fiveveek communitypased GAP program by assessing EE (k&al
1 and %MVPA; 2 measure the iIimpact of a GAP progr
pressure, V@max, body mass index (BMI) and waist circumference (WC) before and after
participation in a Bveek GAP program; and 3) measure the impact of the program on the

cutaneous microzular flow stimulated by ED and El mechanisms. The results of this
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study will provide important information about the control and responsiveness of the

childrends vaspeced®AP. system to self

3.3.3 Methodology

Participants & Recruitment Children (812 years) were recruited to participate prior to
starting a summer school program. Parents/guardians completed an informed consent form
and a physical activity readiness questionnaire (PARQ+). In addition, children provided
verbal assent to participate in the study before each of the hreddtied fithessssessments

and the GAP progr am. Al l procedures were &
Participants Research Committee .

Study DesignChildren participated in anehour GAP program conducted fedays a

week, for fiveweeks during July and August. The GAP session served as an afternoon
O0recessO6 peri od, -2mnomepduduriagithe summensckool progeam. 1
During the remainder of the summer schoaildren were engaged in academic pursuits
(mathematics and writing) and creative arts (theatre). Select health, fitness and vascular
function parameters were assessed during the first and last week of summer school. PA
partication was assessed each alag quantified during the GAP program.

Procedures andleasurements:

Health RelatedFitness:Body mass (kg) was assessed using an electronic scale, height (cm)

and waist circumference (cm) (landmark was placedppermost border of the hip bones
on both sides of the bodyere assessed using a measuring tape, and an automatic blood
pressure cdifwas used to assess resting heart rate (HRr) (bpm), resting systolic blood

pressure (SBP) (mmHg), and resting diastolic blood pressure (DBP) (mmHg). The blood
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pressure and heart rate assessments were taken after a 15 min acclimitization period in a
recline position prior to the starting the microvascular function assesq@EntMean

arterial pressure (MAP) was calculated using a standard mathematical formula by the pulse
pressurdSBP +(2 x DBP) divided by threg154, 191) In addition, the Leger 20 metre
shuttle run was used to estimate M@x in mLkglmin? (100). All assessments were
conducted by the investigators and/or kinesiology students experienced with the equipment
and procedures to within a coefficient of variata? 3% (20, 123)

Physical Activity The GAP prograroonsisted of a warrap (3 minutes), avater break (2

minutes) and 55 minutes of s@liced PA incorporating age appropriate cooperative games

56 games per session) sel ect ed20,f21, d2Bfsee c o mp e n
Appendix F for more details on the games that were playetihe GAP sessions were

delivered with the support afxperienced Kinesiology undergraduate majors serving as

positive role models and encouraging children to participate, at a ratio of five children per

one kinesiology student (5:1). At no time were the children forced to participate. All

children were abléo participate without feelings of incompetency; and were provided the
opportunity to cooperate and socialize with peers while having fun and being (@€tjve

123)

PA was quantified during the summer school program with accelerometers (ACC;
ActiGraph GT3X+), which were affixed on the right hip an elastithb@CC outputswere
determined by ActiLife v2.1 software and the vector (expressed in 10 second €@6¢hs)
used to estimate oxyg@onsumption (V@ (mLkgmin?t) with laboratory derived linear
equations (20, 123) The explained variance fRand Standard Error of Estimate (SEE)

were 0.95 and 1.07 nkg'min’?, respectively. EE (kcalk?!; kcatmin'l) and metabolic
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equivalents (MET) were calculated. PA intensity was estimated frdaT Malues
classified as sedentary (<1.9 MET), very light (2.0 MET), light (3.63.9 MET),
moderate (4.9 MET) and vigorous (>6 MET), using published cutoff crit¢?2i@, 123)
and expressed in percentage of PA time, 3&°A).

Microvascular FunctionED and EI regulated vascular function was assessedabgrL

Doppler Perfusion Imaging (LDPI) paired with iontophoresis (Periont System for PeriScan
PIM) using acetylcholine (ACH) (Efeontrol) and sodium nitroprusside (SNP) El
control). Perfusion analysis was performed from scanned images recorded wigmeedist

of 12214 cm to the forearm and a resolution ranging from1142mm. The described
protocol is based on previous studies conducted on chi{@ideri26) Children arrived in

a fasted state {Bours) and before assessment of vascular fundtienchildren sat (rest)

for a minimum of 15minute during which they were familiarized with the LDPI equipment
and the iontophoresis patches. During the familiarization period children (and parents if
they wish) were provided an opportunity to ask questiabout the procedures and
equipment. Following the introduction and familiarization periods, children were reclined
on a bed for measurement of resting skin temperature (using an automatic skin
thermometer) and blood pressure of the-dominant hand (~Einutes).

lontophoresis protocols were conducted using two adhesive patch electrodes (150mm
diameter) placed on the forearm mpdint between the wrist and elbow with the arm
extended and resting on a cushion. Next a baseline current (20 uA) was apghed t
electrode patches for 210 seconds (according to manufactures specifi@it)pa) which

time 200 W of either ACH (1%) or SNP (1%) were delivered to iontophoresis patches.

Analysis of microvascular function assessed by LDPI occurred for 20 minutes. The
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selection of ACH and SNP (gpared in a 0.9% saline solution) were used to provide
vasodilation through ED and El mechanisms, respecti{@y, 155) See Appendix

(pilot study 5) for more details regarding the procedures and mechanism used for
iontophoresisBaseline perfusion (expressed in arbitrary blood perfusion[Bhlf) was
established during the last minute prior to the start of the iontophoresis. Following
iontophoresis, the vascular responses were quantified for peak perfusion (highest perfusion
value during the entire iontophoresis protocol), average perfusion (calculated by the
average perfusion from the start of iontophoresis to the time when iontophoresis was
stopped)(17, 25)and the full perfusion (calculated by area under the c{AC]).
Progression curves (i.e., rate of change over time/current during iontophoresis) for ED and
EI were compared using |lineapB)+b(éc)survd ( x)
fitting procedures. The equatiaterived coefficients (a and b) dsonstants (c) assess the

rate of change in ED and EI regulated vascular function, while the goodness of the curve
fitting proceduress determined by the Rand SEE. Peak cutaneous vascular conductance
(CVQC),is an important function as it takes into agnt the variations in blood pressure that
may affect local blood flow. CVC waexpressed as pumHg, determined by the ratio of
peak iontophoresis perfusion divided by the mean arterial pressure for both EI and ED.
Subsequently the peak CVC was expressgercentage of change reported for both ACH
and SNP stimulation using the following calculation (peak Cw3ting CVC / peak CVC)
multiplied by 100(102, 155)

Statistical Analysis and Data TreatmeBtescriptive statistics were determined for all

measures and expressed as mean and standard deviationst(8I2anSelect health

relatedfitness and vascular function parameters (peak perfusion, average perfusion, AUC
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perfusion, pealCVC and pealpercertCVC) before and after the GAP program were
compared with a pairedtést p level = 0.05). Linear (LIN) and quadratic (QUAD) curve
fitting models were performed (using SPSSv.24) to generate coefficients (a and b), and
constants (c). The El and ED curiéirig data (coefficients and constants) were compared
before and after the GAP program using a pahutedtt  level = 0.05).

Prior to comparing the PA measures, the homogewnéitsariance assumption
(Leveneds Test of E q u adnfirmeg. WaeKly a&iverptay PAVar i anc
measures for kcaveek?!, kcatmin, %MVPA and percent time at sedentary activity
(%Sed) were compared kgnalysis of analysis of variancANOVA) (SPSSv24). A
Tukey posthoc test was used to compare the weekly changekevel = 0.05).
Relationships among select healétated fitness, microvascular functions and PA
parameters were assessed using the Pearson correlagticienmt.

Before performing the analysis of covariance (ANCOVA) an evaluation of the
relationships between the covariate and the pre levels of vascular perfusion was
accomplished by testing the homogen@&fyregression (slope) assumptibnmportantly
the interactions between covariate and pre levels were not different. Furthermore, a test of
the homoegneityof-v ar i ance assumption (Leveneds Test
reported no significant differences across pre levels of vascular perfusion (independent
variable). Therefore, the covariate (PA Fadtamomposed of kcaleek! and %MVPA)
was included in the analysis to evaluate the relationship between the PA Factor (covariate)
and the post minus pre changes in vascular function (dependent variable) controlling for
the impact of the starting levels on the post minus pre changes OneWay ANCOVA

was used to test for any differences that the pre or starting level may have on vascular
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perfusion after the GAP program (i.e., post minus pre data) for functional measures of peak,
average and total (AUC) perfusion. As well, a costari(i.e., PA Factor was used to
evaluate the interaction between the PA Factor and the post minus pre changes (dependent
variable), while controlling for pre levels on vascular perfusion. The PA Factor (covariate)

was generated prior to the ANDVA and wascomposed of kcaleek! and %MVPA.

3.3.4 Results

The average weekly PA levels assessed by estimated EE, %MVPA and %Sed time
were 556+132 kcabk?, 34.3+16.8 %MVPA and 12.7+5.1 %Sed, respectively, over-the 5
week selfpaced GAP program. Theverage weekly EE ranged from 317 keki' to 783
kcatwkt. The range of PA for %MVPA and %Sed behaviours were 22.2 to 52.4 %MVPA
and 5.3 to 24.8 %Sed, respectively. Minimal differences between boys (n=12) and girls
(n=6) were observed (p>0.05).

Childrendés gr owt h, heal th and fi-tveelesels par ame
paced GAP program are presented in Table 1.
height, body mass, BMI, combined grip strength, and leg power (p>0.05). Resting blood
pressureand heart rates responses, obtained during a 15min rest in a reclined position, and
estimated V@max were compared before and after the program (Table 2). Following the
5-week GAP program, decreases were observed for resting DBP (64+8 vs 59+5 mmHQ)
(p<0.05) and HRr (84+17 vs 76+12 bpmx(0.01), with no significant differences for SBP

and MAP (£>0.05) (Table 2).
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Table 1: Childrends (n=18) anthropometric
5-week (4 daysveek?; 1 hourday?) guided active play program. Measurements were
obtained in the first (PRE) and last (POST) week. Anthropometric variables include;

age, height, body mass, body mass index. Musculoskeletal fitness variables include;
combined grip strength ard vertical jump height. Data is presented as mean$
standard deviations.

PRE POST p Level
Age
9.8° 15 99° 14 0.43
(years)
Height
137.8° 10.5 139.2° 10.6 0.69
(cm)
Body Mass
38.3° 10.2 40.1° 10.2 0.39
(kg)
Body Mass Index
19.7° 4.3 20.2° 4.4 0.43
(kgm?)
Combined Grip
Strength 30.6° 5.1 33.5° 7.9 0.13
(kg)
Vertical Jump Height
20.0° 5.4 21.6° 4.8 0.27
(cm)

9(
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Table 2: Cardiovascular responses of children participating in a shorterm (5-weeks,

4 daysweek?; 1 hourday?) guided active play program (n=18). Resting blood
pressure and heart rate measurements were taken in a reclined position following 15
minutes of rest. Oxygen consumption levels were estimated from the Led2d-meter
shuttle run test (estimated VO2max). Data is presented as mean$ standard
deviations.

Variable PRE POST P Level
Systolic Blood Pressure
99° 10 98° 8 0.83
(mmHg)
Diastolic Blood
Pressure 64° 8 59° 5 0.05
(mmHg)
Mean Arterial Pressure
75° 7 72° 4 0.13
(mmHg)
PulsePressure
34° 12 39° 10 0.123
(mmHg)
RestingHeart Rate
84° 17 76° 12 0.01
(bpm)
Estimated VO2max
) 46.8° 5 47.8° 5 0.21
(mL-kgtmin-t)
The protocol for assessing childrends mioc
andEI(SNPst i mul ati on of wvascul ar perfusion. Chi

regulated perfusion showed a rise phase followed by a steady state with a current of 20 pA

for 210 seondsfor ED protocol and 400 sendsfor the El protocol (Figure 1).
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Figur e 1. Childrendéds (n=18) microvascul ar
to acetylcholine stimulatedéndothelialdependent (ED)(top panel)i.e., 20 pA for 210
seconds) and sodium nitroprusside stimulateéhdotheliatindependent (El)(lower
panel) (i.e., 20 pA 400 seconds) vascular perfusionError bars are standard
deviations.

ED-acetylcholine and E$odium nitroprusside stimulated perfusion was quantified
for baseline, peak perfusion, average perfusion, and total perfusion (AUC) before and after
the GAP program (Figures 2 and 3). The GAP had no significant influence on ED and El

baseline vascular perfusion (p>0.05). The ED stimulated vascular perfusiomoivas
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significantly lower when determined for peaB.g8%) (p>0.05), averagel(0.3%) (p>0.05)
andarea under the curver(2%) >0.05) following the Bveek GAP program (Figure 2).

In contrast, the GAP program increased EIl stimulated vascular perfusion for peak (19.8%)
(p>0.05), average (36.8%1)<0.05), and AUC (28.8%)&0.05) (Figure 3). Thambient,

room and skin temperatures assessed during the microvascular assessments remained
unchanged throughout the study. The ambient and indoor temperatures during the first and
last week of the GAP program were 271® °C and 28.21.6 °C, and 25.90.3°C and
26.1°1.5°C, respectively. The forearm cutaneous skin temperatures during the first and last
week of the GAP program were 360L3°C and 36.20.3°C, respectively.

To identify the influence of the baseline levels on peak perfusion, the percentage
increase from baseline to peak perfusion was determined. For ED stimulation, the peak at
the start of the GAP program compared to baseline was @9®ith 392.4% >0.05)
observed after the program. The percentage change for peak perfusion compaeduhé bas
perfusion with El stimulatiobefore and after-wveeks were 309% and 348.3%>0.05).

ED stimulation showed peak CVRefore and after -veeks o0f4.0+1.3 pummHg and
4.0+1.2 punmHg (©>0.05). The peak CVC at pre and post measurements were 3.7+1.9

pummHg and 4.6+1.6 pommHg with El stimulation§>0.05).
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Figure 2. Childrenbés (n=18) cutaneowus

dependent (ED, 210 seconds at 20pA) protocol for the baseline, peak, averégee
primary axis) and total area under the curve (see secondary axis) before (PRE) and
after (POST) a 5week selfpaced guided active play program. Data is presented as
means and error bars are standard deviationsPRE and POST differences are
denoted byan asterisk (*) for ap<0.05.
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Figure 3. Childrenbds (n=18) cutaneowus

independent (EI, 400 seconds at 20pA) protocol for the baseline, peak, averggee
primary axis) and total area under the curve(see secotlary axis) before (PRE) and
after (POST) a 5week selfpaced guided active play program. Data is presented as
means and error bars are standard deviationsPRE and POST differences are
denoted by an asterisk (*) for gp<0.05.
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Next we calculated the diffence between the pre and post microvascular response
for all children. More children had positive change to EI stimulation (12 of 18 children)
compared to the ED stimulation (7 of 18 children) regardless of the vascular fuietion
peak, average, aremder the curve and rate of perfusiasyessed following the program.

A correlation analysis between the post minus pre vascular function changes (AUC) with
growth (body mass, height), health (BMI, SPB, DBP, resting HR) and/or fitness (combined
grip stength, vertical jump height or leg power and estimatednvdX) showed mixed
results (Table 3). The Pearson Correlation Coefficient between post minus pre changes for
ED and El stimulated vascular perfusion with growth, health and fipegasneters ranged

from low to moderate p0.05). The relationships between pulse pressure and peak
perfusion were not significant with for ED r=0.0§8>0.05) and for El r=0.044 (>0.05).

The relationship between change in the average vascular peramsiochange in pulse
pressure was r8.001 for the ED>0.05) and r=0.113 for EI p>0.05). The relationship
between the total (AUC) perfusion and the change in pulse pressure for the ED was r=0.005

(p>0.05) and for the El was 16.044 (>0.05).
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Table 3.Pearson Correlation coefficient elationships between the endothelial independent and dependent area under the curve
and health and fitness variables before (PRE) and after (POST) the entireveeek guided active play program (n=1%

Endothelial Independent Endothelial Dependent
Area Under the Curve Area Under the Curve

PRE p value | POST p value PRE p value POST | pvalue

Body Mass Index | PRE 0.208 0.476 | 0.093 0.751 -0.182 0.533 -0.111 | 0.706

(kgm?) POST 0.035 0.905 | -0.037 0.901 0.004 0.99 -0.232 | 0.424

~ Waist PRE 0.14 0.634 | -0.044 0.883 0.249 0.39 -0.14 0.634

Circumference

(cm) POST 0.149 0.61 -0.09 0.759 -0.275 0.341 -0.124 | 0.674

SyfFS)toliC Blood PRE 0.223 0.443 | 0.399 0.158 0.165 0.574 0.364 | 0.201
ressure

(mmHg) POST 0.014 0.962 | -0.012 0.967 -0.215 | -0.459 | -0.117 | 0.691

DiaFS)toliC Blood | pRE 0.221 0.447 0.63 0.016 0.452 0.104 0.275 | 0.341
ressure

(mmHg) POST 0.114 0.697 | 0.232 0.425 0.117 0.69 -0.096 | 0.745

Megn Arterial PRE 9.231 0.427 | 0.599 0.024 0.401 0.155 0.307 | 0.286
ressure

(mmHg) POST 0.091 0.757 | 0.165 0.573 -0.018 0.952 -0.127 | 0.666

Estimated PRE -0.109 0.712 | 0.027 0.928 0.14 0.633 | 0.356 | 0.212
Oxygen

Consumption POST 0.004 0.988 | 0.231 0.426 0.419 0.135 0.416 | 0.139

(mL kg *tmin-t)
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The relationships between the initial (pre) level of ED and EI stimulated vascular
perfusion with the post minus pre changes for peak perfusion (pu), average perfusion (pu)
and total perfusion (AUC) (pu) are presented in Tablehk r€lationships between the PA
(kcalwk?* and %MVPA) with the post minus pre changes for peak perfusion (pu), average
perfusion (pu) and total perfusion (AUC) (pu) are also presented in Table 4.

For peak perfusion the relationship between the starting level (pre) level of vascular
perfusion and post minus pre changes were significant for ED and EI conditions. For
average perfusion and the total AUC, the relationship between the starting leyéypt
of vascular perfusion for ED stimulated perfusion were significant (Table 4). In contrast,
average perfusion and the total AUC perfusion with El stimulation for post minus pre
changes were not significant. In summary, it was observed that tier ltihg starting level,
the less adaptation (%ochange) was evident for ED and EI stimulation.

The relationship between PA patrticipation and the ED and EI stimulated post minus
pre changes on the vascular functions for peak perfusion (pu), average pdgusiand
total perfusion (AUC) (pu) showed mixed results (Table 4). For peak perfusion the
relationship between EE (kesk!) and vascular perfusion for ED and El stimulated post
minus pre changes were &54 £<0.05) and r =0.74 {<0.01),respectively. For peak
perfusion the relationship between %MVPA and vascular perfusion for ED and El
stimulated post minus pre changes were f0:52 (<0.01) and r =-0.70 {<0.01),
respectively. For average perfusion the relationship between EBMkEpand %MVPA
on vascular perfusion for ED post minus pre changes were not significén®%). With
El stimulated average perfusion, a-045 (<0.05) was observed. Neignificant

relationships were noted for total (AUC) perfusion with EE (kdat) and %MVPA with
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ED and EI stimulated responses to GAP. In summary, PA as expressed in energy
expenditure (kcalkt) only showed a significant change for the peak perfusion and not the
average or area under the curve for both ED and El. For the PA intasspressed in
%MVPA, there was a significant change for the peak perfusion for both ED and El and
only the stimulated average perfusion for El. It is apparent that the amount and intensity of
PA increases the peak perfusion response for both the EElamdulting from a GAP
program.

Table 4. Relationship (Pearson Product Moment Correlation Coefficients) between
starting levels of microvascular perfusion or physical activity levels and the post

minus pre differences of peak, average, and area underhie curve responses of
microvascular perfusionfor endothelial dependent (ED) and endothelial independent

(El) stimulated vascular perfusionfollowing a guided active play program.
Area
Peak Average | Under the
Curve
ED -0.43 -0.49 -0.48
(Starting) | (p<0.01) | (p<0.05) (p<0.05)
El -0.68 -0.37 -0.38
(Starting) (p<0.01) (p>0.05) (p>0.05
ED -0.54 -0.41 -0.41
(kcalwk™) | (p<0.05) | (p>0.05) | (p>0.05)
ED -0.52 0.34 0.34
%MVPA (p<0.01) | (p>0.05) | (p>0.05)
El -0.74 0.23 0.26
(kcalwk™) | (p<0.01) | (p>0.05) | (p>0.05)
El -0.70 -0.45 -0.41
%MVPA (p<0.01) | (p<0.05) | (p>0.05)

An ANCOVA was performed to evaluate whether the PA participation may have
impacted the post minus pre changes for vascular functions using peak, average and total

AUC perfusion. PAparticipation parameters (i.e., keat* and %MVPA) were combined
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into single a covariate PA factor, to evaluate the interaction between the PA and the post

minus pre changes following the GAP program. Prior to ANCOVA an evaluation of the
interaction betwen the covariate and the pre level of vascular perfusion was accomplished

by testing the homogeneitf-regression (slope) assumption. Importantly, the interactions

between covariate and pre levels were not statistically different. Furthermore, thedequir
homogeneityof-v ar i ance assumption was achieved usi:
Error Variance. As a result, the PA factor (covariate) was indlulehe analysis to

evaluate the interaction between the PA and the post minus pre changes in itaschidar

(dependent variable), while controlling for the impact of the starting levels (independent

variable) on the post minus pre changes.

When evaluating the relationship between the PA factor (covariate) and the post
minus pre perfusion changes, thé dfimulated vascular functions showed a positive
increase for peak perfusion, which was significast)(05), but no significant differences
were notes for average>0.05) and total AUC perfusion$X0.05). The ED stimulated
vascular functions for the ogposite PA factor (covariate) and the post minus pre perfusion
changes were not different regardless of the perfusion function assessed. The positive
impact of the PA factor on post minus pre changes for peak perfusion suggests that El
control (or smooth mmscle control) on vascular function may be influenced by participation

in a shoriterm GAP program.

Firstly, to characterize the rate of increase in vascular perfusion over time (i.e., the
rate of progress) regulated by ED stimulation, thedata for # children were assessed

using linear and quadratic curve fitting models. When submitted to curve fitting models the
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rate of ED stimulation showed that quadratic model had a better fit than the linear model as

assessed by the?i<0.01) and SEEp0.01)(Figure 4).
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Figure 4. Assessment of the rate of progr es

response to endothelialependent cutaneous forearm perfusion using linear and
guadratic curve fitting models. Raw data (mean® SD) collected over 21Geconds
(open squares) from the start of the intervention were fitted tdinear (dotted line) and
quadratic (dashed line) equations (SPSS v26). Differences noted betwéiaear and
quadratic equations for the proportion of variance accounted (R and the Standard
Error of the Estimate (SEE) werep<0.01 andp<0.01, respectively.

The accuracy of the curve fitting models to estimate vascular function was
accomplished by predicting peak perfusion from both linear and quadratic equations. The
linear equation showed larger bias in the prediction of peak perfusion with an average
[measured predicted peak] of 83.1 pu. Regarding the quadratic equation the average
[measuredpr edi ct ed peak] was 29.4 pu (Fi3ure 5).
+ b(x) + c]demonstrated a better fit for vascular perfusion, the rate of progress for ED and

El stimulated vascular perfusion were compared for coefficients (COFF a and b) and

constants before and after thevBek sepaced GAP.
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Figure 5. Accuracy of predicting endothelial dependent (ED) stimulated peak
perfusion using linear (LIN) and quadratic (QUAD) curve fitting models. Linear
model predicts a larger (i.e., less accurate) average peak perfusion (open triangle)
compared to a snaller (i.e., better accuracy) average peak prediction (solid triangle)
using the quadratic model (SPSS v26).

The ED quadratic equations generated for all children (n=18) before and after the
GAP pr ogr am0.00%xX) € 2.373(x) + 28.574] (R0.99and SEE=11.73) and
[ y 6-0.081(X) + 1.479(x) + 24.304] (R0.96 and SEE=18.34), respectively. The El
guadratic equations generated for all children (n=18) before and after the GAP program
wer e -Q.00@(X¥)= 0.597(x) + 46.001] (R-0.98 and SEE=80%) a n €).0Q2()0 =
+ 1.258(x) + 63.551] (R0.99 and SEE=8.47), respectively. The average coefficients
(COFF a and b) and constants generated by quadratic curve fitting results for all children
(n=18) with ED and EI stimulation protocols before afidrahe 5week selpaced GAP
program are presented in Table 5. The results (i.e., post minus pre differences for COFF a

and b[p<0.09) reflect a greater faster rise (rate of progress) to El stimulation (SNP) of

vascular perfusion following the GAP program. No significant post minus pre changes
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partidpation in a 5week selfpaced GAP program increases and/or improves the sensitivity

of El regulation of vascular perfusion, while the responses to ED regulation is not changed.

Table 5.

guadratic

curve

Assessing the rate of progress for vascular perios for endothelial
dependent (ED) and endothelial independent (El) stimulation protocols using
fi t+im@gx )modet] [ yoDi=f ad xences
coefficients (COFF a and b) and constants were compared before (PRE)chafter

(POST) a 5week selfpaced guided active play program. An assessment of the fit of

the quadratic model, using the variability accounted for (R) and Standard Error of

Estimation (SEE), wereincluded for both ED and EI conditions measured at PRE and
POST of the guided active play program.

Variable PRE POST p level
R squared 0.92 +0.04 0.87 +0.12 0.09
. SEE 23.7+129 28.1+15.6 0.23
Endothelial ™~ 5 178+1.02 | 1.83+0.61 0.87
Dependent a = e = -
COFFb -0.91+1.14 -0.97 £ 0.69 0.85
Constant | 10.24 +37.57| 7.00 + 35.87 0.79
R squared 0.89 £ 0.06 0.92 £0.03 0.06
. SEE 21.2+15.0 23.2+8.3 0.75
Endothelial COFF 1092078 1632009 0.05
Independent a T S -
COFFb -0.17 £ 0.81 -0.74 +1.03 0.05
Constant | 42.55+ 32.34| 33.46 + 36.28 0.49

3.3.5 Discussion

The present study aimed to investigate the effect of a commoamstyd Sveek sel

paced GAP program on body composition, musculoskeletal fithnesssedadt health

related fithessparameters including blood pressure, estimatedmé&® and ED and El

contrd of microvascular perfusion in children agedl2 years. Throughout the s@laced

GAP program children expended an average of 556wkcalat 39 %MVPA. Children

showed significant improvements in resting values for heart rate, diastolic blood pressure,

and EI vascular perfusion. Whereas, body composition, musculoskeletal amda¥,0O

estimated from the Leger 20 shuttle run, and ED vasculg@erfusion showed no
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significant changes. The relationship between changEs mmcrovascular perfusion and

PA factors (i.e., kcakk™; %MVPA), was significant. Child
function following a shorterm GAP program shows a positiveagthtive response of El

stimulation (or smooth muscle control) of perfusion compared to ED stimulation. In
conclusion children that participated in a gmdiced GAP program presented an
improvement of the vascular function as shown by an increase in édile®n, a lower

DBP and reduced MAP.

It has been suggested that short ternbyWéeks) cardiorespiratory endurance
training is useful for i mprovingaxomhinhdrenods
structured school setting and/or a clinical isgtt(34). Children (9.6 years of age)
participating in acontinuous or interval aerobic training program improved peak MO
7.0% and 4.8%, respectively, after ~7 we€ks). In this study, the estimated V@ax
increased by 2.2% (or 0.99 rkyimin?t) (p=0.21) after 5 weeks of sgdbced GAP
progr am. Mor eover, t 2max chargesgl 48%ad 15.6%) wérel r e n 6 s
consistent with the range of \é@ax adaptions-2.4% to +19.7%) observed following a
structured school based aerobic training prog(af6) The improvements in HRr and
DBP, which accompanied 5 weeks of GAP, are consistent with changes reported for
children (11.1 years of age) following 5 weeks of structured cardiorespiratory endurance
training at either moderatatensity continuous training (at 66%HRmMax) and/or high
intensity interval training (HIT at >80%HRmMax}23). The nonsignificant responses
observed for body composition, grip strength and leg power following the GAP program
agree with results following 4 weeks of structured scliasled aerobic circuit training

intervention(4). It is evident from thi-gaced GAPdy t hat
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can elicit weekly EE (556 kcalkt) and exercisentensity (77%HRmax for 22.3 minutes

and 85%HRmax for 6.5 minutes) for microvascular adaptations. Lona and colleagues
conducted a study in children looking at arteriolar remodeling and cardiorespiratory fithness
(as predicted by theeger20 metre shuttle rutest), their findings indicated that a wider
diameter of retinal arterioles were evident in children with higher cardiorespiratory fitness,
suggesting that PA could be link with arteriolar remodeling in childd€#) These
adaptations as a response to fitness levels or PA suggest physiological changes can be made
to childrends control of vascular function.
showing that following a sheterm GAP progranthere was a positive adaptative response

of El stimulation (or smooth muscle control) of perfusion compared to ED stimulation.

The results of this study indicate that the body composition parameters (height, body
mass, BMI) and V@nax of the children did not change after theéek GAP intervention
program. Although many studies have shown that PA intervention programs can impact
these body composition and fithess paramgi@ds 97, 139) there seems to be a dese
response relationship in that as you increase the amount of activity you see more
improvementg84). A possible reason to the lack of changesnsin body composition as
well as the leg power and combined grip strength could be due to the short duration of the
programming. However, changes in health parameters were seen aftewdek PA
program, through improvements in DBP and HRr. This mdaasalthough the PA was
short and not long enough for body composition changes, initial changes in health
parameters are seen. Pearson Correlation analysis was used to further analyze the
relationship of perfusion and health and fitness variables, thdtgeshowed that the

relationship between vascular function for all functions (baseline, peak, and average) and
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the various health and fithess parameters ranged from low to moderate but were not
significant. The relationship between the post El stimulpttusion using the AUC and

the DBP and MAP were significantly different. It is evident thatwe®k GAP program
played for one hour a day, 4 times a week will not be enough activity to elicit changes in
height, body mass, BMI, grip strength, vertical juimeight or leg power, and estimated
VO2max, but can improve blood pressure and MAP. These resujteaavever in line

with endurance trained young adutepwingan increasé SNP response and no changes

in ACH for endurance trained individuals comgaito the sedentary individuals of the same
age(25). Although,this particulastudy did nothave any PA/exercise training intervention,

to be considered a trained athlete participants had to be endurance training 4 times a week
at least 3 months prior to the stu@b). This indicates that perhaps the vascular perfusion

of a healthy child following a PA intervention may mimic similar vascular regulation as
that of an endurance trained ymuadult.

A recent exercise training study for obese children and adolescents showed
improvements in trainingnduced endothelial function but did not change plasma lipids,
blood pressure, blood insulin or glucose levels, suggesting the exercise training program
hada direct beneficial effect on vasculature, likely secondary to repetitive increases in shear
stress(66, 107) The results of this study indicate that after-agek GAP intervention
program the ED vascular flow through the iontophoresis of ACH did not change, and the
El assessment (SNP) increased, while the baseline assessments of both ACH and SNP were
similar. The results of the SNP assessment are consistent with the litdG&uE)7)
following anintervention program, however the results of the ACH are inconsistent with

the literature. A study by Higashi and colleag(é3) reported the effects of MReek
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physical exercise on forearm hemodynamicsntreated adult patients with mild essential
hypertension who were divided randomly into an exercise group (n=10) and a control group
(n=7). After 12 weeks, the forearm blood flow response to ACH increased significantly,
from 25.8+9.8 to 32.3+11.2 mimin~*for 100 mL of tissuef<0.05), in the exercise group

but not in the control grouf73). However, this study was conducted on adults and the
intervention program was for a longer period of time, these could be some of the underlying
factors as to why we found the inconsistent results. The nature of theasetf GAP
program might be a possible explanation as to why the discrepancies in vascular perfusion
exist. Most training studies that report improvements with ED (ACH) control use activities
in a confined laboratory environment, but also with childresmirat risk population (either
severely obese, hypertensive or dealing with cardiovascular disgadg) The GAP
community programming focused on playioghi | dr ends games that wer
and promoted participation through fun with friends. This study focused on implementing
a program within the community for healthy children that did not have any predisposing
cardiovascular conditions.

The currehstudy has some limitations. First, the limited number of participants do
not allow for sex or ethnic comparisons. Ensuring the participants comply to the procedures
of the study was also a challenge (children had to come in a fasted state/no breakfast, a
without performing any physical activities that morning), if they did not comply it would
slow down the process of data collection, and at times we were not able to reschedule their
assessments due to logistical reasons. The Laser Doppler Imaging asvals/ sensitive
system and any slight movements can interfere with the data collected and thereby final

results. This presented a problem because a few of the children had a hard time staying still
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during the entire procedure for the ACH and/or the SIN#?.these reasons, some of the
data collected was not able to be used as part of the results. This resulted in a smaller sample
size, which is important for generalizability. Another limitation is that, the data collection
and assessment of cutaneous ovascular perfusion only occurred before and after the
GAP program, which does not allow for a time course analysis. Lastly, collecting data
during a resting state may not be reflective of the responses during exercise or PA.

In conclusion, the most relant finding of the present study is that the siemn
GAP using cooperative games showed vascular changes primarily under the El (smooth
muscle) control. The mechanisms underlying changes in vascular control may be related to
the post exercise hypoteariresponse found in a single session of cooperative games (30
minutes) (146). These results coulde due to greater exercise intensity and metabolic
demands found during cooperative games, which have been associated with post exercise
hypotension. Although the influence of intensity, mode and duration of activities usually
performed by children are known, the impact of these findings suggest a mechanism for

the protective cardiovascular effect during repeated physical activity using GAP.



CHAPTER 4: OVERALL DISCUSSION AND CONCLUSION

41 EXECUTIVE SUMMARY
4.1.1. Summary of Research

The value andmportance of children having fun, playing aggpropriate games
(i.e., active play) has been suggested as a means to impioysacal activity PA)
participation during childhood and adolescen(®3). To better understand the
developmetal relationships between PA and body composition, healtkrelated fitness,
it is important to assess PA participation in an environment that promotes positive PA
behaviourg109). The evidence suggests that children are more likely to participate in PA
with an unstuctured play environment, which aligns with the gelted, cooperative, non
competitive nature of thguided active playGAP) program. Children reported higher
levels of PA enjoyment following the GAP program. This is important because children
need to lve funto feel motivated to increase PA participation and intensity levels. GAP is
a programdesigned to promote PA for children in a raompetitive format when using
cooperative game$AP performed in a communitpased fiveday summer camp has
been kown to elicit healttenhancind®A normally associated with improvements in health
and fitness paramete($5). Whether a GAP program used in longem (5 to 8 weeks)
summer camp settings can sustain heafthancing PA for several weeks, thereby resulting
in physiological improvements, is uncertain. Considering the continuing concern of
Canadian children who are not meeting the daily recommendation of 60 minutes of
moderate to vigorous PA, a GAP program maybe a solution to help overcome the decline
i n ¢ h iPAphrtiepationsit has also been suggested that risk factors associated with a

decline inPA participation may track into adulthood, which illustrates the importance of
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intervening early in life to help formulate good health behaviours allowing children to
become Bkalthier and fitter adult€LO, 79, 93) The overall research quEs addressed in

this dissertation if0 analyzes thattractivenessf aGAP program and determine whether
children participating in freely chosen sphiced active play and/or GAP can achieve and
sustain the total amount of PA and intensity over weeks and months in community summer
camp programs.

Theresults demonstrated that evimough the level of intensity to play was solely
based on the chil cb0asd 8wdekprograms, sdnocdgad ghldtent t h e
will spend about 40 percent of the timemioderate and vigorous intensities. Thus, the
finding that GAP programmingsing cooperative games elicits moderate and vigorous PA
thatismaintaineb ver time i s important for community

health and physical fitne$g2).

4.1.2. Summary of Conclusion$ Manuscript |

Currently habitual daily physical activity and PA during organized sporting
activities show poor to modest tracking for children and adolesc&A$ with its self
paced, fun and necompetitive approach (when using cooperative games) may show more
favourable i(e., stronger) tracking for children and adolescents. PA participation during
GAP may also show a stronger relationship with cardiometabolic risk factors during
development. With the growing obesity epidemic, it is important to rephrase the way in
which PA is promoted, in a way that children and parents find meaningful. The tracking of
PA levels from a&el-paced GAP sessiarsing cooperative games were assessed at baseline

(BL) and over two consecutive summers (follow up 1 and follow up Zddition, growth,



health and fitness variables weessessedThe increasedenergy expenditurg EE)
(kcalsessiort) from BL to Lyear and 2/ear follow-up - confirmed our hypothesis that a
sel-paced,GPA session focused on enjoyment and social interactions provides strong
tracking ¢ho) and moderate agreemei} @uring childhood. In regard to selected fitness
variades combined grip strength also showed strong tracking (rho) and moderate
agreement (kappa score); while estimatecbiviéx reported moderate tracking. Time at
moderate intensity PA physical activity (%0MPA) and modetateigorous intensity PA
(%MVPA) wereidentified to also track moderately (kappa score) during childhood. The
results of this study demons-{acedigededabtmet chi | d
play session and combined grip strength are effective at tracking children during athildho
Finally, the moderate relationship reported for guided active play with adiposity and
selectedhealthrelatedfitness variables suggests that participation in active play is an

important contributor to childhood development.

4.1.3. Summary of Contusionsi Manuscript Il

The PA levels EE and intensity) of schoedged children involved in GAP using
cooperative games was investigated. A novel finding was that children between the ages of
7 and 12 years had the ability to put forth various level€Bfand intensity when
participating in aGAP program (1hd? for 3dwk™?). Throughout the 8 weeks, children
were able to sustain their tot&lA (oxygen consumptionMO2) estimated by linear
regression usingccelerometerACC) output vector magnitude cotsi0s! and their time
spent in various intensitigmetabolic equivalentBMET] estimated by linear regression

using ACC outputi vector magnitudglcountslOs']). Findings showed significant
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improvements in V@max (+5.3%), systolic blood pressurd.0%) and diastolic blood
pressure-11.3%). A potential explanation for these results is that the children sustained
PA levels due to the fun and social behaviours with their peers and the Kinesiology leaders.
This increased interaction and enjoyment from the program may have allowed them to be
more willing to be physically activa.hereforethe playing of cooperative games through

the GAP program offered the children the opportunity for fun and enjoyment in addition

increasing their activity levels.

4.1.4. Summary of Conclusion$ Manuscript I

The effect of a communithased Sveek seKpaced GAP program on body
composition, musculoskeletal fitness, and cardiovasc(B&® and HR)parameters,
estimated V@max and endothelial dependenED) and endothelial independen€l)
control of microvascular perfusion in children agetll® years was investigated.
Throughout the sefpaced GAP program children expended an average of 55@&/lkéalt
39%MVPA. Children showed statistical improvements in resting heart rate, diastolic blood
pressure, and EI vascular perfusion. Whereas, body composition, musculoskeletal fitness,
estimatednaximal oxygen consumptioWQ2max (Leger20 metreshuttle run, and ED
vascular perfusion showed no statistical changes following-theeks. The relationship
between changes in microvascular perfusspecificallypeakEl perfusionand PA factors
(i.e., kcalwk!; %MVPA), wass i gni fi cant . | n ordral of mascular, child
function following a shorterm GAP program shows a positive adaptative response of El
stimulation (or smooth muscle control) of perfusion compare@&Rostimulation. In

conclusionthe benefits of a shetérm selfpaced GAP summer cgnprogram on reducing
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cardiovascular risk factors for schesed children should be an important first step in
lowering the increased prevalence of hypertension of children in a local community centre

setting.

42 GENERAL CONCLUSION

Theoverall objective of this dissertation was to investigate the relationship
between healtinelatal PA and it's influences on physiological outcomes through the use
of aplay-based approadh a communitysummer day camgetting.Two GAP sessions
usingcoopeative games in a communisgimmer day camgettingshowed PA levels that
tracked moderately higbver a tyear intervabind were stable fahildrenbetween the
agesof 7-12 yearsFollowing an 8week GAPprogramPA EE and intensity levelwere
maintainedandassociated witimprovements inc h i | @hysiotogical outcomes
including blood pressure, resting heart and oxygen consumptidowing 5weeks of
GAP resulted inPA EE and intensity levels that had important influencen endothelial
independenmicrovascular contravhi ch may wunderl i e the 1 mprove
blood pressureThese results conclude that a program uai@g\P formatcan be
integratel into acommunitysummer day camfandperhapschoolsettings)o not only
provide an opportunitfor children to be active but also to improve health and fitness

outcomes.
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4.3 LIMITATIONS to COMMUNITY -BASED PROGRAMS
4.3.1. Limitations and Suggestions to CommuniBased Physical Activity Programs

The importance of providing opportunities for children to be a®kg@rograms in
underserved communities cannot be underestimated however, there are numerous
challenges that may limit the research process. It is therefore important to outline these
chalenges and provide feedback on how we were able to overcome them. When starting a
research program within the community it is very important to build a rapport with
community partners in order to solidify the execution of the research program. That is why
developing a relationship with community partners is the first step in starting a research
program in the community. This allows you to build trust and clearly explain the research
you intend to implement and blend their ideas and needs to decide vdaiisd.

It is also important to review the facility before designing the program to account
for equipment that is available, size of the space. Even something as minor as a lack of air
conditioning can be detrimental to the efficacy of a physical agfpringram because you
need to program hot days a certain way to avoid heat exhaustion. A possible solution for
weather complications and lack of air conditioning in combination with hot days, is to adapt
the program for that day to include more water bse@knce the community partners are in
agreeance and the facility has been reviewed, the research design can be formed.

When working with children it is important to obtain consent from the parents as
well as the children themselves in order to make sugeyas aware of the research that is
taking place and the anonymity of the data that is collected. Obtaining consent can be
difficult when there may be a language barrier present, a solution that was used in our

research project was to use translated @orn®rms (an example can be found\ppendix
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A). Itis also important to be culturally competent by being aware of any cultural or religious
beliefs that may impact datallection andoe cognisant of those rules.

Overall, when it comes to running exmeents in the community it is important to
be flexible and adapt to any situations that may arise, one main problem with children
registered in camp programs is that they may not attend the camp every day, and data
collection may be cancelled due to evettiss makes it hard to have a true research design
because you have to be accommodating to their schedule as well. A possible solution is to
accommodate for events and trips in advance, so you are aware of which days are suitable
for data collection. Wheworking with children it's important to have your research team
aware of problems that may arise including fights, injuries, bullying, etc. Developing
workshops and training the research team for scenarios that may arise is a great way to be
preparedandt ear ni ng problem solving skills when

participation.

4.3.2. Limitations to Research Design and Data Collection in a Community Setting
Conducting research in a community settisghallenging due to the inabyjit

undertake a true or fixed research design, as well many complications may arise that need

to be accounted for in the project. A limitation in this study was that a convenient group

(i.e., preregistered children) was used without the possibility of hiag a control group.

Future research should be conducted using a research design that includes age and sex

matched children to act as a control group. Although to account for this what we have done

is collected accelerometry data during the full day ohgaand found that the GAP is

significantly higher in time spent in moderate and vigoinatensity PA meaning that the
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main portion of theiEE is during the GAP program. We also did not monitor the children
outside of the camp hours (9am to 3pm Mondalfriday), there are a lot of factors that

can affect adaptations in vasculature as wePAsat home and also their diet/nutrition.

This means that have no control of what happens to the children outside of camp which
may or may not have contributed tetbhanges that were seen. Another limitation is the
low sample sizes this is because we can only work with the children that have signed up for
the camp and that have obtained consent from their parents. Another possible limitation to
data collection in aommunity setting is that the measurements may not be accurate due to
the childrens attire. For example, if a child is wearing a sweater during the waist
circumference measurements it may be challenging to get a true recording of their waist,
we also havéo respect the privacy and rights of the children that may not feel comfortable
doing measurements on their skin. A possible solution is to make notes during data
collection and keep it consistent by wearing similar clothing for pre and post testing.
Another example of inappropriate attire is when children forget to bring their running shoes
for the shuttle run test, this can definitely change the results of the test but to account for
this we always remind the parents and community partners to makeeytette back up

shoes in the camp so we are always prepared.

44 KNOWLEDGE TRANSLATION

Despite the manghallenges thahay arise while conducting research with children
in a community summer camp setting it is still important to collect as much data as possible
to better understand childr@npatterns of movement on increasiy participation.GAP

using cooperativgameshas showntobast r ong tracking variabl e c
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development into adolescence. The GAP program using cooperative games are inclusive

and provides an opportunity for children to be active, have fun and be socially interactive.

These attribwgs are especially important for children in underserved communities who may

not be able to afford extreurricular sports and activities. The GAP program regardless of

duration (5 and 8 weeks) showed improvements in cardiovascular parameters. The longer
8-week program also showed statistical increases in aerobic fithess@) as well as

PA attractiveness/enjoymeirt23). This means that not only does GAP increase PA
participation, but it also provides sufficient headtithancing PA as evidenced by statistical

changes for CV health arftealthrelatedphysicd fithess parameter$A is a behaviour

andto improve health it needs to be consistent, by providing children a fun interactive way

to play they are more likely to participate because children are motivated through
enjoyment. It appears that cooperatieengs when used in GAP format may be a possible
solution to the international decline in chi
focus on the role and impact of GAP in a variety of environmental settiagsgmmunity,

school, urban. rural) psychological statusi.¢., depression, anxiety) and physical

disabilities to determine thattractivenesef guidedact i ve pl ay i n support

developmental trajectories for improving their heattfatedfitness.
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Informed consent (20122015)
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univERSITE Date: July 2012015

UNIVERSITY

Angelo Belcastro, PhD,
Professor

School of Kinesiology and
Health Science

Faculty of Health

Paediatric Exercise Science
Laboratory

KIN Kids Activity Program

Muscle Health Research
Centre (MHRC)

333 Norman Bethune College
York University

4700 Keele Street

Toronto, ON, M3J 1P3
Canada

Tel: +1 416 736 2100 ext.
21088

Fax: +1 416 435 3511
Email: anbelcas@yorku.ca

Dear Parent/Guardian:

Subject: Informed Consenti Kin Kids: Children'sGuided
Active Play Program Focused on Improvements in Health and
Fithess Part IV

Researchers

Angelo Belcastrp Ph.D., anbelcas@yorku.¢caSchool of
Kinesiology andHealth Science, York University, 4700 Keele
Street, Toronto, Ontario, M3J 1P8l: 4167365403

Asal Moghaddaszadelproject assistantasalmz@yorku.ca
School of Kinesiology and Health Science, York University,
4700 Keele Street, Toronto, Ontario, M3J 1P3; tel:-436
2100 x20222

Samantha Feldmanresearch assistanfeldmansyorku.ca
School of Kinesiology and Héh Science, York University,
4700 Keele Street, Toronto, Ontario, M3J 1P3; tel:-436
2100 x20222

Purpose of the Research:

The purpose of this study is to determine whether KIN Kids, a children's guided active play
program, instils the value of physical activity in children through-selcted, non
competitive playing of agappropriate games. The program is designed to@eenchild's

self-confidence and efficacy within an environment that also considers the necessary
amount and intensity of physical activity needed for positive benefits on health and fitness.

Children's active selelected playing of cooperative games peovide sufficient amount
and intensity of physical activity during early childhood7{ts) compared to middate
childhood (812yrs). It is of interest to determine if active playing of games results in
sufficient energy expenditure to approach CasadPhysical Activity Guideline

recommendations throughout the childhood period. The purposes of this study are: 1) to
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determine cooperative game programming (embedded within the KIN Kids program at the
Driftwood Community Centre Programming) elicits plogdiactivity levels sufficient to
achieve Health Canada's recommended physical Activity guidelines for children and
adolescents; 2) to assess whether the children participating in the cooperative games
sessions experience positive health and fitness eoefimprovements.

3) to find out whether younger children participating in cooperative games programming a
summer camp environment will be effective for enhancing their amount/volume and or
effort of physical activity compared to older children.

What You Will Be Asked to Do in the Research

Before programming begins, each participant will be assessed on sorestjrg
measurements/our child will be asked to walk/run on a treadmill while wearing a heart
rate monitor and a moutimask formeasuringx ygen use. Your chil dds s
height, leg length, body weight, skinfold (pinch test) and standing jump height will be taken
and recorded during this sessioRrior to Driftwood Communinty Centre program start
date, you will fill asked to@mplete a physical activity readiness questinonire (FARor

your child. Your child will also undergo ptesting at York University &diatric Exercise
Physiology Laboratory. Your child will perform a walking/jogging/running treadmill test
at 4, 6, 8and/or 10 kpm, all at 0% grade, for thneénutes at each pace. They will wear a
mouthrmask connected to the FitMate Oxygen Collection System. There will be an
orientation for your child to get used to breathing into the mmakk while walking on

the treadmill. The test will finish when your child completes the last speed (10 kpm) or
when they can not or do not wish to continue. This laboratory session will occur outside of
the regular DCC 2015 2016 programming. Parents are welcome to attend thesternabor
sessions but this is not a requirement.

During the DCC programs your child wild!l part
during the DCC programming (202916). Your child will be asked to wear an
accelerometer used to determine steps arttiramount and type of activity achieved
within the 6s pAnactetetometeris aysdall degice shat they svill wear on

their right hip only during the DCC sessions. There will be no movement restricitions while

wearing the accelerometeiiftensions: 1.5 x 1.44 x 0.7 inches and weight: 27g). They will

wear the accelerometer for about 1.5 hours each day for one week (summer program) and/or

for 1.0 hr during the afterschool program.

Risks and Discomforts Any risks or discomfort from your dhid 6 s parti ci pati o
research is minimal. These may include; a) muscle cramping from insufficientwpatom

increased anxiety associated with lack of familiarity with a treadmill; and c) loss of balance

and slipping/falling on the treadmill. All teoratory staff have experience with the

necessary equipment requirements and at assessimgasiinal VO2 in children. In the

case of emergenci es, the | aboratory and/ or
Standard First Aid and CRRevel C certification. In all instances a senior member of the

research team, either faculty (Dr. Angelo Belcastro), project coordinators (Asal
Moghaddaszadeh) and/or research assistants (Christian Nyugen, Michael Meyerovich) will
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be present. Should one be required the ooy contains first aid kit and an AED device.
Depending on the circumstances, the child will be immediately stabilized and concurrently
the Univer sity 0 senesmdlibacentactgdthroughsseooritysate33333

so that they can contact esttal emergency support.

Benefits of the Research and Benefits to Yourhe benefits of this study is to gain
knowledge on the types of activities that provide sufficient energy expenditures to promote
increased health and fitness while maintaining a higality of life/enjoyment scale.
Activities can be implemented into programs (e.g., schaskd) to increase physical
activity of children.

Voluntary Participation : The participation in the study is completely voluntary and your
child may choose to stomgicipating at any time. Their decision not to volunteer will not
influence their involvement in any current or future Driftwood Community Centre Program
involving the physical activity sessions. As well this will not change the nature of your
relationgip with York University either now, or in the future.

Withdrawal from the Study: Your child can stop participating in the study at any time,

for any reason, if you or they so decide. The decision to stop participating, or to refuse to

answer particulague st i ons, wi || not affect your chil
York University, or any other group associated with this project. In the event they withdraw

from the study, all associated data collected will be immediately destroyed wherever
paossible.

Confidentiality : All information you supply during the research will be held in confidence

and unless you specifically indicate your consent, your name will not appear in any report

or publication of the research. The data will be saftgdyed in a locked facility in the office

of the Principal Investigator and only research staff will have access to this information.

Al l el ectronic records wil|l be stored ion
password protected. The data will $tered for seven years and then will be destroyed by

a shredder. All electronic data will be deleted. Confidentiality will be provided to the fullest

extent possible by law.

Questions About the Research?f you have questions about the research in geroer

about your role in the study, please feel free to contact Dr. Angelo Belcastro either by
telephone at416) 7362011 x2108&r by email (anbelcas@yorku.¢a This research has

been reviewed and approved by tHuman Participants Review S@mmmittee, York
Universityés Ethics Review Board and confor
Council Research Ethics guidelines. If you have any questions about this process, or about

your rights as a participant ihd study, please contact the Sr. Manager & Policy Advisor

for the Office of Research Ethics™ 5-loor, York Research Tower, York University

(telephone 41636-5914 or email ore@yorku.ca

Legal Rights and Signatures

I , consent to have my
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(above Print Parent/Guardian Name)
child participa{&in Kids: A Guided
(above Print Childds Name)
Active Play Approach to Chi l|l)condeatedsAngelS por t abi

Belcastro | have understood the nature of this project and wish to participate. | am not

waiving any of my legal rights by sigrg this form. My signature below indicates my

consent.

Signature Date
(Parent/Guardian)

Signature Q M Date January 2016

Principal Investigator




Parental Information Handout (20132016)

Date July20132016

YORK

' Dear Parent/Guardian

UNIVERSITE SUbjeCt:

UNIVERSITY

Angelo Belcastro, PhD,
Professor

School of Kinesiology and
Health Science

Faculty of Health

Paediatric Exercise Science
Laboratory

KIN Kids Activity Program

Muscle Health Research
Centre (MHRC)

York University

4700 Keele Street
Toronto, ON, M3J 1P3
Canada

Tel: +1 416 736 2100 ext.
21088
Fax: +1 416 435 3511

333 Norman Bethune College,

Kin Kids: A Guided Active Play Approach to Children's
O0Sportabilityo

Programming

The KIN Kids ChActivity rPeogransis @ hy si c al
guided active play format, which offers meaningful
opportunities for children (ages 5 to 12) to engage in a variety

of active play that incorporates developmentally, -age

appropriate, seléelected and necompetitive games. The

feedba&k from the parents and children who have participated

in KIN Kids in the past has been excellent.

The Program Directors for the Driftwood Community Centre

and the KIN Kids Program of York
and Health Science are collaborating ire t20152016
Driftwood Community Centrebds <chi
programing; through a sport skills program referred to as
ASportabilityo, whi ch uses many

identified for the KIN Kids Guided Active Play. A small

research study wiklso be conducted to determine if the KIN

Kids o6Sportabilityd sessions car
fitness benefits then cooperative games when undertaken in

either a summer camp (every day) and/or once a week over a

Email: anbelcas@yorku.ca

few weeks (afterschool). We are irgsted in assessing
measures of quality of life, setbnfidence, and enjoyment
di fferent amounts of physical ac

(fun) with
games.

We are requesting 120 children to participate in the research study. Regafdjesr

child is in the research study or not, all children registered in the DCC program will
participate in all program activities, but not the research and laboratory sessions. The
research portion will occur during the physical activity sessiodshf~each day) by having
participants with parental consent wearing a small accelerometer attached around the waist
prior to activity and collected after the session is over. There is no restriction to movement.
In addition, we are requesting a fiestingsession that will occur prior to the DCC program

at the RediatricExercise Physiology Laboratory at York University. The 1.5hr laboratory
session will include; measures of height (standing and sitting), leg length, weight, wasit
si ze, O0f anhdaptand and junhpeestt As,well, a walk/jog/run treadmill test on a
motordriven treadmill at 4, 6, 8 and/or 10 kpm and 0% grade, for 4mieates at each
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pace preceeded by a waup (orientation) and a codlown period after the exercise.
During thelaboratory session children will be required to wear kgl attached to a
mouthmask (value/tubing) for the purposes of collecting air as your child breathes out. The
air collection system does not restrict breathing and weighs less than 0.25kgs Ragent
welcome to attend the assessment session at York University. Further details are discussed
further in the parent/guardian consent form.

If you are interested being a participant in the research study, or should you have any
guestions or concernslgase contact either Asal Moghaddaszadeh, project coordinator, by
email asalmz@yorku.car telephone a#t16-7362100 x 20222, Michael Myerovich,
research assistant, by emaiikemdm@yorku.car telephone a416-736-2100 x 20222,

and/ or Angelo Belcastro, prinicpal investigator, by email ahbelcas@yorku.caor
telephone at 4168362100 x21088.

Sincerely,

& Bl

Angelo Belcastro, PhD
York University, Kinesiology and Health Science
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Minor Assessment Script (20132016)

YORK

U

UNIVERSITE t 0

UNIVERSITY

Chi

Angelo Belcastro, PhD,
Professor

School of Kinesiology and
Health Science

Faculty of Health

Paediatric Exercise Science
Laboratory

KIN Kids Activity Program

Muscle Health Research
Centre (MHRC)

333 Norman Bethune College
York University

4700 Keele Street

Toronto, ON, M3J 1P3
Canada

Dear Child,

Subject: Minor Assent Form- Kin Kids: A Guided Active Play Approach
l dren' s

6Sportabilityéo

Researchers

Angelo Belcastrp Ph.D., anbelcas@yorku.¢caSchool of
Kinesiology and Health Science, York University, 4700 Keele
Street, Toronto, Ontario, M31P3 tel: 4167365403

Asal Moghaddaszadetproject assistaniasalmz@yorku.ca
School of Kinesiology and Health Science, York University,
4700 Keele Street, Toronto, Ontario, M3J 1P3; tel:-436
2100 x20222

Christian Nyugen research assistantkkhoa@yorku.ca
School of Kinesiology and Health Science, York University,
4700 Keele Street, Toronto, Ontario, M3J 1P3; tel:-436
2100 x20222

Michael Meyerovichresearch assistg mikemdm@yorku.ca
School of Kinesiology and Health Science, York University,
4700 Keele Street, Toronto, Ontario, M3J 1P3; tel:-436

Programmi n

2100 x20222
Tel: +1 416 736 2100 ext.
21088

Fax: +1 416 435 3511
Email: anbelcas@yorku.ca

Purpose of the Research:

When children play games or exercise, positive things happen

to their body. They use energy or the calories that are stored in their body, which is good
for their muscles and heart. Also, when exercising or playing sports, games, children are
having fun ad can start to feel good about themselves. KIN Kids is a program that children
play sport specific skills referred to as
while having fun.

0s

The reason why we are doing this study is to see whetihen children are in a program

such as KIN Kids O6Sportabilityé how much of
also want to see how much fun the children are having while playing these games, and if

these two things are different from children whoyoplay games and those participating

in 6dsportabilityo.

What You Will Be Asked to Do in the Research
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Before the Drftwood Community Centre programs begin, you will come to York University
and do some exercising for us on the treadnvibu will walk and do a little running on a
treadmill. We will have an elastic strap around your rib area that will stsoyour heart

rate and you will have to breathe in and out of your mouth into a mouthpiece because you
will also wear a nose clip. Before you begin walking and running, we will take your height
and weight and then make sure that you are okay with walkinthe treadmill and
breathing into the mouthpiece. We will have you sit on a chair and rest for a few minutes,
then walk/run at three different speeds (e.g., walk, fast walk, and jog) forntime&es

each which is only a total of nine minutes of exercWaen the last speed is finished, the
test is over, unless you cannot finish. We want you to try to do the best that you can do for
the whole time. You will also wear something that is called an accelerometer around your
waist. It is very small and it yowill barely know it is there (like wearing an elastic belt).

Itis similar to a pedometer that measures the amount of steps you take. Finally your height,
weight, leg length, and waist size will measured.

Once the DCC program starts, everyday for thmreer camp and/or the afterschool

program, members of the research team will ask you to put the accelerometer around your

wai st You wil|l wear it for the entire time (
games for that day. We do not want youake it off or play with it, but you can ask to

have it taken off at any time. At the end of the time, the members of the research team will

collect it from you with no consequences. All you have to do is wear the accelerometer. It

will be like an elast belt around your waist.

Risks and Discomforts Any risks or discomfort from your participation in the research is

minimal. These may include; a) muscle cramping from insufficient wapnb) increased

anxiety associated with lack of familiarity withteeadmill; and c) loss of balance and

falling on the treadmill. Laboratory staff have experience with the necessary equipment
requirements and at assessing-swximal use of oxygen in children. In the case of
emergencies, the laboratory and/or Driftwd@d mmuni ty Centr eds staff
First Aid and CPR_evel C certification. In all instances a senior member of the research

team, either faculty (Dr. Angelo Belcastro), project coordinators (Asal Moghaddaszadeh)

and/or research assistants (Chrishmigen, Michael Meyerovich) will be present. Should

one be required the laboratory contains first aid kit and an AED device. Depending on the
circumstances, the child wildl be I mmedi ately
Emergency responsenes will be contacted through security at 33333 so that they can

contact external emergency support.

Benefits of the Research and Benefits to Youf you help us with this project, it assists
us in knowing which activities uses the most and less amotietergy when being played.
We can help children with their fitness, health, ®elhfidence and have lots of fun while
being active.

Voluntary Participation : If you decide to help us in our research study it is entirely up to

you. You can decide toggt participating in the study at any time. You will still do all the
program activities that are asked of you though such as physical activity, or arts and crafts.
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Withdrawal from the Study: You can stop participating in the study at any time, for any
reason, if you so decide. If you decide to stop participating, it will not affect anything that
you do and we will throw away everything that you have already done.

Confidentiality : All information you give us during the research will be held in conitee

and kept a secret. You are going to be given an ID number and your name will not be used
for anything. Everything we get from our research is kept safe and locked up. All computer
files will be stored in the laboratory with a secure password. Rlkfie thrown away after
seven years.

Questions About the Research?f you have questions about the research in general or

about your role in the study, please feel free to contact Dr. Angelo Belcastro either by
telephone at416) 7365403r by email (anbelcas@yorku.¢a This research has been

reviewed and approved by the Human Participants ReviewC®uimittee, York
Universityés Ethics Review Board and confor
Council Reseah Ethics guidelines. If you have any questions about this process, or about

your rights as a participant in the study, please contact the Sr. Manager & Policy Advisor

for the Office of Research Ethics!" 3 loor, York Research Tower, York University

(telephone 41436-:5914 or email ore@yorku.ca

Signatures

I (Print Chil dés Name,)ivemyassentto participate(idin
Kids: A Guided Active Play Approach to Children's Physical Activity Programming)
conducted byAngelo Belcastro

| have been told what this project is about and | would like to help. My signature below
indicates my assent to participate.

Signature Date
Child Participant

Signature Date
Principal Investigator
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Informed Consent (2016)

YORK

Date: June/July 2016

UNIVERSITE
UNIVERSITY

Angelo Belcastro, PhD,
Professor

School of Kinesiology and
Health Science

Faculty of Health

Paediatric Exercise Science
Laboratory

KIN Kids Activity Program

Muscle Health Research
Centre (MHRC)

333 Norman Bethune College
York University

4700 Keele Street

Toronto, ON, M3J 1P3
Canada

Dear Parent/Guardian:

Subject: Informed Consenti Kin Kids: Children'sGuided
Active Play Program Focused on Improvements in Health and
Fitness Part IV

Researchers

Angelo Belcastrp Ph.D., anbelcas@yorku.¢aSchool of
Kinesiology andHealth Science, York University, 4700 Keele
Street, Toronto, Ontario, M3J 1/8l: 416-736-5403

Asal Moghaddaszadetproject assistantasalmz@yorku.ca
School of Kinesiology and Health Science, York University,
4700 Keele Street, Toronto, Ontario, M3J 1P3; tel:-436
2100 x20222

Samantha Feldmanresearch assistanfeldmansyorku.ca
School of Kinesiology and H#&h Science, York University,
4700 Keele Street, Toronto, Ontario, M3J 1P3; tel:-436
2100 x20222

Tel: +1 416 736 2100 ext.
21088

Fax: +1 416 435 3511
Email: anbelcas@yorku.ca

Purpose of the Research:

The purpose of this study is to determine whether KIN Kids, a children's guided active play
program, instils the value of phgai activity in children through seffelected, non
competitive playing of agappropriate games. The program is designed to promote a child's
self-confidence and efficacy within an environment that also considers the necessary
amount and intensity of phigsil activity needed for positive benefits on health and fitness.
Children's active seféelected playing of cooperative games can provide sufficient amount
and intensity of physical activity during early childhood7{ts) compared to middate
childhodal (812yrs). It is of interest to determine if active playing of games results in
sufficient energy expenditure to approach Canada's Physical Activity Guideline
recommendations throughout the childhood period. The purposes of this study are: 1) to
determire cooperative game programming (embedded within the KIN Kids program at the
Driftwood Community Centre Programming) elicits physical activity levels sufficient to
achieve Health Canada's recommended physical Activity guidelines for children and
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adolescents?) to assess whether the children participating in the cooperative games
sessions experience positive health and fithess benefits or improvements.

3) to find out whether younger children participating in cooperative games programming a
summer camp envonment will be effective for enhancing their amount/volume and or
effort of physical activity compared to older children.

What You Will Be Asked to Do in the Research

Before programming begins, each participant will be assessed on sorEstig
meaurementsyour child will be asked to have their standing and sitting height, leg length,
body weight, skinfold (pinch test) and standing jump height will be taken and recorded
during this sessionPrior to Driftwood Communinty Centre program start dsite) will

fill asked to complete a physical activity readiness questinonire {RARr your child.

The measurements will occur inside of the regular DCC 2016 2017 programming. Parents
are welcome to attend these sessions but this is not a requirement.

During the DCC programs your child will participate in the KIN Kids cooperative games
sessions during the DCC programming (2@04.7). Your child will be asked to wear an
accelerometer used to determine steps and/or the amount and type of activity achieved
within the sessionsAn accelerometer is a small device that they will wear on their right
hip only during the DCC sessions. There will be no movement restricitions while wearing
the accelerometer (dimensions: 1.5 x 1.44 x 0.7 inches and weight: 27g)willhegar

the accelerometer during each KIN kids sessions for about 1.5 hours/session.

Risks and Discomforts Any ri sks or di scomfort from yo
research is minimal. These may include; a) muscle cramping from insufficientwparm

and b) loss of balance and slipping/falling while playing. All staff have experience with

the necessary equipment requirements and assessment protocols. In the case of
emergencies, the Driftwood Communitwe Centreo
Standard First Aid and CRRevel C certification. In all instances a senior member of the

research team, either faculty (Dr. Angelo Belcastro), project coordinators (Asal
Moghaddaszadeh) and/or research assistants (Samantha Feldman) will be preskht. Sh

one be required the DCC facility contains first aid kit and an AED device. Depending on

the circumstances, the child will be immediately stabilized and concurrently Emergency
responseerves will be contacted.

Benefits of the Research and Benefits t&¥ou: The benefits of this study is to gain
knowledge on whether cooperative games/activities that provide sufficient energy
expenditures will result in simlar imporvements for health and fithess paremetrs youger and
older children.

Voluntary Participatio n: The participation in the study is completely voluntary and your
child may choose to stop participating at any time. Their decision not to volunteer will not
influence their involvement in any current or future Driftwood Community Centre Program
involving the physical activity sessions. As well this will not change the nature of your
relationship with York University either now, or in the future.
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Withdrawal from the Study: Your child can stop participating in the study at any time,

for anyreason, if you or they so decide. The decision to stop participating, or to refuse to
answer particular questions, wi || not affect
York University, or any other group associated with this project. In the évey withdraw

from the study, all associated data collected will be immediately destroyed wherever
possible.

Confidentiality : All information you supply during the research will be held in confidence

and unless you specifically indicate your conseatiryname will not appear in any report

or publication of the research. The data will be safely stored in a locked facility in the office

of the Principal Investigator and only research staff will have access to this information.

All electronic records wil be stored ion a computer i n tF
password protected. The data will be stored for seven years and then will be destroyed by

a shredder. All electronic data will be deleted. Confidentiality will be provided to the fullest

extent pasible by law.

Questions About the Research?f you have questions about the research in general or

about your role in the study, please feel free to contact Dr. Angelo Belcastro either by
telephone at416) 7362011 x2108&r by email (anbelcas@yorku.¢a This research has

been reviewed and approved by the Human Participants ReviexC@uhittee, York
Universityés Ethics Review Board and confor
Council ReseafltEthics guidelines. If you have any questions about this process, or about

your rights as a participant in the study, please contact the Sr. Manager & Policy Advisor

for the Office of Research Ethics 3-loor, York Research Tower, York University

(telephone 4167365914 or email ore@yorku.ca

Legal Rights and Signatures

I , consent to have my

(above Print Parent/Guardian Name)
child ggoate in(Kin Kids: A Guided

(above Print Childds Name)

Active Play Program Part IV) conducted byAngelo Belcastro | have understood the
nature of this project and wish to participate. | am not waiving any of my legal rights by

signing this form. My signature below indicates my consent.

Signature Date
(Parent/Guardian)

Signature Q M Date
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Principal Investigator
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Parent Information Handout (2016)
YORK

I' DateJune/July 2016

UNIVERSITE
UNIVERSITY

Dear Parent/Guardian

Angelo Belcastro, PhD,
Professor

Subject: Kin Kids: Children'sGuided Active Play Program

School of Kinesiology and Focused on Improvements in Health and Fitness Part IV
ealth Science

Faculty of Health

Paediatric Exercise Science The KI' N Kids Chil drenoés Physical
Laboratory guided active play format, which fefs meaningful

KIN Kids Activity Program opportunities for children (ages 5 to 12) to engage in a variety

Muscle Health Research of active play that incorporates developmentally, -age

Centre (MHRC) appropriate, seléelected and neocompetitive games. The
feedback from the parents and children who have participated
333 Norman Bethune College, | jy KIN Kids in the past has been excellent.

York University

4700 Keele Street

Toronto, ON, M3J 1P3 The Program Directors for the Driftwood Community Centre

Canada and the KIN Kids Program of York
Tel: +1 416 736 2100 ext. and Health Science are collaborating in the 2PQ67

21088 Driftwood Community c¢aeactivityeds chi
Fax: +1 416 435 3511 programing; through a cooperativ
Email: anbelcas@vorku.ca identified as KIN Kids Guided Active Play. A small research

study wi | also be conducted to determine i

games can provide similar health anddgs benefits for younger and older children when
undertaken in a summer camp environment. We are interested in assessing measures of
body composition (muscle and fat) and heart and lung function with games.

We are requesting 80 children to participate in the research study. Regardless, if your child
is in the research study or not, all children registered in the DCC program will participate
in all program activities, but not the research assessments. Baedteportion will occur

during the physical activity sessions (~ 1 hr each day) by having child with parental consent
wear a small accelerometer attached around the waist prior to activity and collected after
the session is over. There is no restrictmmiovement. In addition, we are requesting an
assessment session that will occur at DCC prior to the progtasiinicudes about 1.5hr

and will include; measures of height (standing and sitting), leg length, weight, wasit size,
6f at pi nc hndtaedgump test. Aswdell, a watkfogirun assesment. Parents are
welcome to attend the assessment sessions. Further details are discussed further in the
parent/guardian consent form.

If you are interested being a participant in the research study,oatdsiiou have any
guestions or concerns, please contact either Asal Moghaddaszadeh, project coordinator, by
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email asalmz@yorku.car telephone a#t16:736-2100 x 20222, Samantha Ffeldman,
research assistant, by em@ldmans@yorku.car telephone a#16-736-:2100 x 20222,
and/ or Angelo Belcastro, prinicpal investigator, by email ahbelcas@yorku.caor
telephone at 41836-2100 x21088.

Sincerely,

& Bl

Angelo Belcastro, PhD
York University, Kinesiology and Health Science
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Minor Assessment Script (2016)

Minor Assent Script

Study Name KinKids Children's Guided Active Play Aerobic Program for Health and Fitness Part IV

Purpose of the Research:

When children play games or exercise, postive thingshappen to their body. They use energy or the calories
that are stored in their body, which is good Pr ther muscles and hert. Also, when exercising or phying
games, children are having fun and can dart to feel good doutthemselves. KIN Kidsis aprogran tha
children play games such as tag games or games that kidswork together in while having fun.

Thereason why we are doing this study is to see whether, when children arein aprogran such & KIN Kids
and playing games like atag game tha is non-competitive and is selected on their own, howmuch of the
energy gored do dildren ue up?We aso want to see how much fun the children are having while playing
these games, and if these two thingsare different from children who only play sports.

What You Will Be Asked to Do in the Research:

As the Drftwood Community Centre prograns begin, you will be asked to take measurements for your
height, weight, blood pressure, muscle mass (skinfolds), hand and leg jumping grength. You will dso be
asked to do he begp test.

During the DCC physcal activity games program, you will beasked to putthe accelerometer around your
waist beforethe physcal activity pat of the camp begins You will wear it for the entire time (aboutan hour)
while playing the games for tha day. It isvery small and it you will barely know it is there (like wearing an
elastic bdt). It is similar to apedometer that measures the amount of stepsyou take. We do notwant you
take it off or play with it, butyou can ask to have it taken off at any time. At the end of thetime, the
members of the KINkids program will collect it from you with no @nsquences. All you have to do is wear
the accelerometer. It will belike an dastic bdt around your vaist.

We want you o try to do hebest tha you @an and have fun the whole time while playing.

Risks and Discomforts: During the games programs you might feel tired or have sore muscles z if this
happens you can stop and rest until you feel you would like to play again. Alsoid you feel
uncomfortable playing a game then you dond have to play it z you can sit out z that is not a problem.
All program leaders staff have experience with the games but in the case of emergencies et the
KINKids leaders and/ or Driftwood Community Centre staff know. They can help.

Benefits of the Research and Benefits to You: If you hép uswith this project, it assists usin knowing
which activities uses the mos and less amounts of energy when beng played. We can hdp children with
their fithess, hedlth, slf-confidence and have lots of fun while being active.

Voluntary Participation: If youdecideto hdp usin our research gudy it is entirely up  you. You an
decideto gop paticipating in thestudy & any time. You will still do dl the program activities tha are asked
of you though sich as phydcal activity, or ats and aafts.

Withdrawal from the Study: You aan gop paticipating in the study & any time, for any reason, if you ©
decide If you deideto gop paticipating, it will notaffect anything tha you do ad we will throw away
everything tha you have aready done



YORK

UNIVERSITE
UNIVERSITY

Angelo Belcastro, PhD,
Professor

School of Kinesiology and
Health Science

Faculty of Health

Paediatric Exercise Science
Laboratory

KIN Kids Activity Program

Muscle Health Research
Centre (MHRC)

333 Norman Bethune College
York University

4700 Keele Street

Toronto, ON, M3J 1P3
Canada

Tel: +1416 736 2100 ext.
21088

Fax: +1 416 435 3511
Email: anbelcas@yorku.ca

Informed ConsentEnglish and SpanishVersion (20172018

Date: June/July 2017

Dear Parent/Guardian:

Subject: Informed Consent — Kin Kids: Children's Guided Active Play
Program Focused on Improvements in Health and Fitness

Researchers:

Angelo Belcastro, Ph.D., anbelcas@yorku.ca, School of Kinesiology and
Health Science, York University, 4700 Keele Street, Toronto, Ontario, M3J
1P3; tel: 416-736-5403

Asal Moghaddaszadeh, MSc, project assistant, asalmz@yorku.ca, School
of Kinesiology and Health Science, York University, 4700 Keele Street,
Toronto, Ontario, M3J 1P3; tel: 416-736-2100 x20222

Donya Mahiny, research assistant, donya8@my.yorku.ca, School of
Kinesiology and Health Science, York University, 4700 Keele Street,
Toronto, Ontario, M3J 1P3; tel: 416-736-2100 x20222

Purpose of the Research:

The purpose of this study is to determine whether KIN Kids, a children's
guided active play program, using self-paced, non-competitive playing of
age-appropriate games will encourage children to participate in physical
activity The program is designed to promote a child's self-confidence and
enjoyment, while providing the necessary amount and intensity of physical
activity needed for positive benefits on health and fitness. It is of interest to
determine if; a) active playing of games results in sufficient energy
expenditure to approach Canada's Physical Activity Guideline
recommendations within a summer program; b) children participating in the
play/games sessions experience positive health and fitness benefits or
improvements; and c) children with higher fitness levels participating in
play/games summer program will enhance their amount and effort of
physical activity compared to with lower fitness levels children.

What You Will Be Asked to Do in the Research:

You will fill asked to complete a physical activity readiness questinonire
(PAR-Q+) for your child prior/during the Summer Camp. You and you child
will not be asked to do more than what is contained within the Centre for
Spanish Speaking Peoples summer camp. Only the information collected
during the CSSP - KINKids active play program is required. This includes; a
quallity of life and enjoyment surveys, plus standing and sitting height, body
weight, waist circumference, skinfold (pinch test), standing jump height and
a 20 metre walk/jog/run test in the first and last week of the summer

During the summer program your child will be asked to wear an accelerometer during the
KINkids program. An accelerometer is a small device that fits on a belt (on right hip
dimensions: 1.5 x 1.44 x 0.7 inches and weight: 279) during the physical astisgipns.
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It does not restrict movement. The accelerometer is used to determine the number of steps
and/or the amount of activity that occurs within the program.

Risks and Discomforts Any ri sks or discomfort from yo
KINKIds Guided Active Play program is minimal. These may include; a) muscle cramping
from insufficient warmup; and b) loss of balance and slipping/falling while playing. All
staff have experience with the necessary equipment requirements and assessooeid.prot

In the case of emergencies, the CSSP staff and or KIN Kids UG students have Standard
First Aid and CPRLevel C certification. In all instances a senior member of the research
team, either faculty (Dr. Angelo Belcastro), project coordinators (Assjhdddaszadeh)
and/or research assistants (Donya Mahiny) will be present. Should one be required the
CSSP facility contains first aid kit and an AED device. Depending on the circumstances,
the child will be immediately stabilized and concurrently Emergeasgonse serves will

be contacted.

Benefits of the Research and Benefits to YouThe benefits of this study is to gain
knowledge on whether cooperative games/activities that provide sufficient energy
expenditures will result in improvements for healtid fithess parameters.

Voluntary Participation : The participation in the research study is completely voluntary
and your child may choose to stop participating at any time. Their decision not to volunteer
will not influence their involvement in any agent or future Centre for Spanish Speaking
Peoples Program involving the physical activity sessions. As well this will not change the
nature of your relationship with York University either now, or in the future.

Withdrawal from the Study: Your childcan stop participating in the study at any time,

for any reason, if you or they so decide. The decision to stop participating, or to refuse to
answer particular questions, wil/l not affect
York University, orany other group associated with this project. In the event they withdraw

from the study, all associated data collected will be immediately destroyed wherever
possible.

Confidentiality : All information you supply for the research will be held in coniickeand

unless you specifically indicate your consent, your name will not appear in any report or
publication of the research. The data will be safely stored in a locked facility in the office

of the Principal Investigator and only research staff willehagcess to this information.

Al el ectronic records wil/ be stored ion
password protected. The data will be stored for seven years and then will be destroyed by

a shredder. All electronic data will be deletedn@dentiality will be provided to the fullest

extent possible by law. Finally, the data collected may also be used for research purposes

and statistical analysis, but the results will only be reported in a n anonymous group format.

Questions About theResearch? If you have questions about the research in general or
about your role in the study, please feel free to contact Dr. Angelo Belcastro either by
telephone at (416) 738011 x21088 or by-enail (@anbelcas@yorku.¢a This research has
been reviewedind approved by the Human Participants Review-Gaoimmittee, York
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Universitydés Ethics Review Board and confor

Council Research Ethics guidelines. If you have any questions about this process, or about
your rights asa participant in the study, please contact the Sr. Manager & Policy Advisor
for the Office of Research Ethics"3loor, York Research Tower, York University
(telephone 41636-5914 or email ore@yorku.ca

Legal Rights and Signatures

I , consent to have my

(above Print Parent/Guardian Namehild
participate in(Kin Kids: A Guided
(above Print Childds Name)
Active Play Program) conducted byAngelo Belcastro. | have understood the nature of

this project and wish to participate. | am not waiving any of my legal rights by signing this

form. My signature below indicates my consent.

Signature Date
(Parent/Guardian)

Signhature Date
Principal Investigator

Fecha: Junio/julio de 2017

Estimado padres/guardianes :
Asunto: Formulario de Consentimiento Informado 7 KinKids: Programa de Juego
Activo Infantil Guiado centrado en mejoras en salud y forma fisica

Investigadores

Angelo Belcastro PH.d., anbelcas@yorku.CA , Escuela de Kinesiologia y
Ciencias de la salud, Unirgdad de York, 4700 Keele Street, Toronto, Ontario
M3J 1 P 3, tel: 416365403

Asal Moghaddaszadeh MSc, asistente del proyecto, asalmz@yorku.CA ,
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Escuela de Kinesiologia y Ciencias de la salud, Universidad de York, 4700

KeeleStreet, Toronto, Ontario M3J 1 P 3, tel: 44862100 x20222

Donya Mahiny Asistente de investigacion, donya8@My.yorku.CA , Escuela de

Kinesiologia y Ciencias de la salud, Universidad de York, 4700 Keele Street, Toronto,
Ontario M3J 1 P 3, tel: 41636-2100 x20222Propdsito de la investigacion:

El propésito de este estudio es determinar si en lo Programa de juegos activos guiado KIN
kids, los nifios, utilizando su ritmo, jugando juegos que no son competitivos apropiados
para la edad se alentar a lo8as a participar en actividad fisica. El programa esta disefiado
para promover la confianza en si mismo y disfrute, mientras que proporciona la cantidad
necesaria y la intensidad de actividad fisica necesaria para beneficios de salud y aptitud del
nifio. Resllta de interés determinar siempre que: a) jugando juegos activos resulta en gasto
energeético suficiente a recomendaciones do Guia Canadiense de actividad fisica en nifios
dentro de un campamento de verano; b) los nifios que participan en las sesiongssde jue
tienes experiencia positivas para la salud y fitness o mejoras; y c) nifilos con niveles mas
altos de aptitud participando en juegos do programa de campamento de verano aumentara
su cantidad y esfuerzo de la actividad fisica en comparacion con loglaibafos niveles

de aptitud.

Lo que se le pedira que hacer en la investigacion

Llenar& el pedido para completar un cuestionario de preparacion de la actividad fisica
(PAR-Q +) para su nifio antes y durante lo campamento de verano. Usted y su hijo no le
pedird que hacer mas que lo que esta contenido dentro do campamento de verano de lo
centro para gente de habla hispana. Solo la informacion recogida durante el CSSP
KINKids programa de juego activo se requiere. Esto incluye; una calidad de vida y las
ercuestas de disfrute, ademas altura de pie y sentado, peso, circunferencia

de la cintura, pliegues cutaneos (pinzada de la piel), altura del salto vertical y a
caminar/trotar/correr de 20 metros (test course navette) en la primera y ultima semana del
cammmento de verano. Todas las medidas se produciran dentro de la programacién regular
y ningan tiempo adicional es requerido. Los padres son Bienvenidos a asistir a estas
sesiones, pero esto no es un requisito. Durante el campamento de verano su laija/hija v
usar un acelerémetro durante el programa de KINkids. Un acelerometro es un dispositivo
pequefo que se adapta a una correa (en la cadera dedatieasiones: 1.5 x 1.44 x 0,7
pulgadas y peso: 27g) durante las sesiones de actividad fisica, no estato ra lo
movimiento. El acelerometro es para determinar el nUmero de pasos o la cantidad de
actividad que se produce dentro del prografR&sgos y molestiasCualquier riesgo o
malestar de su participacion en el programa KINKIds es minima. Estosrpunetlir; a)
muasculo calambres de calentamiento insuficiente; y b) pérdida de equilibrio y
deslizarse/caer mientras jugaba. Todo el personal tiene experiencia con los equipos
necesarios requisitos y protocolos de evaluacion. En el caso de emergerpeesoredl

CSSP vy los estudiantes KIN kids UG tienen certificacion estandar de primeros auxilios y
CPRnivel C. En todos los casos, un miembro del equipo de investigacion, tanto de la
facultad (Dr. Angelo Belcastro), coordinadores del proyecto (Asal Mogisaddeh) o
asistentes de investigacion (Donya Mahiny) estara presente. Si necesario lo CSSP tiene kit
de primeros auxilios y un dispositivo de AED. Dependiendo de las circunstancias, el nifio
sera inmediatamente estabilizado y al mismo tiempo se llamseévicio de emergencia.
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Beneficios de la investigacion y beneficios para usteddos beneficios de este estudio es
conocer en si juegos y actividades cooperativas que proporcionan suficiente gasto
energético que producira mejoras de parametros de stduahy fisica.

Participacion voluntaria : La participacion en el estudio de investigacion es totalmente
voluntaria y su hijo puede optar por dejar de participar en cualquier momento. La decision
de tu hijo/hija de no ser voluntario no influira en su pgoéicion en cualquier programa
actual o futuro en lo centro para gente de habla hispana. Y lo mismo no va a mudar la
naturaleza de su relacion con la Universidad de York ahora o en el futuro.

Retiro del estudio: Su hijo puede dejar de participar en&bleio en cualquier momento,

por cualquier razon, si usted o ellos asi lo deciden. La decision de dejar de participar o
rehusarse a contestar preguntas particulares, no afectara la relacion de su hijo con los
investigadores, la Universidad de York, o cua otro grupo asociado a este proyecto. En
caso de que se retiren del estudio, asociados todos los datos recogidos se seran destruidos
inmediatamente siempre que sea posible.

Confidencialidad : Toda la informacion la fuente para la investigacion seutiea cabo en
confianza y a menos que usted indique especificamente su consentimiento, su nombre no
aparecera en ningun informe o publicacion de la investigacion. Los datos se

almacenaradn con seguridad en una instalacion cerrada en la oficina delaoest
Principal y personal de investigacion sélo tendra acceso a esta informacion. Todos los
registros electronicos seran almacenados ion una computadora en el laboratorio de la PlI,
que esta protegido con contrasefia. Los datos se almacenaran duramt@osigtduego

seran destruidos por una trituradora de papel. Se eliminaran todos los datos electrénicos.
Confidencialidad se proporcionara en la mayor medida posible por la ley. Finalmente, los
datos recogidos pueden también usarse para fines de inviéstigaanalisis estadistico,

pero solo se reportaran los resultados en un formato de grupo anénimo n.

Preguntas sobre la investigacion®i tiene preguntas sobre la investigacion en general o
sobre su papel en el estudio, sienta por favor libre para entcantacto con el Dr. Angelo
Belcastro por teléfono al (416) 72011 x21088 o por correo electrénico
(anbelcas@yorku.ca). Esta investigacion ha sido revisada y aprobada por las personas
participantes de Subcomité, Universidad de York de la Junta dgreetica y cumple con

las normas de las directrices canadiense£drisejo de ética de investigacion. Si usted
tiene alguna pregunta sobre este proceso, 0 sobre sus derechos como participante en el
estudio, por favor pongase en contacto con el Gereasesor de politica de la oficina de

ética de la investigacionn®iso, torre de investigacion de York, York University (teléfono
416-736-:5914 o email ore@yorku.ca ).

Firmas y derechos legales

Autorizoa , mi

(escribe el nombre de padres) nifio
participar enKin kids:

(escribe el nombre del nifio)
Programa de juego activos guiadgsconducidagpor Angelo Belcastro. Han comprendido

la naturaleza de este proyecto y desea participar. No estoy renunciando a ninguno de mis
derechos legales al firmar este formulario. Mi firma abajo indica mi consentimiento.

Firma: Fecha

(Padres/guardianes)
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Firma Fecha
Investigador principal
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Parent Information Handout in Spanish (20172018)

YORK

U

UNIVERSITE
UNIVERSITY

Estimados padres/guardianes

Asunto:informacion sobre Kin Kids: Programa de Juegos Activos Guiados centrado en
mejoras en salud y Fitness

Programa de actividad fisica de KIN kids es un formato de juego activo guiado, que ofrece
oportunidades significativas para los niffdsa 12 afos) a participar en una variedad de
juegos que incorpora al desarrollo, juegos apropiados para la edad, auto elegidos y no
competitivos. Los comentarios de los padres y los nifios que han participado en parientes
de nifios en el pasado ha sidoadzate.

El centro para gente de habla hispana (CSSP) y el programa KIN kids de York, escuela de
Kinesiologia y Ciencias de la salud, colaboran en la campamento de verano-@92817
CSSP. El proposito es apoyar la actividad fisica de los nifios a ttawéna cooperativa de
juegos de 'play’ programa identificado como KIN. Los nifios registrados en el programa de
campamento de verano de CSSP patrticipara por una hora cada dia jugando. Durante el dia
el nifio lleve un pequefio acelerometro atado alrededsu dimtura para controlar el nivel

de participacion de la actividad fisica. No existe ninguna restriccion al movimiento.
Ademas algunas medidas de salud y forma fisica se producen en lo campamento de verano
durante la primera y ultima semana del prograaséas medidas incluyen una calidad de
como y disfrute encuestas; Ademas de la altura del nifio (de pie y sentado), longitud de las
piernas, peso, tamafio de cintura, 'prueba del pellizco de la piel' (medicién de los pliegues
cutaneos), la prueba de saltatieal y una evaluacion de caminar/trotar/correr 20 metros

de cardiorrespiratorio. Informacién de los nifios se proporcionara a lo campamento de
verano de CSSP. Los padres / guardianes son Bienvenidos a asistir a las sesiones de
evaluacion.

Estudio de imestigacion:

La informacion no se utilizara para fines de investigacion, salvo consentimiento de los
padres. Estamos solicitando para evaluar informacién de salud y bienestar de los nifios para
determinar si el KIN kids juegos activos pueden proporcioeaeficios de salud y fitness

para nifios en un ambiente de campamento de verano. Estamos interesados en la evaluacion
de estas medidas al inicio y al final de la campamento de verano. No mas tiempo o actividad
fuera de lo campamento de verano de CSSRgskere de ningun nifio o padre o guardian
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para participar en el estudio de investigacion. Solicitamos 50 nifios y nifias a participar en
el estudio de investigacion. Mas detalles se discuten en el formulario de consentimiento
informado para padres/guardianes.

Si usted esta interesado en ser un participante en el estudio de investigacion, o si usted tiene
alguna pregunta o inquietud, péngase en contacto con cualquiera de los dos Asal
Moghaddaszadeh, Coordinador del proyecto, por correo electrésatmz@ydtu.CA o

por teléfono en el 41836-2100 x 20222 y/o Angelo Belcastro, investigador principal, por
correo electronico anbelcas@yorku.CA teléfono 4167362100 x21088.

Atentamente,

Angelo Belcastro, PhD
Universidad de York de Kinesiologia y @G®as de la salud



Minor Assessment Script English and Spanish (201Z018)
Minor Assent Script

Study Name Kin Kids: Children's Guided Active Play Program Focused on Improvements
in Health and Fitness

Purpose of the Research:

When children play games or exercise, positive things happen to their body. They use
energy or the calories that are stored in their body, which is good for their muscles and
heart. Also, when exercising or playing games, children are having fun andutdo &tel

good about themselves. KIN Kids is a program that children play games such as tag games
or games that kids work together in while having fun.

The reason why we are doing this study is to see whether, when children are in a program
such as KINKids and playing games like a tag game that iscampetitive and is selected

on their own, how much of the energy stored do children use up? We also want to see how
much fun the children are having while playing these games, and if these two things are
different from children who only play sports.

What You Will Be Asked to Do in the Research

As the summer camp (with Centre for Spanish Speaking Peoples) begin, you will be asked
to take measurements for your height, weight, blood pressure, bodynfat (pst), hand
strength, leg jumping strength and 20 metre jog/run test (beep test). You will also be asked
some questions about if you enjoy physical activity.

During the summer camp games program, you will be asked to put the accelerometer
around youmvaist before the physical activity begins. You will wear it for the entire time
while playing the games for that day. It is very small and it you will barely know it is there
(like wearing an elastic belt). It is similar to a pedometer that measurastmtzof steps

you take. We do not want you to take it off or play with it, but you can ask to have it taken
off at any time. At the end of the time, the members of the KINkids program will collect it
from you with no consequences. All you have to do iantke accelerometer. It will be

like an elastic belt around your waist.

We want you to try to do the best that you can and have fun the whole time while playing.

Risks and Discomforts During the games progranyu might feel tired or have sore
musclesi if this happens you can stop and rest until you feel you would like to play again.

Al so I f you feel uncomfortabl e pyoacanisig a garm
outT that is not a problem. All program leaders staff have experience withattmes but

in the case of emergencies let the KINKids leaders and/or Centre for Spanish Speaking
Peoples Summer Campés staff know. They can h
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Benefits of the Research and Benefits to Youf you help us with this project, it assists

us in knowing with activities uses the most and less amounts of energy when being played.
We can help children with their fitness, health, eififidence and have lots of fun while
being active.

Voluntary Participation : If you decide to help us in our research study entirely up to
you. You can decide to stop participating in the study at any time.

Withdrawal from the Study: You can stop participating in the study at any time, for any
reason, if you so decide. If you decide to stop participating, it will not affect anything that
you do and we will throw away everything that you have already done.

Confidentiality : All infor mation you give us during the research will be held in confidence
and kept a secret. You are going to be given an ID number and your name will not be used
for anything. Everything we get from our research is kept safe and locked up and once the
study is oer, everything is thrown away after seven years.

Questions About the Research™ you have questions about the research in general or

about your role in the study, please feel free to contact Dr. Angelo Belcastro either by
telephone at (416) 73®403or ly email (anbelcas@yorku.ca). This research has been

reviewed and approved by the Human Participants Review Guinmittee, York
Universityés Ethics Review Board and confor
Council Research Ethics guidelines. If yavha any questions about this process, or about

your rights as a participant in the study, please contact th the Sr. Manager & Policy Advisor

for the Office of Research Ethics, ¥loor, York Research Tower, York University

(telephone 416365914 or email ore@yorku.ca).

Informacién para menores de edad/Asentimiento

Titulo del estudio : Kin kids: Programa de Juegos Activos Guiados centrado en mejoras
en la salud y fithess

Propésito de la investigacion:

Cuando los nifios jugam o hacejercicio fisico, suceden cosas positivas a su cuerpo.
Utilizan energia o las calorias que se almacenan en su cuerpo, que es bueno para los
musculos y el corazén. También, cuando jugam, los nifios divierten y pueden empezar a
sentirse bien sobre si mism&3$N Kids es un programa que los nifios juegan juegos como

de persecucion o juegos que los nifios trabajam juntos y se divierten.

La razdén por qué estamos haciendo este estudio es ver si, cuando los nifios estan en un
programa como KIN KIDS y jugar juegos @ersecucion que es no competitivo y es
seleccionado por su propia cuenta, ¢cuanto de la energia almacenada lo nifios estan a
utilizar?

También queremos ver cuanto diversion que tienen los nifios jugando estos juegos, y si
estas dos cosas son diferentesodenifios que sdlo juegan deportes.

Lo que se le pedira que hacer en la investigacion



Como empezar el campamento de verano (con el centro para gente de habla hispana), le
pedira que tome medidas de su altura, peso, presion arterial, antropometriad(nuici

los pliegues cutaneos), fuerza de la mano, fuerza de las piernas al saltar y trotar y prueba
de sonido de 20 metros (test course navette). También se le pedira algunas preguntas
acerca de si le gusta la actividad fisica.

Durante el programa deegos del campamento de verano, se le pedira para poner el
acelerébmetro alrededor de su cintura antes de que comience la actividad fisica. Usted lo
usa durante todo el tiempo jugando los juegos para ese dia. Es muy pequefia y apenas
sabes lo es (como elagle un cinturdn elastico). Es similar a un podéometro que mide la
cantidad de pasos que tomar. No queremos que se quite o juga
con él, pero usted puede pedir gue se saca en cualquier momento. Al final del tiempo, los
miembros del programa KINkids recogdcade usted sin consecuencias. Todo lo que
tienes que hacer es usar el acelerbmetro. Sera como una banda elastica alrededor de su
cintura.

Queremos intentar hacer lo mejor que puede y divertirse todo el tiempo jugando.

Riesgos y molestias Durante logprogramas de juegqsodria sentirse cansado o tener
dolores muscularéssi esto sucede que usted puede parar y el resto hasta que sienta que
gustaria jugar otra vez. También si usted se siente incomodo jugando un juego y luego no
tienes que jugar, ustedigde sentarse, no es un problema. Todo el personal del programa
tiene experiencia con los juegos pero en el caso de emergencias dejo los lideres de
KINKids o las personas del campamento de verano del centro para gente de habla hispana
saber. Le pueden ayad

Beneficios de la investigacion y beneficiosSi nos ayudan con este proyecto, nos ayuda

a saber qué actividades utiliza los mas y menos cantidades de energia cuando se esta
reproduciendo. Podemos ayudar a los nifios con su fitness, salud, confiahzasamos

y tienen un monton de diversion mientras esta activo.

Participacion voluntaria : Si decides ayudarnos en nuestro estudio de investigacion es
totalmente su decision. Usted puede decidir dejar de participar en el estudio en cualquier
momento.

Retiro del estudio : Puede dejar de participar en el estudio en cualquier momento, por
cualquier razén, si usted asi lo decide. Si usted decide dejar de participar, no afectara
cualquier cosa que hagas y que le Tiramos todo lo que ya hiciste.

Confidencialidad : Toda la informacion que nos da durante la investigacion se llevé a
cabo en confianza y mantienen en secreto. Se va a dar un nimero de identificaciéon y su
nombre no se utilizara para nada. Todo lo que obtenemos de nuestra investigacion se
mantiene sego y cerrado y una vez terminado el estudio, todo se tiran después de siete
anos.

Preguntas sobre la investigacion®i tiene preguntas sobre la investigacion en general o
sobre su papel en el estudienta por favor libre para entrar en contacto c@r.eAngelo
Belcastro ya sea por teléfono al (416) -B3®3 o por correo electronico
(anbelcas@yorku.ca). Esta investigacion ha sedlisada y aprobada por los participantes

de Subcomité, Universidad de York se ajusta a las normas de las directricesade éti
canadiense TH Consejo de investigacion y de la Junta de revision.éhicasted tiene
alguna pregunta sobre este proceso, o0 sobre sus derechos como participante en el estudio,
por favor pongase en contacto con el Sr. Gerente y asesor de poliida pficina de
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ética de investigacion, 5to Piso, torre de investigacion de York, York University (teléfono
416-736-5914 o email ore@yorku.ca).
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Angelo Belcastro, PhD,
Professor

School of Kinesiology and
Health Science

Faculty of Health

Paediatric Exercise Science
Laboratory

KIN Kids Activity Program

Muscle Health Research
Centre (MHRC)

333 Norman Bethune College
York University

4700 Keele Street

Toronto, ON, M3J 1P3
Canada

Tel: +1416 736 2100 ext.
21088

Fax: +1 416 435 3511
Email: anbelcas@yorku.ca

Informed Consent (Microvascular Function 2017)

Date: June/July 2017

Dear Parent/Guardian:

Subject: Informed Consent — Reqgulation of microvascular function in
children and youth

Researchers:

Angelo Belcastro, Ph.D., anbelcas@yorku.ca, School of Kinesiology and
Health Science, York University, 4700 Keele Street, Toronto, Ontario, M3J
1P3; tel: 416-736-5403

Asal Moghaddaszadeh, MSc, project assistant, asalmz@yorku.ca, School
of Kinesiology and Health Science, York University, 4700 Keele Street,
Toronto, Ontario, M3J 1P3; tel: 416-736-2100 x20222

Purpose of the Research:

The purpose of this study is to determine how much physical activity and/or
fitness is needed to promote cardiorespiratory and vascular health. This is
important because high blood pressure and impaired (poor) blood flow in
children are present when they are not physical active, lead a sedentary
lifestyle and/or are overweight. Therefore, studying how much physical
activity and fitness is needed to improve cardiorespiratory health and blood
flow is an important measure of children’s health. Physical activity of
children will occur with their participation in an active play program where
they will play age-appropriate social games (running games (tag), jumping
and hoping activities) (i.e., KINkids: Children’s Guided Active Play
Program).

What You Will Be Asked to Do in the Research:
Your child will be asked to participate in two parts of testing: aerobic power
and microvascular function.

During the aerobic power assessment children will participate in a
standardized paced shuttle run, which requires them to jog/run back and
forth between two pylons (a 20-meter distance). The audio signals are
separated by stages and start off with an increased time between signals
requiring, as the stages progress the time between signal decreases. During
the shuttle physical activity children start with a slow jog and continuously
increase their speed. The children terminate the shuttle run when they can
no longer make it between the two pylons or when they want to stop.

To determine microvascular function children will be sitting in a chair with
their arm extended and resting in a cushion. Blood pressure and skin
temperature will be monitored. Children will be fitted with two stick on
patches (about the size of a toonie) on their right forearm just below the
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elbow. The patches are connected to an insulated wire that can deliver very small quantities
of current (20uA for about 180seconds). During this time 5 millilitres of two substances,
either acetylcholine or sodiuen sizedprpastsc e

Risks and Discomforts Any ri sks or discomfort from yol
active Play program and/or the shuttle jog/run activity is minimal. These may include;

slipping, sweating, and lose of balaricthings that would normally occur when children

are playing. m regard to the microvascular function, a child may experience a) minimal

skin irritation b) discomfort from sitting still for 20 minutes.

All staff have experience with the necessary equipment requirements and assessment
protocols. In the case of emergies, the CSSP staff and or KIN Kids UG students have
Standard First Aid and CRERevel C certification. In all instances a senior member of the
research team, either

faculty (Dr. Angelo Belcastro) and/or project coordinator (Asal Moghaddaszadehewill b
present.

Benefits of the Research and Benefits to YouThe benefits of this study is to gain
knowledge on the children's and young adult's health and development of their
physiological systems as well as their health and physical plus physiolotneatfstatus.
Other benefits include learning more about vascular biology and the function of the
microvasculature.

Voluntary Participation : The participation in the research study is completely voluntary
and your child may choose to stop participgit any time. Their decision not to volunteer
will not influence their involvement in any current or future Centre for Spanish Speaking
Peoples Program involving the physical activity sessions. As well this will not change the
nature of your relationspiwith York University either now, or in the future.

Withdrawal from the Study: Your child can stop participating in the study at any time,

for any reason, if you or they so decide. The decision to stop participating, or to refuse to

answer particulagquesti ons, wi || not affect your chil
York University, or any other group associated with this project. In the event they withdraw

from the study, all associated data collected will be immediately destroyed wherever
passible.

Confidentiality : All information you supply for the research will be held in confidence and

unless you specifically indicate your consent, your name will not appear in any report or
publication of the research. The data will be safely storedacked facility in the office

of the Principal Investigator and only research staff will have access to this information.

Al l el ectronic records wil/l be stored i1on
password protected. The data will be sto@dskeven years and then will be destroyed by

a shredder. All electronic data will be deleted. Confidentiality will be provided to the fullest

extent possible by law.
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Questions About the Research?f you have questions about the research in general or

about your role in the study, please feel free to contact Dr. Angelo Belcastro either by
telephone at (416) 738011 x21088 or by-enail (anbelcas@yorku.¢a This research has

been reviewed and approved by the Human Participants ReviewxC&@uhnittee, York

Uni versitydéds Ethics Review Board and confor
Council Research Ethics guidelines. If you have any questions about this process, or about

your rights as a participant in the study, please contact the Sr. Manager & Aublisor

for the Office of Research Ethics!"3loor, York Research Tower, York University

(telephone 41636-5914 or email ore@yorku.ca

Legal Rights and Signatures

I , consent to have my
(above Rint Parent/Guardian Nameghild
participate in(Kin Kids: A Guided

(above Print Childds Name)

Active Play Program) conducted by Angelo Belcastro. | have understood the nature of
this project and wish to participate. | am not waiving any of my legal rights by signing this

form. My signature below indicates my consent.

Signature Date
(Parent/Guardian)

Signhature Date
Principal Investigator
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L 1

Parent Information Handout (Microvascular Function 2017)

Date June/July 2017

Dear Parent/Guardian

Subject: Information about microvascular function of children and youth with self-paced
physical activity

The Centre for Spanish Speaking Peoples (CSSP) and the KIN Kids Program of York&
School of Kinesiology and Health Science are collaborating in the 2017-2018 CSSP
Summer School. The purpose of this study is to determine how much physical activity
and/or fitness is needed to promote cardiorespiratory and vascular health. This is important
because high blood pressure and impaired (poor) blood flow in children are present when
they are not physical active, lead a sedentary lifestyle and/or are overweight. Therefore,
studying how much physical activity and fitness is needed to improve cardiorespiratory
health and blood flow is an important measure of children& health. Physical activity of
children will occur with their participation in an active play program where they will play
age-appropriate social games (running games (tag), jumping and hoping activities) (i.e.,
KINKids: Children& Guided Active Play Program).

Research Study:

The assessment information will not be used for research purposes, unless parental
consent is given. We are requesting to evaluate the children& health and fitness
information to determine if the KIN Kids active games (play) can provide health and fithess
benefits for children in a summer school environment. We are interested in assessing
these measures at the start and end of the Summer School. No further time and/or activity
outside of the CSSP Summer School is required from any child and/or parent/guardian to
participate in the research study. We are requesting 50 children to participate in the
research study. Further details are discussed further in the parent/guardian consent form

If you are interested being a participant in the research study, or should you have any
questions or concerns, please contact either Asal Moghaddaszadeh, project coordinator, by
emaillasalmz@yorku.ca]or telephone at 416-736-2100 x 20222 and / or Angelo Belcastro,
prinicpal investigator, by email at or telephone at 416-736-2100
x21088.

Sincerely,

Angelo Belcastro, PhD
York University, Kinesiology and Health Science
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Minor Assessment Script (Microvascular Function 2017)
Study Name Microvascular function of children and youthith selfpaced physical

activity

Purpose of the Research:

When children play games or exercise, positive things happen to their body. It can help
improve circulation in the blood vessels in orderyfou to be healthy and fit.

The reason why we are doing this study is to see whether, when children play in a physical
activity program that uses fun and social games and/or participates in a jogging/running
shuttle protocol. We want to know if chikelr do well in a shuttle run test have better
circulation in theirtr bl ood vessel s. Thi s
development, which is important because we want to help children improve their health and
fitness.

What You Will Be Asked to Do in the Research

You will be asked to participate in two parts of testing: the shuttle run test and the
iontophoresis test.

During the aerobic power assessment children will participate in a standardized paced
shuttle run, which requires timeto jog/run back and forth between two pylons (arifere
distance). The audio signals are separated by stages and start off with an increased time
between signals requiring During the shuttle physical activity children start with a slow jog
and continously increase their speed. The children terminate the shuttle run when they can
no longer make it between the two pylons or when they want to stop.

To determine microvascular function children will be sitting in a chair with their arm
extended andesting in a cushion. Blood pressure and skin temperature will be monitored.
Children will be fitted with two stick on patches (about the size of a toonie) on their right
forearm just below the elbow. The patches are connected to an insulated wire that can
deliver very small quantities of current (20uA for about 180seconds). During this time 5
millilitres of two substances, either acetylcholine or sodium nitroprusside will be placed on
the 6toonie sizedd patches.

Risks and Discomforts During the shuttleun test you might feel tired or out of breath
which is normal after running but if this happens you can stop and rest until you feel better.
During the microvascular assessment you might feel uncomfortable because you are sitting
still for a while and tk skin on your forearm might be minimally irritated. If you feel
uncomfortable at any point you can choose to stop the assessment.

17¢€



Benefits of the Research and Benefits to Youf you help us with this project, it assists
us i n | ear ni sigaltaanddevelopmént df their physiological systems and
fithess status.

Voluntary Participation : If you decide to help us in our research study it is entirely up to
you. You can decide to stop participating in the study at any time.

Withdrawal from the Study: You can stop participating in the study at any time, for any
reason, if you so decid#.you decide to stop participating, it will not affect anything that
you do and we will throw away everything that you have already done.

Confidentiality : All information you give us during the research will be held in confidence
and kept a secret. You are going to be given an ID number and your name will not be used
for anything. Everything we get from our research is kept safe and locked up and once the
study is over, everything is thrown away after seven years.

Questions About the Research™ you have questions about the research in general or
about your role in the study, please feel free to contact Dr. Angelo Belcastro either by
telephone at (416)36-54030r by email

(anbelcas@yorku.ca). This research has been reviewed and approved by the
Human Participants Review Stho mmi t t ee, Yor k Universityos

Board and conforms to the standards of the CanadianCéuncil Research Ethics
guidelines. If you have any questions about this process, or about your rights as a
participant in the study, please contact the Sr. Manager & Policy th

Advisor for the Office of Research Ethics, 5 Floor, York Research Tower, York University
(telephone 41436-5914 or email ore@yorku.ca).

Et



Letter of Support from Community Centre (2017-2018)

Centre for Spanish Speaking
Peples

2141 Jare Street, 2™ Floor
Toronto, ON
M3M 1A2

Tel: (416) 533-8545 exr 132

June 1 201

Dr. Angelo Bekcagtro, Char

KinKids 0 Guided Adive Play Piogram,
Sdool of Kinesiologynd Hedth Sgences
York University

DearProfessor Belcastr

It is with greaenthugasmthat | welcomehe KINKi ds Guided Active Pldrogram,School
of Kinesology andHealthSciencgto he Cente for Spanish Speakingdpées CSSP) Summer Schoo
2017

TheCSSP Summerl@wl offerschildren fom the Jane Streetommunityan ogortunity to
build ther selfestem shae frienghipstry newadivities and have fun. O8unmer School is for
childrenages 7 to 12nd uns for 7weekduringthe summer monthef Julyard Augist. We preset
Spanish speakiegidrenwith challenging a@rexcithg newmethodsof learnig numeracsgkillsby
integrating a variedf themes and specialens intoour Summer SchooWe &so include
opportunities for chidren b mowe and/a be plysicakctiveinto their ddly progam

I am delightedo hawe theKin Kids progam asapartof our Summer &hod actvities this
year. The Ki Kids pogran andCSSFshare tk sane concens forthe clildrenin this commurty
when it cones to thdack d physichactivity ad the #ects this haon a cld's pychologial and
sociahealth Though ths colldoraion, participaris will not only beneit from the ptysical kalth
aspectsf the progam, butalso aid in theirogid andcognitive developrme aswell. The parents of
the paticiparts willalso gai valuabe knowledeas vell as taheir child'sweltbeing.

TheCentre 6r Spargh Spaking Bopleds praid tobe a partner of thisitrative. As a
partner, he CSSRwill provide n-kind resoures achas space andstructortime in our 8mmer
Schooto suppot the KinKids Program.

We look brward toongoirg collaboradn withKin Kids progranrmow andn future
endeava.

Sinceely,

Francisco Vidal,

Programs and 8gcesDirector,
Centre ér Spanish#akig Peopls
2141Jane Streée2d Floor

(416) 538545 ext 13Zphone
fvidal@spanishservicerg
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APPENDIX B

PARQ+ (2011 and 2017 versions)

PAR-Q+

The Physical Activity Readiness Questionnaire for Everyone

Regular physical activity is fun and healthy, and more people should become more physically
active every day of the week. Being more physically active is very safe for MOST people. This
questionnaire will tell you whether it is necessary for you to seek further advice from your
doctor OR a qualified exercise professional before becoming more physically active.

GENERAL HEALTH QUESTIONS

Please read the 7 questions below carefully and answer each one honestly: check YES or NO. YES | NO

1) Has your doctor ever said that you have a heart condition OR high blood pressure? o0

2) Do you feel pain in your chest at rest, during your daily activities of living, OR when you do alo
physical activity?

3) Do you lose balance because of dizziness OR have you lost consciousness in the last 12 months? olo
Please answer NO if your dizziness was associated with over-breathing (including during vigorous exercise).

4) Have you ever been diagnosed with another chronic medical condition (other than heart disease olo
or high blood pressure)?

5) Are you currently taking prescribed medications for a chronic medical condition? olo

6) Do you have a bone or joint problem that could be made worse by becoming more physically
active? please answer NO if you had a joint problem in the past, but it not limif r current ability to be physically D D
active. For example, knee, ankle, shoulder or other.

7) Has your doctor ever said that you should only do medically supervised physical activity? oo

(" If you answered NO to all of the questions above, you are cleared for physical activity. \

¥ Goto Page 4 to sign the PARTICIPANT DECLARATION. You do not need to complete Pages 2 and 3.
& Start becoming much more physically active - start slowly and build up gradually.

@® Follow Canada’s Physical Activity Guidelines for your age (www.csep.ca/guidelines).

(® You may take part in a health and fitness appraisal.

@ If you have any further questions, contact a qualified exercise professional such as a Canadian Society
fgrsgéeég'sﬁ Physiology - Certified Exercise Physiologist® (CSEP-CEP) or a CSEP Certified Personal Trainer®

If you are over the age of 45 yr and NOT accustomed to regular vigorous to maximal effort exercise,
\ consult a qualified exercise professional (CSEP-CEP) before engaging in this intensity of activity. J

Q If you answered YES to one or more of the questions above, COMPLETE PAGES 2 AND 3.

N -

A\ Delay becoming more active if:

You are not feeling well because of a temporary illness such as a cold or fever - wait until you feel better

You are pregnant - talk to your health care practitioner, your physician, a qualified exercise professional,
and/or complete the ePARmed-X+ at www.eparmedx.com before becoming more physically active

Your health changes - answer the questions on Pages 2 and 3 of this document and/or talk to your doctor or
qualified exercise professional (CSEP-CEP or CSEP-CPT) before continuing with any physical activity program.

!+! CSEP |SCPE
A | ' SCIENCE AMD PERSONAL TRAINING Copyright © 2011 PAR-Q+ Colaboration 1/ 4
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PAR-Q+

FOLLOW-UP QUESTIONS ABOUT YOUR MEDICAL CONDITION(S)

1. Do you have Arthritis, Osteoporosis, or Back Problems?
If the above condition(s) is/are present, answer questions 1a-1c If NO C] go to question 2

1a. Do you have difficulty controlling your condition with medications or other physician-prescribed therapies? Yes(J) Nno(J
(Answer NO if you are not currently taking medications or other treatments)

1b. Do you have joint problems causing pain, a recent fracture or fracture caused by osteoporosis or cancer,
displaced vertebra (e.g., spondylolisthesis), and/or spondylolysis/pars defect (a crack in the bony ring on the Yes(J Nno(J
back of the spinal column)?

1c. Have you had steroid injections or taken steroid tablets regularly for more than 3 months? ves(J Nno(J

2. Do you have Cancer of any kind?
If the above condition(s) is/are present, answer questions 2a-2b ifNno () go to question 3

2a. Does your cancer diagnosis include any of the following types: lung/bronchogenic, multiple myeloma (cancer of  ygg O neQ
plasma cells), head, and neck?

2b. Are you currently receiving cancer therapy (such as chemotheraphy or radiotherapy)? ves(J) Nno(J

3. Do you have Heart Disease or Cardiovascular Disease? This includes Coronary Artery Disease, High Blood Pressure,
Heart Failure, Diagnosed Abnormality of Heart Rhythm
If the above condition(s) is/are present, answer questions 3a-3e If NO D go to question 4

3a. Do you have difficulty controlling your condition with medications or other physician-prescribed therapies? Yes(J Nno(J
(Answer NO if you are not currently taking medications or other treatments)

3b. Do you have an irregular heart beat that requires medical management? ves() no(J
(e.g., atrial fibrillation, premature ventricular contraction)

3c. Do you have chronic heart failure? ves(J) Nno(J

3d. Do you have a resting blood pressure equal to or greater than 160/90 mmHg with or without medication? ves() no (D

(Answer YES if you do not know your resting blood pressure)

3e. Do you have diagnosed coronary artery (cardiovascular) disease and have not participated in regular physical ves(J) Nno(J
activity in the last 2 months?

4. Do you have any Metabolic Conditions? This includes Type 1 Diabetes, Type 2 Diabetes, Pre-Diabetes

If the above condition(s) is/are present, answer questions 4a-4c ifno O go to question 5
4a. Is your blood sugar often above 13.0 mmol/L? (Answer YES if you are not sure) ves(J Nno(J
4b. Do you have any signs or symptoms of diabetes complications such as heart or vascular disease and/or ves() No ()

complications affecting your eyes, kidneys, and the sensation in your toes and feet?

4c. Do you have other metabolic conditions (such as thyroid disorders, pregnancy-related diabetes, chronic kidney  ygg 0O N
disease, liver problems)?

5. Do you have any Mental Health Problems or Learning Difficulties? This includes Alzheimer’s, Dementia,
Depression, Anxiety Disorder, Eating Disorder, Psychotic Disorder, Intellectual Disability, Down Syndrome)
If the above condition(s) is/are present, answer questions 5a-5b itNo () go to question 6

5a. Do you have difficulty controlling your condition with medications or other physician-prescribed therapies?
(Answer NO if you are not currently taking medications or other treatments) vesO no(O

5b. Do you ALSO have back problems affecting nerves or muscles? ves(J) Nno(J

CSEP | SCPE
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PAR-Q+

6. Do you have a Respiratory Disease? This includes Chronic Obstructive Pulmonary Disease, Asthma, Pulmonary High
Blood Pressure
If the above condition(s) is/are present, answer questions 6a-6d 1f NO (J go to question 7
6a. Do you have difficulty controlling your condition with medications or other physician-prescribed therapies? ves(J) no(J
(Answer NO if you are not currently taking medications or other treatments)
6b. Has your doctor ever said your blood oxygen level is low at rest or during exercise and/or that you require ves() no(J
supplemental oxygen therapy?
6C. If asthmatic, do you currently have symptoms of chest tightness, wheezing, laboured breathing, consistent cough ves() no()
(more than 2 days/week), or have you used your rescue medication more than twice in the last week?
6d. Has your doctor ever said you have high blood pressure in the blood vessels of your lungs? ves() Nno ()
7. Do you have a Spinal Cord Injury? This includes Tetraplegia and Paraplegia
If the above condition(s) is/are present, answer questions 7a-7¢ 1f NO (J go to question 8
7a. Do you have difficulty controlling your condition with medications or other physician-prescribed therapies? ves() No ()
(Answer NO if you are not currently taking medications or other treatments)
7b. Do you commonly exhibit low resting blood pressure significant enough to cause dizziness, light-headedness,
and/or fainting? ves(J no(J
7c. Has your physician indicated that you exhibit sudden bouts of high blood pressure (known as Autonomic ves() No()
Dysreflexia)?
8. Have you had a Stroke? This includes Transient Ischemic Attack (TIA) or Cerebrovascular Event
If the above condition(s) is/are present, answer questions 8a-8c If NO D go to question 9
8a. Do you have difficulty controlling your condition with medications or other physician-prescribed therapies?
(Answer NO if you are not currently taking medications or other treatments) ves(J no(0
8b. Do you have any impairment in walking or mobility? ves(J) Nno (D
8c. Have you experienced a stroke or impairment in nerves or muscles in the past 6 months? Yes() Nno(J
9. Do you have any other medical condition not listed above or do you have two or more medical conditions?
If you have other medical conditions, answer questions 9a-9c¢ IfNO D read the Page 4 recommendations
9a. Have you experienced a blackout, fainted, or lost consciousness as a result of a head injury within the last 12 ves(J Nno(J
months OR have you had a diagnosed concussion within the last 12 months?
9b. Do you have a medical condition that is not listed (such as epilepsy, neurological conditions, kidney problems)? ~ YES(J No (]
9c. Do you currently live with two or more medical conditions? Yes(J Nno(J)

GO to Page 4 for reccommendations about your current
medical condition(s) and sign the PARTICIPANT DECLARATION.

CSEP | SCPE
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PAR-Q+

Cﬁ If you answered NO to all of the follow-up questions about your medical condition, A
®

you are ready to become more physically active - sign the PARTICIPANT DECLARATION below:

Itis advised that you consult a qualified exercise professional (e.g., a CSEP-CEP or CSEP-CPT) to help you develop a
safe and effective physical activity plan to meet your health needs.

® Youare encouraged to start slowly and build up gradually - 20-60 min of low to moderate intensity exercise, 3-5 days
per week including aerobic and muscle strengthening exercises.

® Asyou progress, you should aim to accumulate 150 minutes or more of moderate intensity physical activity per week.

®

If you are over the age of 45 yr and NOT accustomed to regular vigorous to maximal effort exercise, consult a
\ qualified exercise professional (CSEP-CEP) before engaging in this'intensity of activity.

r. If you answered YES to one or more of the follow-up questions about your medical condition:

You should seek further information before becoming more physically active or engaging in a fitness appraisal. You should complete
the specially designed online screening and exercise recommendations program - the ePARmed-X+ at www.eparmedx.com and/or|
visit a qualified exercise professional (CSEP-CEP) to work through the ePARmed-X+ and for further information.

-

A\ Delay becoming more active if:
" You are not feeling well because of a temporary iliness such as a cold or fever - wait until you feel better

You are pregnant - talk to your health care practitioner, your physician, a qualified exercise professional,
and/or complete the ePARmed-X+ at www.eparmedx.com before becoming more physically active

Your health changes - talk to your doctor or qualified exercise professional (CSEP-CEP) before continuing with
any physical activity program.

@ You are encouraged to photocopy the PAR-Q+. You must use the entire questionnaire and NO changes are permitted.
@ The PAR-Q+ Collaboration, the Canadian Society for Exercise Physiology, and their agents assume no liability for persons

who undertake physical activity. If in doubt after completing the questionnaire, consult your doctor prior to physical
activity.

PARTICIPANT DECLARATION

@ Please read and sign the declaration below.

@ If you are less than the legal age required for consent or require the assent of a care provider, your parent, guardian or care
provider must also sign this form.

1, the undersigned, have read, understood to my full satisfaction and completed this questionnaire. | acknowledge that this
physical activity clearance is valid for a maximum of 12 months from the date it is completed and becomes invalid if my
condition changes. | also acknowledge that a Trustee (such as my employer, community/fitness centre, health care provider,
or other designate) may retain a copy of this form for their records. In these instances, the Trustee will be required to adhere
to local, national, and international guidelines regarding the storage of personal health information ensuring that they
maintain the privacy of the information and do not misuse or wrongfully disclose such information.

NAME DATE

SIGNATURE WITNESS

SIGNATURE OF PARENT/GUARDIAN/CARE PROVIDER

For more information, please contact

www.eparmedx.:om or The PAR-Q+ was created using the evidence-based AGREE process (1) by the PAR-Q+
Canadian Society for Exercise Physiology Collaboration chaired by Dr. Darren E. R. Warburton with Dr. Norman Gledhill, Dr. Veronica
www.csep.ca Jamnik, and Dr. Donald C. McKenzie (2). Production of this document has been made possible

Citation for PAR-Q+ through financial contributions from the Public Health Agency of Canada and the BC Ministry
Wiarburton DER, Jamnik VK. Bredin SSD, and Gledhill N on behalf of the PAR-Q+ Collaboration. . . .
The Physical Activity Readiness Questionnaire (PAR-Q+) and Electronic Physical Activity of Health Services. The views expressed herein do not necessarily represent the views of the
Readiness Medical Examination (ePARmed-X+). Health & Fitness Journal of Canada 4(2):3-23, 2011, Public Health Age"cy of Canada or BC Ministry of Health Services.
Key References
1. Jamnik V), Warburton DER, Makarski J, McKenzie DC, Shephard RJ, Stone J, and Gledhill N. f d ll process. APNM 36(51):53-513, 2011.
2 Warburton DER, Gledhill N, Jamnik VK, Bredin SSD, McKenzie DC, Stone J, Charlesworth S, and Shephard RJ, Evidence-based risk nd physical activity ; G Document. APNM

36(51)5266-5298, 2011
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2017 PAR-Q+

The Physical Activity Readiness Questionnaire for Everyone

The health benefits of regular physical activity are clear; more people should engage in physical
activity every day of the week. Participating in physical activity is very safe for MOST people. This
questionnaire will tell you whether it is necessary for you to seek further advice from your doctor

OR a qualified exercise professional before becoming more physically active.

GENERAL HEALTH QUESTIONS

Please read the 7 questions below carefully and answer each one honestly: check YES or NO.

YES | NO

1) Has your doctor ever said that you have a heart condition (J OR high blood pressure O

2) Do you feel pain in your chest at rest, during your daily activities of living, OR when you do
physical activity?

3) Do you lose balance because of dizziness OR have you lost consciousness in the last 12 months?
Please answer NO if your dizziness was associated with over-breathing (including during vigorous exercise).

4) Have you ever been diagnosed with another chronic medical condition (other than heart disease
or high blood pressure)? PLEASE LIST CONDITION(S) HERE:

5) Are you currently taking prescribed medications for a chronic medical condition?
PLEASE LIST CONDITION(S) AND MEDICATIONS HERE:

O(0j0|0|0O
Ol0j0|0|0O

6) Do you currently have (or have had within the past 12 months) a bone, joint, or soft tissue
(muscle, ligament, or tendon) problem that could be made worse by becoming more physically

active? Please answer NO if you had a problem in the past, but it does not limit your current ability to be physically active,
PLEASE LIST CONDITION(S) HERE:

7) Has your doctor ever said that you should only do medically supervised physical activity?

(I? If you answered NO to all of the questions above, you are cleared for physical activity.

" Go to Page 4 to sign the PARTICIPANT DECLARATION. You do not need to complete Pages 2 and 3.

\

) Start becoming much more physically active - start slowly and build up gradually.

® You may take part in a health and fitness appraisal.

consult a qualified exercise professional before engaging in this intensity of exercise.
k ® If you have any further questions, contact a qualified exercise professional.

® Follow International Physical Activity Guidelines for your age (www.who.int/dietphysicalactivity/en/).

» If you are over the age of 45 yr and NOT accustomed to regular vigorous to maximal effort exercise,

J

@ If you answered YES to one or more of the questions above, COMPLETE PAGES 2 AND 3.

[\ Delay becoming more active if:
* You have a temporary illness such as a cold or fever; it is best to wait until you feel better.

You are pregnant - talk to your health care practitioner, your physician, a qualified exercise professional, and/or

complete the ePARmed-X+ at www.eparmedx.com before becoming more physically active,

Your health changes - answer the questions on Pages 2 and 3 of this document and/or talk to your doctor or a

qualified exercise professional before continuing with any physical activity program.

'OSHF Copyright ® 2017 PAR-Q+ Collaboration 1/4
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2017 PAR-Q+

FOLLOW-UP QUESTIONS ABOUT YOUR MEDICAL CONDITION(S)

1. Do you have Arthritis, Osteoporosis, or Back Problems?
If the above condition(s) is/are present, answer questions 1a-1c If NO D go to question 2

1a. Do you have difficulty controlling your condition with medications or other physician-prescribed therapies? Yes(J) Nno(J
(Answer NO if you are not currently taking medications or other treatments)

1b. Do you have joint problems causing pain, a recent fracture or fracture caused by osteoporosis or cancer,
displaced vertebra (e.g., spondylolisthesis), and/or spondylolysis/pars defect (a crack in the bony ring on the Yes(J no(J
back of the spinal column)?

1c Have you had steroid injections or taken steroid tablets regularly for more than 3 months? ves(J Nno(J

2. Do you currently have Cancer of any kind?
If the above condition(s) is/are present, answer questions 2a-2b ifNno () go to question 3

2a. Does your cancer diagnosis include any of the following types: lung/bronchogenic, multiple myeloma (cancer of  ygg O neQ
plasma cells), head, and/or neck?

2b. Are you currently receiving cancer therapy (such as chemotheraphy or radiotherapy)? ves(J) Nno(J

3. Do you have a Heart or Cardiovascular Condition? This includes Coronary Artery Disease, Heart Failure,
Diagnosed Abnormality of Heart Rhythm
If the above condition(s) is/are present, answer questions 3a-3d If NO D go to question 4

3a. Do you have difficulty controlling your condition with medications or other physician-prescribed therapies? Yes(J Nno(J
(Answer NO if you are not currently taking medications or other treatments)

3b. Do you have an irregular heart beat that requires medical management? ves() no(J
(e.g., atrial fibrillation, premature ventricular contraction)

3c. Do you have chronic heart failure? ves(J) Nno(J

3d. Do you have diagnosed coronary artery (cardiovascular) disease and have not participated in regular physical ves() no (D
activity in the last 2 months?

4. Do you have High Blood Pressure?
If the above condition(s) is/are present, answer questions 4a-4b IfNO D go to question 5

4a. Do you have difficulty controlling your condition with medications or other physician-prescribed therapies? ves() Nno(J
(Answer NO if you are not currently taking medications or other treatments)

4b. Do you have a resting blood pressure equal to or greater than 160/90 mmHg with or without medication? ves(J) no(J
(Answer YES if you do not know your resting blood pressure)

5. Do you have any Metabolic Conditions? This includes Type 1 Diabetes, Type 2 Diabetes, Pre-Diabetes
If the above condition(s) is/are present, answer questions 5a-5e 1fNO (J go to question 6

5a. Do you often have difficulty controlling your blood sugar levels with foods, medications, or other physician- ves(J no(J
prescribed therapies?

Sb. Do you often suffer from signs and symptoms of low blood sugar (hypoglycemia) following exercise and/or
during activities of daily living? Signs of hypoglycemia may include shakiness, nervousness, unusual irritability, ves(J Nno(J
abnormal sweating, dizziness or light-headedness, mental confusion, difficulty speaking, weakness, or sleepiness.

5c. Do you have any signs or symptoms of diabetes complications such as heart or vascular disease and/or ves() no ()
complications affecting your eyes, kidneys, OR the sensation in your toes and feet?

5d. Do you have other metabolic conditions (such as current pregnancy-related diabetes, chronic kidney disease, or  ygg O v
liver problems)?

Se. Are you planning to engage in what for you is unusually high (or vigorous) intensity exercise in the near future? ~ YEs(J) Nno(J)

OSH |: Copyright © 2017 PAR-Q+ Collaboration 2/4
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2017 PAR-Q+

6. Do you have any Mental Health Problems or Learning Difficulties? This includes Alzheimer’s, Dementia,

Depression, Anxiety Disorder, Eating Disorder, Psychotic Disorder, Intellectual Disability, Down Syndrome

If the above condition(s) is/are present, answer questions 6a-6b If NO D go to question 7
6a. Do you have difficulty controlling your condition with medications or other physician-prescribed therapies? Yes(J) Nno(J

(Answer NO if you are not currently taking medications or other treatments)
6b. Do you have Down Syndrome AND back problems affecting nerves or muscles? ves(J no(J
7. Do you have a Respiratory Disease? This includes Chronic Obstructive Pulmonary Disease, Asthma, Pulmonary High

Blood Pressure

If the above condition(s) is/are present, answer questions 7a-7d 1f NO (J go to question 8
7a. Do you have difficulty controlling your condition with medications or other physician-prescribed therapies? ves() no()

(Answer NO if you are not currently taking medications or other treatments)
7b. Has your doctor ever said your blood oxygen level is low at rest or during exercise and/or that you require ves() No(J

supplemental oxygen therapy?
7c. If asthmatic, do you currently have symptoms of chest tightness, wheezing, laboured breathing, consistent cough ves() no ()

(more than 2 days/week), or have you used your rescue medication more than twice in the last week?
7d. Has your doctor ever said you have high blood pressure in the blood vessels of your lungs? ves() No ()
8. Do you have a Spinal Cord Injury? This includes Tetraplegia and Paraplegia

If the above condition(s) is/are present, answer questions 8a-8c IfNO D go to question 9
8a. Do you have difficulty controlling your condition with medications or other physician-prescribed therapies? ves() No()

(Answer NO if you are not currently taking medications or other treatments)
8b. Do you commonly exhibit low resting blood pressure significant enough to cause dizziness, light-headedness, ves() no(]

and/or fainting?
8c. Has your physician indicated that you exhibit sudden bouts of high blood pressure (known as Autonomic ves() No ()

Dysreflexia)?

9. Have you had a Stroke? This includes Transient Ischemic Attack (TIA) or Cerebrovascular Event

If the above condition(s) is/are present, answer questions 9a-9c¢ itNno () go to question 10
9a. Do you have difficulty controlling your condition with medications or other physician-prescribed therapies?

(Answer NO if you are not currently taking medications or other treatments) Yes(J no(J
9b. Do you have any impairment in walking or mobility? ves(J) Nno ()
9c. Have you experienced a stroke or impairment in nerves or muscles in the past 6 months? ves() Nno(J
10. Do you have any other medical condition not listed above or do you have two or more medical conditions?

If you have other medical conditions, answer questions 10a-10c 1f NO (J read the Page 4 recommendations
10a. Have you experienced a blackout, fainted, or lost consciousness as a result of a head injury within the last 12 yes() no ()

months OR have you had a diagnosed concussion within the last 12 months?
10b. Do you have a medical condition that is not listed (such as epilepsy, neurological conditions, kidney problems)?  YES O no(d
10c. Do you currently live with two or more medical conditions? YEs(J Nno(J

PLEASE LIST YOUR MEDICAL CONDITION(S)
AND ANY RELATED MEDICATIONS HERE:

GO to Page 4 for recommendations about your current

medical condition(s) and sign the PARTICIPANT DECLARATION.
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