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Abstract
Physical inactivity is a public health problem and surveillance data indicate remarkably
low levels of physical activity amongst children globally. In Canada, only 14% of children
between the ages of 5-11 are meeting the guidelines for physical activity. Correspondingly, the
time children spend outdoors has decreased in recent decades, which suggests that they engage in
less outdoor active play. Outdoor active play refers to unstructured and self-directed physical
activity which occurs during leisure time. Little is known about the determinants of outdoor
active play, although it is likely that parents influence this behaviour.
The purpose of this thesis was to examine how parental encouragement for outdoor
physical activity and parental role modeling for physical activity are associated with outdoor
active play. An anonymous survey was completed by 514 parents of 7-12 year old children using
FluidSurveysTM online survey software. The survey assessed outdoor active play frequency,
parental encouragement for outdoor active play, and parental role modeling for physical activity.
The survey also included items that assessed child and family demographics, other factors of
parental influence (eg, independent mobility, facilitation, involvement), and neighbourhood
factors such as perceptions of road safety and crime risk.
A key result of this thesis is that parental encouragement for outdoor play was strongly
associated with outdoor active play. After adjusting for confounding variables, children who
received the most parental encouragement engaged in outdoor active play nearly three times
more often than children who received the lowest amount of encouragement (5-6 times per week
or more vs. 1-2 times per week or less). Parental role modeling for physical activity was weakly
associated with outdoor play after controlling for confounders as there was a 2.3 unit difference
in outdoor active play frequency scores across parental modeling quintiles. A parental sex by
ii

role modeling interaction was found indicating that only mothers’ role modeling was positively
associated with outdoor active play.
These findings suggest ways that parents can promote their children’s outdoor active
play, particularly by encouraging this behaviour. This work could inform future public health
interventions aimed at increasing outdoor active play participation among 7-12 year old children.
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Chapter 1
Introduction
1.1 Overview
The prevalence of physical inactivity is alarmingly high among Canadian school-aged
children.1,2 According to data from the 2012/13 Canadian Health Measures Survey (CHMS),
only 14% of children aged 5-11 met the public health guidelines for physical activity.3 These
guidelines recommend that children aged 5-11 years accumulate at least 60 minutes of moderateto-vigorous physical activity (MVPA) daily.4 Adhering to the guidelines is associated with
improved physical, mental, social, and emotional health.5,6
Children can participate in physical activity in structured settings, such as organized
sport, active transportation, and physical education at school, as well as performing unstructured
activities such as active play.7,8 Active play refers in large measure to unstructured and selfdirected physical activity performed by children in their free-time.9,10 A consensus definition is
yet to be reached, however, adjectives used to describe active play include: freely chosen,
personally directed, intrinsically motivated, spontaneous, and pleasurable.9 Self-directed active
play is believed to be essential for healthy child development and it is recommended that
opportunities for active play be increased in all settings (eg, home, school, community).11 In
addition to contributing to overall physical activity levels and improving physical health, active
play provides unique mental and social health benefits through problem solving, conflict
resolution, building social skills, and overcoming fears.10
Compared to previous generations, the amount of time children spend playing outdoors in
their neighbourhood has greatly decreased as children’s activities have become increasingly
1

structured and sedentary.11 In Canada, parents of 5-11 year olds reported that their child spends
less than half an hour per day participating in unorganized physical activity which falls short of
the suggested target of several hours of active play per day.12 In 2012, participation in active play
received an F grade in the Active Healthy Kids Canada report card on physical activity for
children and youth.12 By comparison, organized sport, school physical activities, and active
transportation received grades of C, C, and D+, respectively.12 This suggests that a lack of active
play is of greater concern than participation in other domains of youth physical activity.
Furthermore, it has been argued that children can burn more than 8 times as many calories by
meeting the benchmark for active play than by meeting the suggested targets for other domains
of physical activity.8
A first step in addressing active play in the pediatric population is to understand its
determinants. Active play is an understudied domain of physical activity.7,10,11 Previous studies
have focused on the determinants of physical activity in general and the determinants of outdoor
active play are largely unknown.13 These determinants may be different than for other domains
of physical activity because active play is unique in the way that it is largely self-directed and
performed in the absence of parents.
The social environment, including parents’ behaviours, is considered one of the most
important determinants of a child’s physical activity.14 Parents can influence their child’s
physical activity in a number of ways. They can serve as role models for children’s physical
activity by showing an interest in physical activity as well as being physically active
themselves.15-17 Parents can facilitate physical activity by transporting their children to organized
sport activities, parks, outdoor play spaces, and exercise facilities.15 They can encourage physical
activity in the form of explicit verbal cues. Lastly, they can be involved in their child’s physical
2

activity by coaching or playing in active games.15,16 How these parental factors influence active
play has been scarcely researched.
1.2 Scientific and Public Health Significance
Given the current levels of physical inactivity and active play among children, it is
important to investigate sources of influence for active play. Public health interventions
promoting physical activity, in part in an attempt to curb childhood obesity, have mostly focused
on organized domains of physical activity and ignored active play.8 Children can be active by
participating in active play for long periods of the day which can contribute to increasing total
physical activity.3 Parents can act as gatekeepers of their children’s physical activity and
therefore play a crucial role in the development of their children’s physical activity habits.18
Identifying how parents can influence active play would enable parents to increase opportunities
for their child’s outdoor active play and contribute to their children’s overall physical activity.
1.3 Thesis Focus and Objectives
The general purpose of this thesis was to examine how parents influence outdoor active
play among 7-12 year old children. The thesis contains two manuscripts. The specific purpose of
the first manuscript is to determine whether parental encouragement for outdoor physical activity
is associated with outdoor active play. The specific purpose of the second manuscript is to
determine whether parental role modeling for physical activity is associated with children’s
outdoor active play.
1.4 Research Approach and Study Sample
A cross-sectional study design was used, and the same dataset was used for both
manuscripts. The dataset was assembled using an anonymous survey that was administered using
FluidSurveysTM online survey software. The brief survey consisted of previously validated
3

questions and was completed by 514 parents of 7-12 year old children. Survey questions
assessed the extent to which parents encouraged outdoor active play, acted as physically active
role models, and the frequency of their child’s outdoor play.
1.5 Thesis Organization
This is a manuscript-based thesis. It conforms to the regulations as outlined in the
Queen’s School of Graduate Studies and Research “General Forms of Theses” as well as the
guidelines of the School of Kinesiology and Health Studies. The enclosed thesis consists of 5
chapters. Chapter 1 provides a general overview of the topic, rationale for the thesis, and the
objectives. Chapter 2 is a summary of the literature that examines the correlates of active play,
with an emphasis on the parental factors. Chapter 3, the first manuscript of the thesis, looks at
parental encouragement as a predictor of childhood active play participation. Chapter 4, the
second manuscript, examines parental modeling for physical activity and its association with
active play. Chapter 5 encompasses the general discussion which highlights key findings,
strengths and limitations, public health implications, directions for future research, and my
contributions to the thesis research. Finally, several appendices are included at the end of the
thesis including ethics approval for the thesis research, the survey that was used to collect the
data for the thesis, and an explanation of FluidSurveysTM and the CINT panel.
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Chapter 2
Literature Review
2.1 Outline
This chapter provides a literature review on the determinants of active play. The literature
review begins by defining the key terms and concepts used in this thesis. A brief section then
describes the influence that active play has on child health. This is followed by sections that
describe how socioecological models can be used to identify the potential determinants of active
play and what is known on the determinants of active play in children and youth. Finally, a
summary of research gaps and limitations is provided.
2.2 Key Definitions
2.2.1 Physical Activity for Children and Youth
Physical activity consists of any bodily movement produced by skeletal muscles that
results in energy expenditure.1 Physical activity intensity can be measured using metabolic
equivalents (METs). One MET refers to the energy cost of a person at rest2 which is equivalent
to 1 kcal expended for each kg of body weight per hour.3 Based on these values, physical activity
intensity is typically categorized as light (1.6-2.9 METs), moderate (3-5.9 METs), or vigorous (≥
6.0 METs).2 In order to achieve health benefits, evidence suggests that children should perform
physical activity at a moderate intensity and that vigorous intensity physical activity may provide
an even greater benefit.4
The primary domains in which children accumulate their MVPA are by participating in
organized sport, physical education and other structured school activities, active transport, and
active play.5 Organized sport is a structured domain of physical activity that generally takes
7

place under adult supervision, adheres to specific rules and regulations, and involves
competition.6 According to parents, 77% of Canadian children between the ages of 5-12 years
participate in organized sport in a given year.7 Examples of organized sport participation in
youth include soccer games, swimming lessons, and dance classes. Active transportation
includes self-propelled transportation through walking or the use of a non-motorized vehicle (eg,
bicycle) to and from destinations such as schools, parks, and shops.8 Despite these benefits, the
proportion of 5-17 year old Canadian children who exclusively use inactive modes of
transportation has increased from 51% to 62% from 2000-2010.8 Physical education and other
structured activities at school represent another domain of youth physical activity. Children
spend a significant portion of their waking hours in school where organized activities (eg,
physical education classes, daily physical activity programs) provide an opportunity to be
physically active throughout the day. Active play is an unstructured domain of physical activity
that often occurs sporadically, in the absence of adult supervision, and can include symbolic
activities or games with rules.9 Active play is typically freely chosen, personally directed,
intrinsically motivated, spontaneous, and fun.10
2.2.2 Parental Influence
In this thesis parental influence refers to the ways in which parents influence their child’s
physical activity. Parents can influence their child’s physical activity through facilitation
(logistical support), encouragement, involvement, and role modeling.11 Facilitation or logistical
support for physical activity is often thought of as driving children to places where they can be
active, paying for sport registration fees, and buying equipment.11,12 In the context of active play,
parental facilitation may reflect parents providing their children with the opportunity to play
outdoors by not overly restricting their independent mobility. Independent mobility refers to the
8

extent to which children can travel around their neighbourhood in the absence of adult
supervision or accompaniment.13 Parental encouragement for physical activity can be defined as
the aim to promote, persuade, or prompt a child to by physically active using verbal and nonverbal cues.14 In the context of active play, encouragement might consist of parents telling their
children to go to the park or to ride their bicycle with friends in the neighbourhood. Parental
involvement or co-participation is an overt form of parental influence which consists of coaching
or playing in active games with children.11,15 Parental modeling refers to parents acting as
positive physical activity role models by showing an interest in physical activity as well as being
physically active themselves.11,16
2.3 Children are Not Getting Enough Physical Activity and Active Play
The Canadian physical activity guidelines recommend that children between the ages of 5
and 17 acquire a minimum of 60 minutes of MVPA on a daily basis. These should include
vigorous-intensity physical activities three days per week and activities that strengthen bone and
muscle three days per week.17 According to the most recent statistics, only 14% of Canadian
children between the ages of 5-11 are meeting these guidelines.18 Correspondingly, children in
this age group spend 7.6 hours per day engaged in sedentary pursuits. Experts propose that
sedentary behaviours such as screen time have largely replaced active play over the years.3,19 The
historically poor grades received by Canadian children for active play and screen time as well as
overall physical activity18,20 indicate that a lack of active play is likely the driver for poor overall
physical activity levels in Canadian youth.
Recently a position statement for outdoor active play was released which states that
active outdoor play is essential for healthy child development.21 In a systematic review used to
inform the position statement, it was found that children are more active and less sedentary when
9

they are outdoors than when they are indoors.9 Additionally, a recent study of school-aged
children reported that those who spent most or all of their after school time outdoors were three
times more likely to meet the physical activity guidelines.22 As a result, increasing children’s
time spent outdoors has been suggested as a promising intervention to increase physical activity
levels.23 Approximately half the time children spend engaged in active outdoor play, they are
moving at a light, moderate, or vigorous intensity.24 This represents an important opportunity for
increasing caloric expenditure because children can spend long periods of time engaged in
outdoor active play due to its unstructured nature.
Compared to previous generations, the amount of time children spend playing outdoors
has decreased substantially.5,19 According to a study using nationally representative American
data, 31% of mothers reported that their children (aged 3-12) played outdoors every day and only
22% remain outdoors for 3 hours at a time or more.25 In contrast, 70% of respondents reported
playing outdoors every day when they were their child’s age and 56% reported remaining
outdoors for 3 hours at a time or more when they were young.25 Recent data indicate that 46% of
Canadian children aged 6-11 get less than 3 hours of active play per week (2007-09 CHMS).20
This is well below the suggested active play target of several hours a day. Thus, the available
data, while limited, indicate that contemporary children engage in little outdoor active play and
far less outdoor active play than previous generations of children.
2.4 Determinants of Active Play
2.4.1 Social Ecological Models
In the context of youth physical activity, it is believed that aspects of the social and
physical environment influence individual physical activity behaviours.26 Social ecological
models are widely used in health research. This is especially true in physical activity research
10

where early studies showed consistent associations between environmental factors and physical
activity.27 Interventions which take into account multiple levels of influence are thought to be
more effective than those that focus solely on the individual because of their lasting impact on
populations rather than short term impacts on individuals.28 This has prompted physical activity
researchers to adopt social ecological models in order to consider how individual behaviours are
affected by the complex interactions of their surroundings.28 By considering a wide range of
contextual factors, social ecological models can provide a framework to examine the multi-level
determinants of behaviours like active play.29
In the social ecological model, the most proximal level which affects behaviour is the
intrapersonal level. These consist of individual factors such as the age and gender of the child as
well as their attitudes and beliefs towards active play. Immediately surrounding the intrapersonal
level is the interpersonal level, or the social environment. The social environment includes the
influence of parents, siblings, and peers, all of which shape the physical activity behaviours of
children.26,30 Finally, the environmental level includes the physical environment and contextual
features of the neighbourhood which can promote or discourage individual and family physical
activity.31 Factors at the intrapersonal, interpersonal, and environmental level are known to affect
the total physical activity levels of children.31,32 However, as discussed below, the extent to
which they affect the domain of active play is not well established.
2.4.2 Determinants of Active Play at the Intrapersonal Level
Variables such as age and gender are fixed determinants which can influence physical
activity participation. Total physical activity is known to decline throughout the lifespan with the
most significant decrease occurring around the ages of 10-11.10 Boys acquire more MVPA than
girls.33,34 Additionally, boys have a greater degree of independent mobility, which has been
11

shown to be associated with increased outdoor play.35,36 Similar findings have been published in
a qualitative study exploring the meaning of outdoor active play. Specifically, Brockman et al.,
found that boys were more likely to report participation in leisure-time physical activity in public
open spaces away from the home.10
Other determinants of physical activity at the intrapersonal level include knowledge,
skills, and attitudes towards being physically active.12,37 These variables are associated with
physical activity self-efficacy, or the confidence an individual possesses to perform physical
activity.38 Perceptions of self-efficacy have been shown to be highly correlated with childhood
physical activity. For instance, in a study that compared physical activity patterns in 6th grade
students with and without obesity, students with obesity reported lower levels of physical activity
self-efficacy.37 These children were less confident in overcoming barriers for physical activity
and were less likely to choose physically active endeavors over sedentary ones.37 Although data
are limited, children’s attitudes and preferences for play have been found to be associated with
their active play levels. According to an Australian study which used accelerometer data to
examine the correlates of active play in 8-9 year olds, parents who reported that their children
had a preference for activities that did not involve physical activity were less likely to engage in
active play [odds ratio (OR) = 0.65; 95% confidence interval (CI) = 0.45,0.95].5
A main limitation of the studies mentioned in the preceding paragraph is the use of a
cross-sectional study design. Thus, temporality could not be inferred when exploring the
relationship between intrapersonal factors and physical activity.12 Prospective studies are needed
to enhance the body of evidence. Furthermore, the influence of self-efficacy on the different
domains of physical activity, including active play, has not been addressed.
2.4.3 Determinants of Active Play at the Interpersonal Level
12

A child’s peers can influence their physical activity. Ommundsen used a three item
questionnaire to assess peer social support and found that it is associated with physical activity in
9-15 year old Norwegian children during informal games play at school (standardized beta =
0.32, p < 0.001) and during leisure time (standardized beta = 0.23, p < 0.001).39 Furthermore,
Hoepha et al. found that perceived encouragement from peers is associated with physical activity
during the lunchtime at school in children aged 12-18 from low socioeconomic schools in New
Zealand.30 These findings indicate that strong social groups may lead to increased motivation for
physical activity applicable to the different domains of physical activity.30,39
A major strength of these two studies was the inclusion of location and time specific
physical activity opportunities which allowed for unstructured physical activity to be
differentiated from total physical activity.30,39 Limitations include the use of cross sectional study
designs and relying on self-report. Furthermore, Ommundsen only used a few items to measure
social support and these measures had a weak reliability.39
In addition to peers, parents can influence a child’s physical activity. One way that
parents can do so is by providing logistical support/facilitation.11,15,34 The way that parental
facilitation affects the domain of active play is different than for other domains of physical
activity because active play often takes place in the absence of parents and other adults.10
Facilitation often encompasses parents providing transportation to organized activities, paying
registration fees, and buying equipment for activities like organized sport. In the context of
active play, parental facilitation may reflect parents providing their children with the opportunity
to play outdoors by not overly restricting their independent mobility.
Children’s independent mobility is positively associated with total physical activity levels
and outdoor play.35,36,40,41 Children that are afforded more freedom to travel outdoors can visit a
13

greater range of outdoor spaces.40 According to Prezza et al., children with greater independent
mobility were more likely to meet and play with peers (partial r = 0.37, p < 0.0001) thereby
affording children a greater opportunity for building social relationships.41 This study took place
in a middle class neighbourhood of a single Italian city which limits the generalizability to other
cultures and neighbourhoods of higher and lower social standing.41 Nevertheless, these findings
reinforce the importance of independent mobility as a correlate of active outdoor play.
Parental encouragement has been shown to be consistently associated with total physical
activity among children.15,42,43 It has been suggested that encouragement may have a longer
lasting effect than other types of parental influence due to its effect on self-efficacy.11,44 In a
study by Trost et al., parental support was measured using a 5 item questionnaire including
questions regarding verbal and non-verbal methods of encouragement for physical activity.
Parental support was associated with total MVPA and acted directly and indirectly through child
self-efficacy perceptions.45 This builds on findings by Brustad et al., who reported that verbal
and non-verbal forms of parental encouragement are positively associated with perceived
competence for physical activity in children.46 The use of self-report in these studies is a
limitation because it would have increased the likelihood of recall error and social desirability
bias. As with many studies in this topic area, a cross sectional design was used which does not
enable the researchers to infer temporality. Also, these findings lack external validity to different
populations due to the sample being primarily white and of a high socioeconomic status.
Evidence regarding the role of parental encouragement in the active play domain of
physical activity is limited. One of the few studies to examine the role of parental encouragement
in a specific time and setting used active games at school as an outcome. This study found that
the odds of playing in active games at school during recess was 0.68 times lower for 12-14 year
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olds who perceived low levels of encouragement from both parents compared to children who
received high levels of encouragement from both parents [OR = 0.68; CI = (0.54,0.87)].30
Physical activity performed during recess often fits the definition of active play because it is
unstructured and self-directed by children; however it is often supervised by teachers and
other/caregivers and thus may not be directly influenced by parents.
In the context of physical activity performed outside of school hours, Ommundsen et al.
found that parental support and encouragement is positively associated with leisure-time physical
activity in 9-15 year old Norwegian boys and girls (standardized beta = 0.2, p < 0.001).39
Mcminn et al. investigated whether family influences for leisure-time physical activity may be
time dependent in a sample of 10-11 year old children in Norfolk, UK.47 Family encouragement
was associated with weekend MVPA (beta = 1.1; 0.2–2.0), while family social support was
associated with after school MVPA (beta = 1.0; 0.7-1.3).47 These two studies do not differentiate
between the different domains of physical activity, and the influence that parental
encouragement has on active play remains unknown.
Parental involvement in children’s physical activity may strengthen parent-child bonds48
and ease fears over neighbourhood safety thereby enabling physical activity in parks and other
public spaces.49 In a representative sample of American adolescents in grades 6-12, parent-child
co-participation in sport was a predictor of achieving at least 5 bouts of physical activity per
week one year later with a reported OR of 1.25 for females (95% CI = 1.17 – 1.33) and 1.23
(95% CI = 1.14 – 1.33) for males.50 This is one of the few longitudinal studies, however, the one
year follow-up period may be of insufficient duration to establish a causal relationship between
parenting behaviours and physical activity, particularly since physical activity at baseline was
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not included as a covariate.50 Additionally, the length of the physical activity bouts was not
captured in the survey used for this study.
Parental concerns regarding neighbourhood safety concerns for outdoor active play may
mean that parental involvement and co-participation are important sources of influence. A
qualitative study by Brockman et al. revealed that girls tend to participate in active play in the
yard with family members more often than boys.10 A study of an ethnically diverse sample of
school aged children living in an inner city neighbourhood of Edmonton found that most parentaccompanied physical activities in the neighbourhood involved forms of active transportation
such as walking, jogging, or bicycling.49 In comparison, the children involved in this study rarely
reported incidences of parental accompaniment to parks and open spaces due to the perceived
presence of dangerous people (eg, bullies, gang members).49 This suggests that parental
involvement is associated with neighbourhood physical activity and active play due to factors
associated with independent mobility and neighbourhood safety.49
A large proportion of the research conducted in the topic area of parental influence on
child physical activity has focused on the direct parental modeling hypothesis.15 According to
Bandura’s Social Cognitive Theory (SCT), children learn by observing others, and these learning
experiences can guide subsequent behaviours.51 Observational learning tends to be effective
when the person modeling the behaviour is in a position of power.52 It is therefore logical to
hypothesize that children of active parents tend to be more active themselves. However, the
results of studies investigating this relationship have been mixed.11 A systematic review by
Gustaffson et al. found 6 studies which supported a positive correlation between parent-child
physical activity, 8 studies that reported no correlation, and one study which reported a negative
correlation.11 In general, the studies that used objective measures of physical activity found
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modest positive correlations,16,53,54 while studies that used subjective measures found weak or
non-significant correlations.45,55,56
A key limitation of the studies on parental role modeling is they have mostly investigated
simple correlations between parent and child physical activity. The correlations found in these
studies could have been confounded by other parental influences such as parental support and
parental beliefs.52 In general, the few studies which have accounted for other parental influences
alongside parental modeling have reported mixed findings. Amongst these studies Trost et al.
tested a model of parental influence for physical activity. Their results showed that parental
beliefs had an influence on children’s physical activity via parental support while parental
modeling did not directly predict children’s physical activity.45 Likewise, Dempsey et al.
conducted a study using a sample of children in grades 4-5 which found that parent’s MVPA was
not related to child’s MVPA after adjusting for parent’s beliefs systems related to children’s
physical activity.57 Finally, Welk et al. found that parental modeling explained <1% of the
variance in children’s (grades 3-6) total MVPA in a multivariate model that included parental
encouragement, facilitation, and involvement.15 The association between parental modeling and
active play has yet to be researched. Parental modeling alone appears to be an insufficient
influence for children’s MVPA, however positive associations between parental modeling and
children’s active transport58 may indicate that modeling could be an important influence for
some domains of physical activity, but not others.
There has been some debate as to whether mother’s or father’s play a more important role
as physical activity role models. One study which investigated this issue used data from the
Framingham Children’s study. It reported that children with active mothers and fathers were
more likely to be active than those with inactive mothers and fathers (Mother’s OR = 2.0, 95%
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CI = 0.9 ,4.5) (Father’s OR = 3.5, 95% CI = 1.5, 8.3).53 Other studies investigating this
relationship have found that mothers are more salient role models for their children’s physical
activity.59-61 In the domain of organized sport, Power et al. found that mother’s, but not father’s
role modeling was related to children’s enthusiasm for swimming.60 With regards to total
physical activity, Sallis et al. found that mother-child physical activity was correlated while there
was no association between fathers and children.61
2.4.4 Determinants of Active Play at the Neighbourhood and Community Level
In recent years, a considerable amount of research has investigated the role of the
physical or built environment on physical activity. Several aspects of the built environment are
potentially relevant for physical activity in children. The first of these aspects is walkability, a
measure that describes pedestrian infrastructure, how well streets are connected, and the land use
(eg, are houses located close to shops, schools, and other walking destinations).62 Walkable
environments are hypothesized to facilitate active transport.63 Secondly, recreation facilities such
as community centres, arenas, and gymnasiums are an important aspect of the physical activity
environment, particularly as it pertains to engagement in organized sport.62 Third, and most
relevant for active play, the presence of outdoor play spaces such as parks, cul-de-sacs, yards,
and other open green spaces can contribute to physical activity.63,64 Finally, the safety of the
environment must be considered, particularly when studying children.49,65 This literature review
focuses on outdoor play spaces and safety.
The presence of parks and outdoor green spaces appears to be associated with physical
activity among younger children but not among older children and adolescents. Veitch et al.
found that 8-9 year old children whose parents accompanied them to a park on a weekly basis
were seven times more likely to play in a park or playground than those whose did not.5 Laxer
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and Janssen found that access to park spaces in the home neighbourhood was not independently
associated with physical inactivity in a representative sample of 11-15 year old Canadians.66 This
may reflect the fact that features of many parks (eg. swings, slides, monkey bars) are not suitable
for children in this age range. This is supported by interviews with 8-12 year olds which revealed
that these types of amenities were uninteresting or not challenging enough for park users in this
age group.64
School-aged children can engage in physical activity in spaces designed primarily for
motorized vehicles such as streets, parking lots, and cul-de-sacs. Veitch et al. found that
Australian children who lived near a cul-de-sac were more likely to engage in play on the street
[weekdays (OR = 3.99; CI = 1.65,9.66), weekend days (OR = 3.49; CI = 1.49,8.16)].5 Similarly,
in a Canadian study by Laxer and Janssen the risk for being physical inactive was increased by
30% for children living in a neighbourhood with a low-density of cul-de-sacs.66 Veitch et al.
measured physical activity with accelerometer data during the after school period, while Laxer
and Janssen used GPS data to examine multiple built environmental features which are important
strengths of these studies though neither study looked at active play in itself.64,66
Safety for outdoor active play reflects the risk of unintentional injury (eg. pedestrian
traffic injuries, playground injuries) and intentional injury and harm (eg. stranger danger,
bullying, gangs).67 Evidence suggests that concerns over road safety may result in heightened
parental restrictions for independent mobility and outdoor active play.68 A qualitative study
examining parental perceptions of active play areas suggests that parents with children living on
busy through streets deemed that the streets were not safe enough for play.12 In a study by Gielen
et al. based in Maryland, 73% of parents reported that they restricted their child’s access to
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outdoor play spaces due to their perceptions of unsafe vehicles.69 This statistic did not differ
between children living in high and low income neighbourhoods.69
Many studies have used perceived measures of neighbourhood safety to determine
parents beliefs regarding the safety risks associated with unsupervised outdoor play. In light of
diminishing crime and injury rates,67,68 these perceptions are likely exaggerated. While
perceptions of safety many not reflect reality, they are appear to be of critical importance. In fact,
a recent study found that perceptions of neighbourhood safety and crime are a stronger predictor
of free-time physical activity outside of school amongst 11-15 year old Canadians than an
objective measure of crimes.67
2.5 Limitations of Active Play Research and Research Gaps
Overall, research on the topic of active play determinants is limited. Several studies have
investigated how determinants at the intrapersonal, interpersonal, and built environment affect
physical activity in youths without differentiating overall physical activity from time spent active
in the domain of active play.5,70 The social environment is thought to be an especially important
modifiable influence which can shape children’s physical activity behaviours. In the literature,
parents are often referred to as gatekeepers for their children’s physical activity which is
particularly relevant to the domain of active play. There are considerable gaps in what we know
about how parents can influence their child’s active play. Further research on how parents and
care-providers promote or deter active play in different outdoor locations is necessary to improve
interventions and increase youth physical activity.5,10,21
A few qualitative studies investigating the meaning of outdoor play for children tend to
report a preference for outdoor play with friends over sedentary activities.71,72 However, the
prevailing theme in the literature thus far appears to be that parental concerns over
20

neighbourhood safety and injury risk,12,73,74 as well as the prioritization of organized activities
considered more productive opportunities for enrichment,9,48 are deterrents to children’s time
spent outdoors. Common limitations in the research include relying on parent or self-report
increasing the likelihood of misclassification as well as the use of cross-sectional study designs
preventing the researchers from ascertaining temporality. Objective measures of physical activity
and geographic location are important tools that can improve upon these limitations. Due to the
important role that parents play in the development of their children’s physical activity patterns,
parental support for active play through verbal encouragement and acting as physically active
role models may be of great importance for increasing active play levels.
2.6 Summary
Active play can be an important component of interventions aimed at increasing the
prevalence of physical activity in children and youth. Until the determinants of active play are
better understood the development and implementation of interventions to address low active
play levels will be challenging. The manuscripts presented in this thesis intend to add to the
existing literature on the determinants of active play.
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What’s known on this subject: Active play is a domain of physical activity where children are
performing poorly. Parental encouragement is an important aspect of parental support for other
domains of child physical activity. The influence of parental encouragement on active play has
not been established.
What this study adds: Parental encouragement was associated with more outdoor play among 712 year olds.
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3.1 Abstract

Objective: To determine if parental encouragement is associated with the frequency that
children play actively outdoors outside of school hours.
Methods: Participants consisted of 514 7-12 year old children and one of their parents. Parents
completed a survey that included four questions that assessed how frequently they used verbal
cues to encourage their child to play outdoors, and seven questions that assessed how frequently
their child played outdoors outside of school hours. General linear models assessed associations
between parental encouragement and outdoor play while controlling for several confounders.
Results: There was a significant increase in the mean outdoor active play frequency score across
quintiles of the parental encouragement score as follows: 6.0 (SE = 0.7) in quintile 1, 9.8 (0.6) in
quintile 2, 11.4 (0.6) in quintile 3, 16.2 (0.9) in quintile 4, and 23.3 (1.3) in quintile 5. After
adjusting for confounding variables there was an almost threefold difference in the mean outdoor
active play frequency score when comparing the lowest and highest parental encouragement
quintiles (7.8 vs. 20.4).
Conclusions: Parents use of verbal cues to encourage outdoor play was independently associated
with outdoor active play among 7-12 year olds.

Key words: child; parental support; health surveys
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3.2 Introduction
Regular physical activity is important for children’s health.1 It is recommended that
children aged 5-17 years accumulate at least 60 minutes of moderate-to-vigorous physical
activity (MVPA) daily.2 Worryingly, only 7% of Canadian children meet this recommendation.3
The primary domains in which children accumulate their MVPA are by participating in
organized sport (eg, soccer game, swimming lessons, dance class), physical education and other
structured school activities, active transport (eg, walking and cycling), and active play (eg, tag,
road hockey, hide and seek.).4 Of these four domains, it has been argued that active play is the
domain where Canadian children are performing the poorest.5 This is concerning because in
addition to influencing physical health, active play provides cognitive, social, and emotional
benefits through the development of creativity, problem solving, and conflict resolution.6
A limited amount of research has examined the determinants of the active play domain of
physical activity. One potential determinant is parental support, and an important aspect of
parental support is encouragement.7 In the context of active play, encouragement could consist of
parents giving verbal cues for their child to engage in play such as telling them to go to the park
or to ride their bicycle with friends in the neighbourhood. Although several studies have shown
that parental encouragement is associated with total MVPA among children,8-12 we are aware of
only a single study which has linked parental encouragement and the active play domain of
physical activity. That study reported that the relative odds of playing active games most of the
time during the school recess period was 0.70 (95% confidence interval: 0.46-1.04) in 12-14 year
old children who received low parental encouragement compared to children who received high
parental encouragement.13 The influence of parental encouragement on active play outside of
school settings, where parents have a greater role, has not been established.
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The purpose of this study was to determine whether parental encouragement for outdoor
active play is associated with outdoor active play performed outside school hours within 7-12
year olds. It was hypothesized that parental encouragement would be positively associated with
outdoor active play.
3.3 Methods
3.3.1 Study Design and Participants
This was a cross-sectional study of children born between 2003 and 2007 and aged 7-12
years at the time of participation. The study received ethic clearance from the Queen’s
University General Research Ethics Board (ethics approval form in Appendix A). Data was
obtained through questionnaire via parent/guardian proxy report. A copy of the questionnaire is
provided in Appendix B. Parents were recruited from the CINT panel, a heterogeneous group of
over 15 million adults from over 60 countries who participate in web-based surveys. Inclusion
criteria stipulated that the panel member speak English, reside in the United States, and have at
least one child of the appropriate age. If the panel member had more than one 7-12 year old
child, they were asked to complete the survey based on the oldest of those children. A single
panel member per internet protocol (IP) address was allowed to participate. Panel members were
required to read the letter of information and provide consent before completing the survey,
which was administered using FluidSurveys™ online survey software. More details on the CINT
panel and FluidSurveysTM are provided in Appendix C. All surveys were completed on
November 24, 2014. Altogether, 514 parents/guardians completed the survey. The majority of
respondents were female (75%) and a biological parent of the child (92%).
3.3.2 Parental Encouragement
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Parental encouragement was measured using items that were developed through focus
group testing with parents.14 Parents were asked the extent to which they encourage their child’s
outdoor active play through the following statements: 1) “I encourage my child to use resources
in our neighborhood to be active (such as the park and the school)”, 2) “I encourage my child to
walk or ride his/her bike in our neighborhood if it is safe and appropriate for his/her age”, 3) “I
encourage my child to play outdoors (without adult supervision) when the weather is nice”, and
4) “I encourage my child to play outdoors in our yard and/or driveway.” Response options (and
corresponding point allotments) were as follows: “never/rarely” (0), “less than once a week”
(0.5), “1-2 times per week” (1.5), “3-4 times per week” (3.5), “5-6 times per week” (5.5), and
“daily” (7). Points were averaged across the 4 questions, and based on this average participants
were assigned to quintiles. The range of points for each quintile was as follows: Q1 (0-1.4), Q2
(1.5-2.5), Q3 (2.6-3.6), Q4 (3.8-5), and Q5 (5.3-7).
3.3.3 Outdoor Active Play
The frequency of outdoor active play was measured using a previously developed item.15
Parents were asked the following question: “Thinking about the past month, in a usual week how
often did your child play outdoors in the following locations?” The seven locations included “the
yard at your home”, “the yard at someone else’s home (friend, neighbour or relative)”, “the street
or cul-de-sac your home is on”, “other streets or cul-de-sacs”, “parks and playgrounds outside of
school hours”, “school grounds outside of school hours”, and “other places where your child can
be active (eg, field, parking lot, forested area)”. The following six response options (and
corresponding points allocation) were provided for each location: “never/rarely” (0), “less than
once a week” (0.5), “1-2 times per week” (1.5), “3-4 times per week” (3.5), “5-6 times per week”
(5.5), and “daily” (7). The points allotted for these items were summed to create an outdoor
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active play frequency score that ranged from 0 to 49. Intra-class correlation coefficients from the
two week test-retest reliability of these items range from 0.58 to 0.82.15
3.3.4 Total Physical Activity Outside of School
The frequency of all major physical activity domains performed outside of school hours
was determined by summing items addressing outdoor active play, active transportation, and
organized sport. Parents were asked the weekly frequency during the past month that their child
walked or bicycled to 8 different locations.16 Parents were also asked how frequently their child
participated in organized sport. The response options and point allotments for active
transportation and organized sport were the same as those described above for outdoor active
play.
3.3.5 Covariates
Potential covariates included child and family demographics such as gender, age, race
(Non-Hispanic White, Non-Hispanic Black, Hispanic, and Other including mixed race), parental
structure (dual parent or single parent home), number of siblings (0, 1, 2, and 3 or more), annual
household income (≤ $25,000, $25,001-$50,000, $50,001-$75,000, $75,001-$100,000, and ≥
$100,001), and highest education of the parent completing the survey (high school or less, 2 year
college, 4 year college/university, and graduate university or higher).
Other parental influences on active play were also considered. These consisted of
parental facilitation, involvement, modelling for physical activity, and the child’s independent
mobility. Parental facilitation (1 item), involvement (2 items), and modelling (3 items) were
measured using items from the Activity Support Scale for Multiple Groups (ACTS-MG) with
response options ranging from “strongly disagree” (0 points) to “strongly agree” (4 points).14
When assessed using more than one item, the points were averaged and these scores were
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inserted into the regression models as continuous variables. Independent mobility was measured
using items that asked how far from home the child was allowed to roam unsupervised, with
responses ranging from “my child is not allowed out alone” to “my child is allowed out more
than a 15 minute walk from home”.17
Finally, neighbourhood and community factors were considered. We inquired about the
population size of the municipality where participants lived (≤9,999, 10,000 to 99,999, 100,000
to 499,999, ≥500,000 people) and the form or neighbourhood they lived in (rural, semi-rural,
suburban, urban). We also asked 18 questions around parents’ perceptions of safety in their
neighbourhood.18 Principal component analysis with an oblique rotation was performed to reduce
these 18 items. Four factors emerged, with 4 to 5 questions being included in each factor. We
labelled these factors as follows: unsafe roads (α = 0.81, λ = 3.01), traffic calming (α = 0.65, λ =
2.03), safe for children (α = 0.80, λ = 2.95), and crime risk (α = 0.76, λ = 2.51). Anderson-Rubin
scores were computed for each factor and these scores were included in the regression models as
continuous variables.
3.3.6 Statistical Analysis
Analyses were conducted in IBM SPSS version 22. Conventional descriptive statistics
were used to describe the sample. General linear models were used to analyze the relationship
between parental encouragement and the covariates with outdoor active play. Initially we
conducted a series of bivariate analyses. This was followed by a multivariate model that
simultaneously included the primary exposure (parental encouragement) and all of the
covariates. Next, we used a backwards elimination approach to remove covariates from the
multivariate model that had a p value of ≥0.1. These regression analyses were repeated using the
frequency of total physical activity outside of school as the outcome.
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In order to detect a medium effect size with a power level of 0.9 and a significance level
of α = .005 to account for multiple group comparisons, a minimum sample size of 99 participants
per group was required. Since we planned on making comparisons across 5 equally size groups
(ie, quintiles) for the primary exposure variable, a total sample of 500 was targeted.
3.4 Results
Descriptive statistics for the 514 participants are in Table 3.1. Approximately half were
male (49%) and lived in suburbs or subdivisions (47%). The majority were non-Hispanic White
(69%) and lived in a dual parent household (85%). Table 3.2 shows the distribution of responses
to the parental encouragement questions. Approximately one third of parents reported that they
encouraged their child to play outdoors when the weather is nice and to play in their
yard/driveway on a daily basis. Approximately 13% encouraged their child to be active by using
resources in the neighbourhood and to walk/bike in their neighbourhood on a daily basis. Table
3.3 shows the distribution of responses to the items addressing the frequency of outdoor active
play. Approximately 22% of parents reported that their child played in the yard on a daily basis.
For the other 6 outdoor play locations, <10% of parents reported that their child played there on a
daily basis.
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Table 3.1. Descriptive information of children (N = 514)
Variable
Gender
Male
Female
Age (years)
7-8
9-10
11-12
Race
Non-Hispanic White
Non-Hispanic Black
Hispanic
Other
Parental structure
Dual parent
Single parent
Number of siblings
0
1
2
3 or more
Household income ($ per year)
≤25,000
25,001 to 50,000
50,001 to 75,000
75,001 to 100,000
≥100,001
Parental education
High school or less
2-year college
4-year college/university
Graduate university
Population size of municipality
≤9,999
10,000 to 99,999
100,000 to 499,999
≥500,000
Urban form
Rural
Semi-rural
Suburb or subdivision
Urban or inner-city

N

%

251
263

48.8
51.2

173
222
119

33.7
43.2
23.2

355
32
79
48

69.1
6.2
15.4
9.3

417
97

81.1
18.9

124
206
119
65

24.1
40.1
23.2
12.6

77
119
106
114
98

15.0
23.2
20.6
22.2
19.1

118
132
193
71

23.0
25.7
37.5
13.8

123
136
127
128

23.9
26.5
24.7
24.9

84
84
243
103

16.3
16.3
47.3
20.0
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Table 3.2. Parental encouragement for outdoor active play within study participants (N = 514)

Parents encourage child to…

Weekly Frequency of Encouragement
Never/Rarely

< Once

1-2 Times

3-4 Times

5-6 Times

Daily

(%)

(%)

(%)

(%)

(%)

(%)

Use resources in neighbourhood to be active

23.9

15.4

26.1

14.8

7.4

12.5

Walk or bike in neighbourhood if it is safe

24.9

10.9

25.3

18.9

7.2

12.8

Play outdoors when the weather is nice

4.1

5.1

19.5

22.2

13.8

35.4

Play outdoors in their yard and/or driveway

5.3

5.8

20.6

20.2

15.0

33.1
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Table 3.3. Frequency of outdoor active play at different locations (N = 514)

Outdoor Active Play Location

Weekly Frequency of Participation
Never/Rarely

< Once

1-2 Times

3-4 Times

5-6 Times

Daily

(%)

(%)

(%)

(%)

(%)

(%)

Yard at home

6.4

9.3

24.3

26.1

12.3

21.6

Yard at someone else’s home

21.2

21.0

30.4

14.2

7.6

5.6

Street or cul-de-sac home is on

43.0

15.6

16.1

11.7

6.4

7.2

Other streets or cul-de-sacs

63.8

14.6

9.7

5.6

2.7

3.5

Parks and playgrounds outside of school hours

15.4

30.5

28.0

13.4

8.0

4.7

School grounds outside of school hours

39.1

15.8

12.5

10.7

13.6

8.4

Other places (eg, field, parking lot, forested area)

21.4

25.1

27.8

13.2

7.6

4.9

41

The mean outdoor active play frequency score within the entire sample was 13.3 (SE =
0.5). There was a significant increase in this score across parental encouragement quintiles as
follows: 6.0 (0.7) in quintile 1, 9.8 (0.6) in quintile 2, 11.4 (0.6) in quintile 3, 16.2 (0.9) in
quintile 4, and 23.3 (1.3) in quintile 5. As shown in Figure 3.1, after adjusting for confounding
variables there was an almost threefold difference in the mean outdoor active play frequency
score when comparing the lowest and highest parental encouragement quintiles (7.8 vs. 20.4).
Associations between parental encouragement and outdoor active play are further shown in
Table 3.4. The multivariate regression model indicated that there was a 12.7 (1.2) point
difference in the outdoor play frequency score between the lowest and highest parental
encouragement quintiles. Covariates retained in the final multivariate model were the number of
siblings, parental involvement, and the unsafe roads, traffic calming, safe for children, and crime
risk factors.
The mean frequency score for total physical activity outside of school (outdoor active
play + active transportation + organized sport) within the total sample was 24.3 (SE = 1.0). This
score increased significantly across parental encouragement quintiles as follows: 10.5 (1.1) in
quintile 1, 18.8 (1.3) in quintile 2, 19.5 (1.5) in quintile 3, 28.7 (2.1) in quintile 4, and 43.7 (2.9)
in quintile 5. The final multivariate regression model indicated that there was a 21.1 (2.4) point
difference in the total physical activity frequency score between the lowest and highest parental
encouragement quintiles (Table 3.5). Age, parental structure, number of siblings, education of
the parent completing the survey, independent mobility, parental facilitation, and the unsafe
roads, traffic calming, safe for children, and crime risk factors were covariates retained in the
final multivariate model.
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Figure 3.1

Active Play Frequency Score
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Parental Encouragement Quintile
Figure 3.1. Mean outdoor active play frequency scores within parental encouragement quintiles. Means
were adjusted for number of siblings, parental involvement, and neighbourhood safety factors (unsafe
roads, traffic calming, safe for children, crime risk). Error bars represent standard errors.
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Table 3.4. Association between parental encouragement for outdoor active play and covariates with the frequency of outdoor active play

Parental encouragement
Quintile 1 (lowest)
Quintile 2
Quintile 3
Quintile 4
Quintile 5 (highest)
Gender
Male
Female
Age (years)
7-8
9-10
11-12
Race
Non-Hispanic White
Non-Hispanic Black
Hispanic
Other
Parental structure
Dual parent
Single parent
Number of siblings
0
1
2
3 or more
Household income ($ per year)
≤ 25,000
25,001-50,000
50,001-75,000
75,001-100,000
≥ 100,001
Parental education
High school or less
2 year college
4 year college/university
Graduate university
Independent mobility
Not allowed out
Within own yard
Within own street
Within 2-3 streets
> 3 streets
Parental facilitation score
Parental involvement score
Parental modelling score
Population size of municipality
≤ 9,999
10,000 - 99,999
100,000 - 499,999
≥ 500,000
Urban form
Rural
Semi-rural
Suburbs
Urban
Unsafe roads factor
Traffic calming factor
Safe for children factor
Crime risk factor

Bivariate models,
β (S.E.)

Multivariate model
with all covariates,
β (S.E.)

Multivariate model with
significant covariates,
β (S.E.)

0
3.8 (1.2)
5.4 (1.2)
10.2 (1.3)
17.3 (1.2)

0
2.3 (1.1)
4.4 (1.2)
7.3 (1.2)
12.0 (1.2)

0
2.5 (1.1)
5.0 (1.1)
7.6 (1.2)
12.7 (1.2)

0
-2.6 (0.9)

0
-0.8 (0.7)

0
-2.2 (1.1)
-2.9 (1.3)

0
-1.1 (0.8)
-2.2 (1.0)

0
-0.0 (2.0)
2.1 (1.3)
-2.0 (1.6)

0
-0.8 (1.5)
1.3 (1.0)
0.1 (1.2)

0
0.8 (1.2)

0
1.1 (1.0)

0
-2.2 (1.2)
-3.2 (1.4)
-1.5 (1.6)

0
-0.5 (0.9)
-2.9 (1.0)
-0.2 (1.2)

0
-1.2 (1.5)
-0.6 (1.6)
0.5 (1.6)
1.6 (1.6)

0
-0.0(1.2)
-1.0 (1.3)
-0.4 (1.4)
0.3 (1.4)

0
-0.7 (1.3)
1.8 (1.2)
3.2 (1.6)

0
-0.0 (1.0)
1.4 (1.0)
1.2 (1.3)

0
-0.6 (1.5)
1.2 (1.6)
3.8 (1.7)
5.6 (2.0)
3.1 (0.5)
3.6 (0.6)
3.1 (0.5)

0
-0.6 (1.2)
-0.5 (1.3)
1.4 (1.4)
0.9 (1.7)
0.3 (0.5)
0.7 (0.7)
0.2 (0.5)

0
-0.2 (1.3)
0.7 (1.3)
3.7 (1.3)

0
-0.6 (1.1)
-0.2 (1.1)
0.8 (1.2)

0
1.4 (1.6)
0.0 (1.3)
5.1 (1.5)
1.1 (0.5)
3.8 (0.4)
4.8 (0.4)
2.6 (0.5)

0
-0.1 (1.3)
-1.4 (1.2)
-1.0 (1.4)
0.8 (0.4)
0.8 (0.5)
2.9 (0.5)
1.8 (0.5)

0
-0.6 (1.2)
-3.4 (1.0)
-1.1 (1.2)

1.1 (0.5)

0.9 (0.4)
1.0 (0.4)
3.1 (0.4)
1.7 (0.4)
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Table 3.5. Association between parental encouragement for outdoor active play and covariates with the frequency of total physical activity (outdoor
active play + active transportation + organized sport) outside of school

Parental encouragement
Quintile 1 (lowest)
Quintile 2
Quintile 3
Quintile 4
Quintile 5 (highest)
Gender
Male
Female
Age (years)
7-8
9-10
11-12
Race
Non-Hispanic White
Non-Hispanic Black
Hispanic
Other
Parental structure
Dual parent
Single parent
Number of siblings
0
1
2
3 or more
Household income ($ per year)
≤ 25,000
25,001-50,000
50,001-75,000
75,001-100,000
≥ 100,001
Parental education
High school or less
2 year college
4 year college/university
Graduate university
Independent mobility
Not allowed out
Within own yard
Within own street
Within 2-3 streets
> 3 streets
Parental facilitation score
Parental involvement score
Parental modelling score
Population size of municipality
≤ 9,999
10,000 - 99,999
100,000 - 499,999
≥ 500,000
Urban form
Rural
Semi-rural
Suburbs
Urban
Unsafe roads factor
Traffic calming factor
Safe for children factor
Crime risk factor

Bivariate models,
β (S.E.)

Multivariate model
with all covariates,
β (S.E.)

Multivariate model with
significant covariates,
β (S.E.)

0
8.3 (2.7)
9.0 (2.6)
18.1 (2.7)
33.2 (2.6)

0
4.8 (2.3)
6.9 (2.3)
12.0 (2.4)
20.8 (2.5)

0
4.8 (2.2)
7.7 (2.2)
12.3 (2.3)
21.1 (2.4)

0
-4.6 (1.9)

0
-0.6 (1.4)

0
-5.3 (2.2)
-5.5 (2.6)

0
-2.5 (1.7)
-3.9 (2.0)

0
4.0 (4.0)
5.5 (2.7)
-3.6 (3.4)

0
2.0 (3.0)
2.6 (2.0)
-0.5 (2.5)

0
2.8 (2.5)

0
2.8 (2.0)

0
3.3 (1.9)

0
-6.3 (2.5)
-7.8 (2.8)
-4.9 (3.4)

0
-2.5 (1.8)
-7.1 (2.1)
-1.7 (2.5)

0
-2.7 (1.8)
-7.1 (2.1)
-1.4 (2.5)

0
-1.2 (3.2)
0.6 (3.3)
1.9 (3.3)
5.6 (3.4)

0
1.9 (2.4)
-0.6 (2.6)
-0.9 (2.7)
1.7 (2.9)

0
-1.9 (2.8)
5.6 (2.5)
9.6 (3.3)

0
-1.2 (2.0)
4.4 (2.0)
4.5 (2.7)

0
-1.5 (2.0)
4.3 (1.9)
4.7 (2.4)

0
-3.0 (3.2)
1.1 (3.2)
6.0 (3.5)
13.1 (4.3)
6.5 (1.0)
7.1 (1.2)
6.8 (1.0)

0
-1.7 (2.4)
-2.2 (2.5)
1.5 (2.8)
3.9 (3.4)
0.9 (1.0)
0.5 (1.3)
0.6 (1.0)

0
-1.9 (2.3)
-2.3 (2.5)
1.1 (2.8)
4.8 (3.3)
1.5 (0.8)

0
-1.0 (2.7)
3.5 (2.7)
10.5 (2.7)

0
-1.7 (2.2)
0.7 (2.3)
2.0 (2.5)

0
2.0 (3.3)
1.3 (2.7)
14.0 (3.2)
2.7 (1.0)
9.8 (0.9)
10.9 (0.8)
6.9 (0.9)

0
-1.5 (2.5)
-3.6 (2.3)
-1.7 (2.8)
1.8 (0.8)
2.9 (0.9)
7.0 (1.0)
4.3 (0.9)

0
-2.6 (1.6)
-4.2 (1.9)

1.8 (0.8)
2.9 (0.9)
7.1 (0.9)
4.5 (0.9)
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3.5 Discussion
The key finding of this study is that parental encouragement was a strong, positive
correlate of outdoor active play. In fact, of all the variables examined in the multivariate model,
parental encouragement was the most strongly associated with the frequency of outdoor play.
After adjusting for covariates, children who were encouraged the most played outdoors three
times more frequently than children who were encouraged the least. Parental encouragement for
outdoor active play was similarly associated with total physical activity outside of school hours,
which implies that encouragement for and participation in outdoor active play did not negatively
influence other domains of physical activity.
Consistent with our findings for active play, previous studies found that parental
encouragement is associated with child’s total physical activity.8-11 Furthermore, Hohepha et al.
found that perceived encouragement by parents was associated with active games played during
school recess among 12-14 year olds.13 This is an indicator of active play because recess
activities are highly unstructured and self-directed by children. However, school recess is
supervised by teachers and/or other caregivers rather than parents, and therefore there may not be
a direct casual association between parental encouragement and play during recess. Our study
focused on the role of parent encouragement on active play outside of the school setting and this
would have included outdoor active play that was supervised by parents and unsupervised play
that was allowed by parents. Our findings suggest that the positive influence parental
encouragement has on outdoor active play is not a function of children substituting active play
for other domains of physical activity such as organized sport and active transportation. Thus,
parental encouragement for active play should benefit the child’s total physical activity level.
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Parental encouragement for outdoor active play in the form of simple verbal cues could
influence children’s physical activity in a number of ways. It could have a direct influence by
inspiring children to spend their free time participating in outdoor play rather than in sedentary
pursuits such as screen time. It could indirectly influence active play by impacting their child’s
self-efficacy,7,19 perceived competence,9,11,20 attitudes,21,22 and beliefs,23 all of which are known
determinants of physical activity.
Although randomized trials are needed, the results from this study suggest that getting
parents to provide more encouragement for active play would be an effective strategy for
increasing children’s active play levels. Interventions may want to target improving parent’s
beliefs about the importance of active play and alleviating the safety concerns they have about
letting their child play outdoors. For many parents, structured and organized activities are seen as
a means of providing their children with opportunities for enrichment, which has led to busier
schedules and less free time for play, an unstructured and unorganized activity that is often
perceived as having little value.24 Despite dwindling crime and injury rates,25,26 many parents
perceive that it is unsafe for children to play outdoors unsupervised. For instance, an Australian
study reported that ~80% of parents of 10-12 year olds are concerned about stranger danger and
traffic danger in their neighbourhood,16 and these perceived dangers are negatively associated
with children’s outdoor physical activity.4,23,26-28 The association between perceived safety and
child physical activity may be mediated by independent mobility, which refers to the extent to
which children are allowed to roam outdoors unsupervised. A limited independent mobility is
associated with a lack of active play.29,30
Strengths of our study include the specificity of measures (eg, measures of parental
encouragement and child physical activity that were specific to outdoor active play) and the
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consideration of individual, family, and neighbourhood level covariates. This study is limited by
the cross-sectional design which does not enable us to establish the temporal nature of the
observed associations. Also, all of the data for this study was collected in late fall. Children’s
total physical activity differs across seasons,31 and it is possible that the relationships between
parental encouragement and outdoor active play reported on in this study may have been
different had the data been collected at another time of year. Finally, this study relied on
parental-reports, which would have led to misclassification of the study variables, particularly
the outdoor active play frequency score. It is possible that parents who encouraged play more
frequently were particularly biased in their responses to the outdoor active play frequency
questions, which would have led to differential misclassification and overestimated associations
between parental encouragement and outdoor active play.
These findings suggest that parental encouragement for play in the form of verbal cues is
associated with outdoor active play. Future research in this topic area would benefit from using a
longitudinal design and obtaining objective measures of physical activity. Intervention studies
are also needed to determine effective approaches for increasing parental encouragement for
outdoor play.
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4.1 Abstract

Objective: To examine the association between parental modeling for physical activity and the
frequency of outdoor active play among children outside of school hours.
Methods: Participants consisted of 514 parents with a child between 7-12 years of age. A survey
was used to assess the extent to which parents acted as physically active role models and how
frequently their child played outdoors outside of school hours in seven different locations.
General linear models assessed associations between parental modeling and outdoor play while
controlling for several confounders.
Results: The mean outdoor active play frequency score increased across quintiles of parental
modeling for physical activity as follows: 9.3 (SE = 0.8) in quintile 1, 12.0 (0.9) in quintile 2,
11.9 (0.8) in quintile 3, 17.8 (1.5) in quintile 4, and 17.4 (1.2) in quintile 5 (p < 0.001). The
difference in the outdoor active play frequency score was attenuated after controlling for
confounders such that the score in the highest quintile was only 2.3 (1.1) points higher than the
score in the lowest quintile.
Conclusions: Parental modeling for physical activity was weakly associated with outdoor active
play among 7-12 year olds.

Key words: child; parental modeling; health surveys; motor activity; outdoors

54

4.2 Introduction
Regular physical activity is important for children’s physical, psychological, and social
health and positively predicts their physical activity in adulthood.1,2 Children accumulate their
physical activity by participating in organized sport, physical education at school, active
transportation, and active play.3 Contemporary children spend less time engaged in outdoor
active play than children of previous generations, which is a major contributor to the current
obesity crisis.4,5
According to Bandura’s Social Cognitive Theory (SCT), individuals learn by observing
others, and these learning experiences can guide subsequent behaviours.6 Thus, parents could
potentially influence their children’s physical activity and active play by being physically active
role models. Most of the research that supports a link between parental role modeling and child
physical activity comes from studies that found that parent and child physical activity levels are
correlated.e.g.,7,8 However, these correlations do not imply a causal association. They could be
confounded by other parental influences such as encouragement, facilitation (logistic support),
and involvement.
Only a few studies have accounted for these other parental influences when examining the
relationship between parental role modeling and children’s physical activity, and the findings
from these studies are mixed. In a group of children in grades 3-6, parental role modeling
explained <1% of the variance in children’s total moderate-to-vigorous physical activity
(MVPA) in a multivariate model that included parental encouragement, facilitation, and
involvement.9 In another study of 69 children in grades 4-5, parent’s MVPA was not related to
child’s MVPA after adjusting for the parent’s beliefs system on children’s physical activity.10
Within a study of 12-15 year olds, the odds ratio for walking or biking to school most of the time
was 3.27 times higher in children whose parents engaged in active travel by comparison to
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children whose parents did not engage in active travel after adjusting for parent’s encouragement
and rules around physical activity.11 The observation that parental role modeling was associated
with active transportation,11 but not total MVPA,9,10 suggests that parental role modeling may
influence some forms of children’s physical activity and not others. As with active transport,
outdoor active play is a form of physical activity that children often perform unsupervised in
their local neighbourhood.
The role of parental role modeling on the active play domain of physical activity has not been
established. The purpose of this study was to determine whether parental role modelling for
physical activity is associated with outdoor active play performed outside school hours within 712 year olds.
4.3 Methods
4.3.1 Study Design and Participants
This was a cross-sectional study of children 7-12 years of age born between 2003 and
2007. The study received ethic clearance from the Queen’s University General Research Ethics
Board (ethics approval form in Appendix A). Data was gathered on parent-child dyads through a
questionnaire (Appendix B) which was answered entirely by the parents. Parents were recruited
from the CINT panel which consists of a heterogeneous group of over 15 million adults from
over 60 countries who participate in web-based surveys. To be eligible for participation, it was
required that the panel member speak English, reside in the United States, and have at least one
child in the targeted age range. The survey could only be answered once per internet protocol
(IP) address. The panel member was asked to complete the survey based on the oldest child if
they had more than one child aged 7-12. Panel members were provided with an electronic letter
of information and consent form prior to completing the survey, which was administered using
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FluidSurveys™ online survey software. A more detailed summary on the CINT panel and
FluidSurveysTM is provided in Appendix C. In total, 514 parents completed the survey on
November 24, 2014. Most respondents were female (75%) and a biological parent of the child
(92%).
4.3.2 Parental Modeling
Parental modeling for physical activity was measured using items from the Activity
Support Scale for Multiple Groups (ACTS-MG).12 Parents were asked the extent to which they
agreed or disagreed with the following statements: 1) “I enjoy physical activity”, 2) “I am
physically active on a regular basis”, and 3) “I attempt to set an example for my child by being
physically active.” For each question there were 5 response options ranging from “strongly
disagree” to “strongly agree”. We assigned 0 (strongly disagree) to 4 (strongly agree) points for
each response and averaged the points across the 3 questions. Based on this average participants
were assigned to quintiles with the following ranges: Q1 (0-2.0 points), Q2 (2.3-2.7 points), Q3
(3.0 points), Q4 (3.3-3.7 points), Q5 (4.0 points).
4.3.3 Outdoor Active Play
Outdoor active play frequency was measured using a previously developed item which
included the following statement: “Thinking about the past month, in a usual week how often did
your child play outdoors in the following locations?”13 Seven locations were provided which
included: “the yard at your home”, “the yard at someone else’s home (friend, neighbour or
relative)”, “the street or cul-de-sac your home is on”, “other streets or cul-de-sacs”, “parks and
playgrounds outside of school hours”, “school grounds outside of school hours”, and “other
places where your child can be active (eg, field, parking lot, forested area)”. The frequency of
outdoor play in these locations was measured with the following response options (and
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corresponding points allocation): “never/rarely” (0), “less than once a week” (0.5), “1-2 times
per week” (1.5), “3-4 times per week” (3.5), “5-6 times per week” (5.5), and “daily” (7). An
outdoor active play frequency score was derived from the sum of the points assigned to each
response option which ranged from 0 to 49. Intra-class correlation coefficients from the two
week test-retest reliability of these items ranged from 0.58 to 0.82.13
4.4.4 Covariates
Child and family demographics were included as potential covariates. These consisted of
gender, age, race (Non-Hispanic White, Non-Hispanic Black, Hispanic, and Other including
mixed race), parental structure (dual parent or single parent home), number of siblings (0, 1, 2,
and 3 or more), annual household income (≤ $25,000, $25,001-$50,000, $50,001-$75,000,
$75,001-$100,000, and ≥ $100,001), and highest education of the parent completing the survey
(high school or less, 2 year college, 4 year college/university, and graduate university or higher).
Factors of parental support and other parental influences on active play including
facilitation, involvement, and encouragement for outdoor physical activity as well as the child’s
independent mobility were measured. Parental facilitation (1 item), involvement (2 items), and
encouragement (4 items) were measured using items from the Activity Support Scale for
Multiple Groups.12 Response options (and corresponding point allotments) for facilitation and
involvement ranged from “strongly disagree” (0 points) to “strongly agree” (4 points) while
frequency of parental encouragement included response options ranging from “never/rarely” (0
points) to “daily” (7 points). Points for the parental involvement and encouragement items were
averaged and these scores were then inserted into the regression models as continuous variables.
Independent mobility was measured with a previously developed item that inquired how far from
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home the child was allowed to roam unsupervised.14 Responses ranged from “my child is not
allowed out alone” to “my child is allowed out more than a 15 minute walk from home”.14
Lastly, at the neighbourhood and community level, parents were asked about the
population size of the municipality where they lived (≤9,999, 10,000 to 99,999, 100,000 to
499,999, ≥500,000 people) and the form or neighbourhood they lived in (rural, semi-rural,
suburban, urban). Parents’ perceptions of safety in their neighbourhood were also measured
using 18 questions. 15 Principal component analysis with an oblique rotation was performed to
reduce these items. Four factors emerged, with 4 to 5 questions being included in each factor.
These factors were labelled as follows: unsafe roads (α = 0.81, λ = 3.01), traffic calming (α =
0.65, λ = 2.03), safe for children (α = 0.80, λ = 2.95), and crime risk (α = 0.76, λ = 2.51).
Anderson-Rubin scores were computed for each factor and these scores were included in the
regression models as continuous variables.
4.4.5 Statistical Analysis
Analyses were conducted in IBM SPSS version 22. Conventional descriptive statistics
were used to describe the sample. General linear models were used to analyze the relationship
between parental modeling and the covariates with outdoor active play. We conducted a series of
bivariate analyses before adding all covariates to a multivariate model along with the primary
parental modeling. A backwards elimination approach was used to remove covariates from the
model if they had a p value of ≥ 0.1. To explore a gender interaction for parental modeling, the
regression analysis was repeated separately based on whether the parent responding to the survey
was the child’s mother or father.
In order to detect a medium effect size with a power level of 0.9 and a significance level
of α = .005 to account for multiple group comparisons, a minimum sample size of 99 participants
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per group was required. A total sample of 500 was targeted since we planned on making
comparisons across 5 equally size groups (ie, quintiles) for the primary exposure variable.
4.4 Results
Table 4.1 shows descriptive statistics for the 514 participants. Approximately half were
male (49%) and lived in suburbs or subdivisions (47%). The majority were Non-Hispanic White
(69%) and lived in a dual parent household (85%). The distribution of responses to the parental
modeling questions is shown in Table 4.2. Approximately one third of parents reported that they
“strongly agreed” with the three parental modeling statements and approximately 40% “agreed”.
Table 4.3 shows the distribution of responses to the items addressing the frequency of outdoor
active play. Around 22% of parents reported that their child played in the yard on a daily basis
while <10% of parents reported that their child played in any of the other 6 outdoor play
locations on a daily basis.
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Table 4.1. Descriptive information of children (N = 514)
Variable
Gender
Male
Female
Age (years)
7-8
9-10
11-12
Race
Non-Hispanic White
Non-Hispanic Black
Hispanic
Other
Parental structure
Dual parent
Single parent
Number of siblings
0
1
2
3 or more
Household income ($ per year)
≤25,000
25,001 to 50,000
50,001 to 75,000
75,001 to 100,000
≥100,001
Parental education
High school or less
2-year college
4-year college/university
Graduate university
Population size of municipality
≤9,999
10,000 to 99,999
100,000 to 499,999
≥500,000
Urban form
Rural
Semi-rural
Suburb or subdivision
Urban or inner-city

N

%

251
263

48.8
51.2

173
222
119

33.7
43.2
23.2

355
32
79
48

69.1
6.2
15.4
9.3

417
97

81.1
18.9

124
206
119
65

24.1
40.1
23.2
12.6

77
119
106
114
98

15.0
23.2
20.6
22.2
19.1

118
132
193
71

23.0
25.7
37.5
13.8

123
136
127
128

23.9
26.5
24.7
24.9

84
84
243
103

16.3
16.3
47.3
20.0
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Table 4.2. Parental modeling within study participants (N = 514)

Parental Role Modeling Items

Level of Agreement
Strongly

Disagree

Neutral

Agree

Strongly

Disagree

(%)

(%)

(%)

Agree

(%)

(%)

I enjoy physical activity

2.7

6.4

17.9

40.7

32.3

I am physically active on a regular basis

3.3

10.7

20.8

40.9

24.3

I attempt to set an example for my child by being physically

1.8

6.6

19.6

41.8

30.2

active
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Table 4.3. Frequency of outdoor active play at different locations (N = 514)

Outdoor Active Play Location

Weekly Frequency of Participation
Never/Rarely

< Once

1-2 Times

3-4 Times

5-6 Times

Daily

(%)

(%)

(%)

(%)

(%)

(%)

Yard at home

6.4

9.3

24.3

26.1

12.3

21.6

Yard at someone else’s home

21.2

21.0

30.4

14.2

7.6

5.6

Street or cul-de-sac home is on

43.0

15.6

16.1

11.7

6.4

7.2

Other streets or cul-de-sacs

63.8

14.6

9.7

5.6

2.7

3.5

Parks and playgrounds outside of school hours

15.4

30.5

28.0

13.4

8.0

4.7

School grounds outside of school hours

39.1

15.8

12.5

10.7

13.6

8.4

Other places (eg, field, parking lot, forested area)

21.4

25.1

27.8

13.2

7.6

4.9
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The mean outdoor active play frequency score within the entire sample was 13.3 (SE =
0.5). The mean scores across parental modeling quintiles were as follows: 9.3 (0.8) in quintile 1,
12.0 (0.9) in quintile 2, 11.9 (0.8) in quintile 3, 17.8 (1.5) in quintile 4, and 17.4 (1.2) in quintile
5. Thus, in the bivariate models the outdoor active play frequency scores were 8.5 (1.5) and 8.1
(1.4) units higher in quintiles 4 and 5, respectively, than they were in quintile 1 (p < 0.01, Table
4.4). This difference was diminished in the multivariate model. After controlling for covariates
there was only a 2.3 (1.1) unit difference in outdoor active play frequency scores across parental
modeling quintiles (p=0.035, Table 4.4). Covariates retained in the final multivariate model were
the number of siblings, parental encouragement, and the unsafe roads, traffic calming, safe for
children, and crime risk factors. In a sensitivity analysis, we found that the parental
encouragement and safe for children factor most strongly influenced the relationship between
parental modeling and active play.
A parental sex X role modeling interaction was found, and this interaction indicated that
the significant relationship between role modeling and active play was only present for female
parents. For the 383 child participants whose mother responded to the survey, the following
mean scores were observed across parental modeling quintiles in a multivariate model: 12.0 (1.0)
in quintile 1, 11.7 (0.8) in quintile 2, 11.8 (0.8) in quintile 3, 12.6 (1.1) in quintile 4, 15.2 (0.9) in
quintile 5. For the 131 child participants whose father responded to the survey, the mean scores
across parental modeling quintiles were: 17.2 (1.8) in quintile 1, 15.4 (2.0) in quintile 2, 11.8
(1.5) in quintile 3, 18.1 (1.7) in quintile 4, 12.2 (1.4) in quintile 5.
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Table 4.4. Association between parental modeling for physical activity and covariates with the frequency of outdoor active play (N= 514)

Parental modeling
Quintile 1 (lowest)
Quintile 2
Quintile 3
Quintile 4
Quintile 5 (highest)
Gender
Male
Female
Age (years)
7-8
9-10
11-12
Race
Non-Hispanic White
Non-Hispanic Black
Hispanic
Other
Parental structure
Dual parent
Single parent
Number of siblings
0
1
2
3 or more
Household income ($/year)
≤ 25,000
25,001-50,000
50,001-75,000
75,001-100,000
≥ 100,001
Parental education
High school or less
2 year college
4 year college/university
Graduate university
Independent mobility
Not allowed out
Within own yard
Within own street
Within 2-3 streets
> 3 streets
Parental facilitation score
Parental involvement score
Parental encouragement score
Population size of municipality
≤ 9,999
10,000 - 99,999
100,000 - 499,999
≥ 500,000
Urban form
Rural
Semi-rural
Suburbs
Urban
Unsafe roads factor
Traffic calming factor
Safe for children factor
Crime risk factor

Bivariate models,
β (S.E.)

Multivariate models,
β (S.E.)

0
2.7 (1.4)
2.6 (1.3)
8.5 (1.5)
8.1 (1.4)

0
0.3 (1.1)
-0.4 (1.0)
1.9 (1.2)
2.3 (1.1)

0
-2.6 (0.9)
0
-2.2 (1.1)
-2.9 (1.3)
0
-0.0 (2.0)
2.1 (1.3)
-2.0 (1.6)
0
0.8 (1.2)
0
-2.2 (1.2)
-3.2 (1.4)
-1.5 (1.6)

0
-1.1 (0.9)
-3.4 (1.0)
-0.9 (0.9)

0
-1.2 (1.5)
-0.6 (1.6)
0.5 (1.6)
1.6 (1.6)
0
-0.7 (1.3)
1.8 (1.2)
3.2 (1.6)
0
-0.6 (1.5)
1.2 (1.6)
3.8 (1.7)
5.6 (2.0)
3.1 (0.5)
3.6 (0.6)
3.1 (0.2)

2.3 (0.2)

0
-0.2 (1.3)
0.7 (1.3)
3.7 (1.3)
0
1.4 (1.6)
0.0 (1.3)
5.1 (1.5)
1.1 (0.5)
3.8 (0.4)
4.8 (0.4)
2.6 (0.5)

1.0 (0.4)
1.0 (0.4)
3.0 (0.4)
1.8 (0.4)
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4.5 Discussion
This study examined the relationship between parental role modeling for physical activity
and children’s outdoor active play. The key finding was that parental role modeling was
positively associated with outdoor active play; however, the effect was small and limited to
mother’s role modelling.
As reviewed previously, studies investigating the relationship between the physical activity
level of parents and their school-aged children have reported inconsistent results.16,17 In general,
several studies that used objective measures of physical activity found modest positive
correlations,7,8,18 while studies that use subjective measures found weak or non-significant
correlations.19-21 Thus, our study, which relied on parental-reported physical activity, is
consistent with the existing literature. Our observation that the association between parental and
child physical activity was weakened after controlling for other parental influences is also
consistent with previous findings.9,10,22 Our findings suggest that the association between
parental role modeling and outdoor active play is largely confounded by parental encouragement
for physical activity. Consequently, parents may be more likely to influence their child’s active
play by simply encouraging their child to be active in the neighbourhood.
The weak association between parental role modeling and outdoor active play could be
explained by a number of factors. It may reflect that children spend the majority of their time
outside of direct parental contact, reducing the potential impact of parental role modeling
compared to other factors of parental influence.9,16 It may also reflect that observational learning
is not relevant for the active play domain of physical activity. Observational learning is most
effective when the person modeling the behaviour is perceived by the observer as being similar
to them.16 Thus, because parents do not engage in play but more structured and organized
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activities, modeling may be of little relevance for outdoor active play, a behaviour often
performed by children in the absence of parents.5
The results from our study indicate that mother’s, but not father’s physical activity role
modeling is positively associated with outdoor active play. Most,23-25 but not all8 previous studies
investigating whether there is a gender interaction between parent and child physical activity
levels have made similar conclusions. This could potentially be explained by the fact that in
many families’ mothers spend more time with and are more involved in their child’s day-to-day
lives. In our sample 55% of mothers were not employed full time while only 18% of fathers were
not employed full time (data not shown).
Strengths of our study include the consideration of several parental and neighbourhood
influences on child physical activity and the use of a physical activity measure specific to active
play. A limitation of this study is the cross-sectional design which does not enable us to establish
the temporal nature of the relationships. Role modeling could be a two way process whereby
children who become involved in athletic endeavors can lead their parents to live more active
lifestyles. Also, our study only assessed the modeling practices of one parent, and in dual parent
households the practices of the second parent could have been different. Finally, our study relied
on parental-report, which would have led to misclassification of the study variables. It is possible
that parents who used explicit role modeling behaviours as a means of influencing their child to
be active could have overestimated their child’s outdoor active play frequency. This would have
led to differential misclassification and overestimated the association between parental modeling
and outdoor active play.
In conclusion, parental modeling for physical activity was weakly associated with children’s
outdoor active play. The association between parental modeling and child activity levels was
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largely confounded by parental encouragement. Future research in this topic area would benefit
from using longitudinal or experimental study designs and objective measures of physical
activity.

68

4.6 References
1.

Janssen I, Leblanc AG. Systematic review of the health benefits of physical activity and
fitness in school-aged children and youth. Int J Behav Nutr Phys Act. 2010;7:40.

2.

Bois JE, Sarrazin PG, Brustad RJ, Trouilloud DO, Cury F. Elementary schoolchildren's
perceived competence and physical activity involvement: the influence of parents' role
modelling behaviours and perceptions of their child's competence. Psychol Sport Exerc.
2005;6(4):381-397.

3.

Veitch J, Salmon J, Ball K. Individual, social and physical environmental correlates of
children's active free-play: a cross-sectional study. Int J Behav Nutr Phys Act. 2010;7:11.

4.

Carver A, Timperio A, Crawford D. Playing it safe: the influence of neighbourhood
safety on children's physical activity. A review. Health Place. 2008;14(2):217-227.

5.

Janssen I. Active play: an important physical activity strategy in the fight against
childhood obesity. Can J Public Health. 2014;105(1):e22-27.

6.

Bandura A. Social foundations of thought and action: A social cognitive theory. Prentice
Hall, Englewood Cliffs, NJ: 1986.

7.

Fuemmeler BF, Anderson CB, Masse LC. Parent-child relationship of directly measured
physical activity. Int J Behav Nutr Phys Act. 2011;8:17.

8.

Moore LL, Lombardi DA, White MJ, Campbell JL, Oliveria SA, Ellison RC. Influence of
parents physical activity levels on activity levels of young children. J Pediatr.
1991;118(2):215-219.

9.

Welk GJ, Wood K, Morss G. Parental influences on physical activity in children: An
exploration of potential mechanisms. Pediatr Exerc Sci. 2003;15(1):19-33.

69

10.

Dempsey JM, Kimiecik JC, Horn TS. Parental influence on children's moderate to
vigorous physical activity participation: an expectancy-value approach. Pediatr Exerc
Sci. 1993;5:151-167.

11.

Carlson JA, Sallis JF, Kerr J, et al. Built environment characteristics and parent active
transportation are associated with active travel to school in youth age 12-15. Br J Sports
Med. 2014;48(22):1634-1639.

12.

Davison KK, Li K, Baskin ML, Cox T, Affuso O. Measuring parental support for
children's physical activity in white and African American parents: the Activity Support
Scale for Multiple Groups (ACTS-MG). Prev Med. 2011;52(1):39-43.

13.

Veitch J, Salmon J, Ball K. The validity and reliability of an instrument to assess
children's outdoor play in various locations. J Sci Med Sport. 2009;12(5):579-582.

14.

Veitch J, Carver A, Hume C, et al. Are independent mobility and territorial range
associated with park visitation among youth? Int J Behav Nutr Phys Act. 2014;11:73.

15.

Carver A, Timperio A, Crawford D. Perceptions of neighborhood safety and physical
activity among youth: the CLAN study. J Phys Act Health. 2008;5(3):430-444.

16.

Trost SG, Loprinzi PD. Parental influences on physical activity behavior in children and
adolescents: a brief review. Am J Lifestyle Med. 2011;5(2):171-181.

17.

Gustafson SL, Rhodes RE. Parental correlates of physical activity in children and early
adolescents. Sports Med. 2006;36(1):79-97.

18.

Fogelholm M, Nuutinen O, Pasanen M, Myohanen E, Saatela T. Parent-child relationship
of physical activity patterns and obesity. Int J Obes Relat Metab Disord.
1999;23(12):1262-1268.

70

19.

Aarnio M, Winter T, Kujala UM, Kaprio J. Familial aggregation of leisure-time physical
activity -- a three generation study. Int J Sports Med. 1997;18(7):549-556.

20.

McGuire MT, Hannan PJ, Neumark-Sztainer D, Cossrow NH, Story M. Parental
correlates of physical activity in a racially/ethnically diverse adolescent sample. J
Adolesc Health. 2002;30(4):253-261.

21.

Trost SG, Sallis JF, Pate RR, Freedson PS, Taylor WC, Dowda M. Evaluating a model of
parental influence on youth physical activity. Am J Prev Med. 2003;25(4):277-282.

22.

Brustad RJ. Attraction to physical activity in urban schoolchildren: parental socialization
and gender influences. Res Q Exerc Sport. 1996;67(3):316-323.

23.

Griffith JR, Clasey JL, King JT, Gantz S, Kryscio RJ, Bada HS. Role of parents in
determining children's physical activity. World J Pediatr. 2007;3(4):265-270.

24.

Sallis JF, Patterson TL, Buono MJ, Atkins CJ, Nader PR. Aggregation of physical
activity habits in Mexican-American and Anglo families. J Behav Med. 1988;11(1):3141.

25.

Power TG, Woolger C. Parenting practices and age-group swimming - a correlational
study. Res Q Exerc Sport. 1994;65(1):59-66.

71

Chapter 5
General Discussion
5.1 Summary of Key Findings
The purpose of this thesis was to investigate how parents influence outdoor active play
among 7-12 year old children. Factors of parental influence and outdoor active play frequency in
different locations were measured alongside child/family demographics and neighbourhood
factors. Findings address gaps in the literature by identifying the determinants of outdoor active
play.
The key finding from the first manuscript was that parental encouragement was a strong,
positive correlate of active play outside of school hours. After adjusting for significant
covariates, children who received the most parental encouragement for outdoor play had a mean
outdoor play frequency score that was almost 3 times higher than children who received the least
amount of encouragement (group mean of 20.4 versus 7.8). The relationship between parental
encouragement and total physical activity outside of school hours was similar, indicating that
encouragement for and participation in outdoor play did not negatively affect other domains of
physical activity outside of school hours.
The second manuscript looked at the relationship between parental modeling for physical
activity and outdoor active play. There were two key findings. First, the effect of parental
modeling for physical activity on outdoor active play was small after adjusting for relevant
covariates. Second, a parental sex by role modeling interaction was found which indicated that
maternal but not paternal modeling was significantly associated with outdoor active play.
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5.2 Overall Strengths of the Thesis
There are a few notable strengths to this thesis. First, the questionnaire included measures
of parental encouragement and physical activity specific to outdoor active play (outlined in
Appendix B). This is a strength of the first manuscript in particular because previous studies
have not measured forms of encouragement that were specific to outdoor active play.
Additionally, the vast majority of studies examining the determinants of physical activity use
MVPA and total physical activity as an outcome. These studies do not differentiate between
child physical activity performed in different domains and studies that specifically examine the
determinants of active play are greatly lacking. Therefore, studies using measures that pertain to
active play are necessary to fill these gaps.
Second, by using a social ecological model, I considered several individual, social, and
neighbourhood environment level covariates. This enabled me to adjust for potential
confounding variables. Previous studies examining the correlations between parent and child
physical activity have typically not controlled for other factors of parental influence.
Finally, a relatively large sample size ensured that the study was sufficiently powered to
detect associations for both manuscripts and participants had adequate variability in demographic
characteristics.
5.3 Overall Limitations of the Thesis
There are several important limitations in this thesis that must be addressed. First, both
manuscripts used a cross-sectional design. Because the exposure and outcome were measured at
the same time, the temporal nature of the observed associations is not certain and it is possible
that child outdoor play caused changes in parental factors rather than the reverse. According to
an expectancy value model by Eccles and Harold (1991), a child’s motivation to be active is
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shaped through interactions with their parents. Parents’ beliefs regarding the perceived value of
physical activity can alter the extent to which they emphasize the importance of being active.1
Therefore, active children may receive more opportunities for outdoor play and may receive
more support in the form of encouragement from parents. Likewise, there is evidence to suggest
that parental physical activity levels could be influenced by children who enjoy sport and
physical activity. Regardless, a scenario in which parents influence their children’s outdoor
active play is more likely than the reverse.
Second, the manuscripts for this thesis relied on parental report which is subject to recall
error and social desirability bias. Recall error refers to the likelihood of one group in a study
reporting information differently from another group. Social desirability bias occurs when
participants answer questions in a way that they expect is viewed favourably by others. Recall
error and social desirability bias would lead to misclassification of the outcome variable, which
in my research was outdoor active play. This misclassification could be either non-differential
(eg, misclassification of the outcome is similar in the different exposure groups) or differential
(eg, misclassification of the outcome is different in the different exposure groups). Differential
misclassification is possible in these cases because parents who reported often encouraging
outdoor play or being physically active role models may have over-reported the extent to which
their children engage in outdoor active play more so than parents who encouraged less and/or
were less active. This would have led to inflated estimates of the associations observed in this
thesis research.
Third, a convenience sample was used for this study and selection bias may have been
introduced. The study’s subject matter could have attracted participants with an interest in health
and physical activity research. Therefore, respondents to the survey could be more prone to
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providing support for outdoor physical activity and may be more physically active themselves.
However, while this would have influenced the descriptive characteristics of the sample, this
does not necessarily mean the relationships between factors of parental influence and active play
would differ in the study sample compared to the target population.
Another limitation relates to the time of year in which the data was collected. Participants
responded to the survey in late November and at that time they were asked to report on their
parenting practices and their child’s outdoor active play levels over the previous month.
Children’s total physical activity levels differ across seasons.2,3 The extent to which parents may
feel the need to encourage or model for outdoor physical activity may differ during this time of
the year compared to when the weather is more favourable. Also, reduced daylight hours in late
November may have limited participation in outdoor active play due to safety concerns and/or
fewer play options in the dark. It is possible that the relationships found in this thesis may have
been different had the data been collected at another time of year.
My research only assessed the modeling and encouragement practices of one parent and
in dual parent households the practices of the second parent could have been different. Previous
studies which have investigated these relationships have reported that having two active parents
and receiving encouragement from both parents are more beneficial than from one parent.4,5 A
limited number of studies have investigated the relative importance of maternal and paternal role
modeling and encouragement practices. However, previous evidence suggests that parental
support for physical activity is correlated between mothers and fathers within families.6 Also, it
is likely that the parent who spends the most time in direct contact with the child would be the
most important source of influence. This might indicate that in most situations, support from one
parent may be a sufficient source of influence.
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Finally, the questionnaire measured the frequency of outdoor active play and not the
duration of time spent active. Time spent active outdoors in these locations may be a better
indicator of the amount of outdoor active play that was accumulated and this may vary between
participants who received a similar outdoor active play frequency score.
5.4 Future Research Directions
Limited research has investigated the determinants of outdoor active play at the
interpersonal level. Additional studies are needed to identify motivators and barriers for
children’s outdoor active play which are part of the social environment. This includes the role of
parents, peers, teachers, and care givers in promoting outdoor active play.7 Bridging this
knowledge gap can inform future public health interventions and increase outdoor active play
participation.
Manuscript one is the first study to investigate the relationship between parental
encouragement and outdoor active play outside of school hours. Evidence from studies using
longitudinal designs and randomized control trials are needed to establish the causal nature of the
relationships observed in this study. Parental encouragement is recommended as an effective
way of increasing outdoor physical activity7 and in light of the positive findings from the first
manuscript, intervention studies should be performed to establish effective strategies for
increasing parental encouragement for outdoor activities.
Manuscript two is the first study to look at the association of parental role modeling
behaviours on active play. While previous research has found that parent and child physical
activity levels are correlated, it appears that other factors of parental influence may confound this
relationship.8,9 Studies which consider factors of parental support alongside modeling are needed
when investigating parental influence for active play. Also, studies which take into account
76

parents’ intrinsic motivation to be active are needed in order to measure parents’ intention to
influence children’s physical activity patterns through behaviour. Studies which combine selfreported measures of parental modeling and objective measures of active play are necessary to
further investigate the mechanism by which parents influence their child’s active play.
5.5 Public Health Relevance
Increasing children’s physical activity levels is an important public health priority.
Recent evidence suggests that increasing active play participation may have a greater effect on
overall activity levels than increasing participation in other domains of youth physical activity.10
Furthermore, the most recent version of the ParticipACTION Report Card on Physical Activity
for Children and Youth has synthesized research findings regarding the benefits of time spent
outdoors and increasing risky outdoor play in an effort promote a physically active lifestyle from
a young age.7 These and similar publications have prompted public health and health promotion
campaigns to focus their priorities on encouraging participation in the domain of outdoor active
play in an effort to restore youth physical activity participation to the levels they once were.
Gaining a better understanding of the determinants of active play can help inform policy
makers and ensure proper resource allocation for public health programs and interventions. The
findings from both manuscripts in this thesis contribute to the existing literature on the
determinants of outdoor active play and have public health implications. Specifically, manuscript
one indicates that encouraging outdoor active play can be a cost-effective way of increasing
outdoor active play which contributes to overall physical activity levels. Creative public service
announcements and mass media campaigns at the population level can be effective ways of
raising parents’ awareness for the benefits of outdoor active play and the detrimental effects of
screen time. However, these messages compete with advertising for television programs and
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video games and may not be as effective for parents who enjoy sedentary activities as part of
their daily routine. Efforts to increase parental encouragement for outdoor play should therefore
be included as part of multi-faceted public health interventions. The findings from manuscript
two are consistent with the current literature regarding parental modeling as a limited source of
influence for physical activity. Taken together, the findings from this thesis suggest that parental
modeling may not be an important influence for outdoor active play relative to parental
encouragement. The findings from this thesis are consistent with the literature surrounding the
determinants of physical activity and contribute to the current understanding of how parents
influence active play. Importantly, these findings can prompt future research forays into
investigating how parents can influence children’s active play levels.
In light of the positive findings observed in manuscript one, it would be beneficial to
consider possible interventions for increasing parental encouragement for outdoor play. These
could include educational sessions and mentoring programs that aim to inform parents of the
benefits of outdoor play as an important component of child health. These initiatives would be
well served to promote persuasive parenting techniques incorporating aspects of Social
Cognitive Theory (SCT) as a way of demonstrating effective ways of promoting healthy
behaviours at the interpersonal level.11 For example, parents can be shown the importance of
promoting familiarity with the outdoor environment by instructing children where, when, and
how to play outdoors safely. This is essential in order to ensure that children are capable of
overcoming the barriers associated with outdoor play.11 Furthermore, parents can be taught to set
expectations and goals for outdoor active play. This can be done in small steps as a way of
increasing children’s self-efficacy and may include the introduction of positive reinforcements
for playing outdoors as an enjoyable alternative to screen time.
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Physical activity results in numerous health benefits and active play can make an
important contribution to children’s physical activity levels.12 Because physical activity can be
tracked throughout the lifespan,13 identifying how parents can promote physical activity from a
young age has important public health benefits. Researchers agree that active play has decreased
substantially over the past few generations and has been largely replaced by sedentary
activities.14 In the past, children typically played outdoors unsupervised in the after school period
which is no longer a part of modern life. Concerns over neighbourhood safety and the risk of
crime and injury have meant that children’s independent mobility has markedly decreased over
the years.15 Also, heightened expectations with regards to academic achievement in today’s
society have emphasized structured activities over unstructured ones and coincided with the rise
of hyper-parenting which is negatively associated with youth physical activity.16 Children tend to
play less when they are closely supervised and allowing children the freedom to explore around
the neighbourhood is positively associated with neighbourhood physical activity.14 Parents can
play an important role in the development of their children’s regular physical activity patterns
and must therefore make an effort to promote outdoor active play as part of their children’s lives.
This can be done by increasing opportunities for children’s outdoor active play and by
addressing barriers that prevent outdoor active play such as avoiding the exaggeration of risks
which may deter children from spending time outdoors.15 To address these barriers, parents
should be encouraged to trust their children’s abilities to be independent and play outdoors. The
likelihood of incorporating behaviour change is affected by whether or not the perceived benefit
of the change outweighs the perceived costs. Neighbourhood safety and independent mobility are
sensitive issues and the degree of acceptable risk differs from parent to parent; however, there is
some evidence to suggest that a certain amount of risk for children is beneficial for children’s
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development.17 In order to circumvent safety concerns, interventions at the community level
should involve designated days for family outdoor physical activity.
5.6 Summary of MSc Research Experiences
Over the course of completing my MSc degree which included course work, an
independent study project, and my thesis, I have acquired knowledge and essential skills in the
field of physical activity epidemiology. Throughout the program I was required to critically
review scientific literature to find knowledge gaps in order to develop research questions. I had
to interpret the findings of studies on the topic of parental influence for physical activity and the
domain active play. As a major component of this thesis, I developed a survey tool that assessed
the broad spectrum of potential determinants of children’s outdoor active play (Appendix B). I
was responsible for performing all of the analyses for both manuscripts which consisted of
coding variables, scoring responses to multiple choice questions, and building statistical models.
I was then able to gain experience by preparing these findings in the form of two manuscripts for
submission to peer reviewed journals with the help of Dr. Janssen. This entailed reporting and
interpreting the results from my analyses before placing them in the context of the literature and
suggesting future research directions. I also had the opportunity to present my results at the
Canadian Obesity Networks 4th Obesity Summit.
5.7 Conclusion
In conclusion, this thesis sheds light on how two important factors of parental influence,
parental encouragement and parental role modeling, are associated with children’s outdoor active
play. The results of this thesis provide evidence for the importance of parental encouragement
for outdoor play as a means of increasing outdoor active play in the pediatric population, which
could inform future public health interventions.
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Appendix B
Copy of Survey on Parental Influence for Active Play
Welcome to the survey! Please read the following information about the survey and then
click ‘Next’ to begin.
You are invited to participate in a short survey that is part of a research study examining how
parents influence active play among 8-11 year old children. This research study is being
conducted by Thomas Ferrao, a Master of Science candidate at Queen’s University in Kingston,
Ontario, Canada. If you agree to participate, you will be asked questions about your child such as
their age, gender, and how often they play outside. The survey will also ask for information
about you and your family such as your marital and employment status, the number of children
you have, and parental influence for active play. All of the questions in the survey have multiplechoice answers. It will take you about 10 minutes to complete the survey.Participation in this
research study is voluntary. The only risk of participating is that some of the questions in the
survey might seem personal or sensitive by some people. You do not have to respond to these
questions if you do not want to. You are free to withdraw at any time for whatever reason
without penalty by just exiting the survey. You will not be identified in any way if the results are
published and nothing will connect you to your responses. All data will be stored in a secure
computer file accessible only to the researchers.This study has been granted clearance according
to the recommended principles of Canadian ethics guidelines, and Queen's University
policies.Please click ‘Next’ to begin the survey.
You should answer the questions in this survey based on your child who was born between
2003 and 2007. If you have more than one child that was born between 2003 and 2007,
please answer the questions based on the oldest of those children. Choose the answers that
best describe you and your child. There are no right or wrong answers.
Is your child male or male or female?
Male
Female
What year was your child born?
2003
2004
2005
2006
2007
What month was your child born?
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JAN
FEB
MAR
APR
MAY
JUN
JLY
AUG
SEP
OCT
NOV
DEC
How would you describe your child's race? (Please select all races that are relevant)
White or Caucasian
Hispanic or Latin American (eg, Mexican, Puerot Rican, Brazilian)
Black or African American (eg, Kenyan, Jamaican, Somalian)
Native / Indiginous (eg, Native American)
Asian (eg, Chinese, East Indian, Janpanese, Vietnamese)
Arabic / Middle Eastern (eg, Saudia Arabian, Israeli, Iranian)
Other race not listed above
Prefer not to say
Does a physical condition or health problem reduce the amount or kind of physical activity
or exercise your child can do?
No
Yes, sometimes
Yes, often
Thinking about the past month, in a usual week how often did your child play actively
outdoors in the following locations? (Please select 1 option for each location)
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Never /
Rarely

Less than 1-2
once a
times
week
per
week

3-4
times
per
week

5-6
times
per
week

Daily

The yard at your home
The yard at someone else's
home (eg, friend, neighbor,
relative)
The street or cul-de-sac your
home is on
Other streets or cul-de-sacs
Parks and playgrounds outside
of school hours
School grounds outside of
school hours
Other places where your child
can be active outdoors (eg,
field, parking lot, forested
area)
Thinking about the past month, in a usual week how often did your child walk or bicycle to
the following locations? (Please select 1 option for each location)
Never /
Rarely

Less than
once a
week

1-2
times
per
week

3-4
times
per
week

5-6
times
per
week

Daily

To school in the morning
Home from school in the
afternoon
Friend's, neighbor's or
relative's house
Sports venues (eg, arena,
soccer field)
Parks and playgrounds
Convenience / variety stores
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Fast food restaurant or coffee
shop (eg, McDonald's, Burger
King, Starbucks)
Other shops and destinations
(eg, mall, community center)
Thinking about the past month, in a usual week how often did your child play in
an organized sport or program? Organized sports and programs refer typically involve
competition and rules. They are usually supervised by an adult, such as a coach. Examples
of organized sports are: soccer, martial arts, ice hockey, tennis, gymnastics, and
competitive swimming.
Never / Rarely
Less than once a week
1-2 times per week
3-4 times per week
5-6 times per week
Daily
Thinking about the past month, in a usual week how often did your child participate
in physical education or gym class at school?
Never / Rarely
Less than once a week
Once per week
2 times per week
3 times per week
4-5 times per week
How far is your child allowed to roam on his or her own without adult accompaniment?
(Please select 1 option)
My child is not allowed out alone
My child is allowed out within my yard and/or driveway
My child is allowed out within my street
My child is allowed out within 2-3 streets from my home
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My child is allowed out within a 15 minute walk from home
My child is allowed out more than a 15 minute walk from home
How far is your child allowed to roam with friends, but without adult accompaniment?
(Please select 1 option)
My child is not allowed out alone
My child is allowed out within my yard and/or driveway
My child is allowed out within my street
My child is allowed out within 2-3 streets from my home
My child is allowed out within a 15 minute walk from home
My child is allowed out more than a 15 minute walk from home
Thinking about the past month, in a usual week how often did you encourage your child to
play actively outdoors in the following ways? (Please select 1 option for each statement)
Never /
Rarely

Less
than
once a
week

1-2
times
per
week

3-4
times
per
week

5-6
times
per
week

Daily

I encourage my child to use
resources in our neighborhood to
be active (such as the park and
the school)
I encourage my child to walk or
ride his / her bike in our
neighborhood if it is safe
I encourage my child to play
outdoors when the weather is
nice
I encourage my child to play
outdoors in our yard and/or
driveway
The next set of questions ask about you and your family
What is your relationship to the child in this study?
Parent
Step-parent
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Grandparent
Foster parent
Other
How many children under 18 years of age live in your home?
0
1
2
3
4
5 or more
Are you male or female?
Male
Female
What country were you born in?
United States
Other
Prefer not to say
What is your current employment status?
Work full-time
Work part-time
Do not work
Prefer not to say
What is your marital status?
Married
Living common-law
Separated or divorced
Widowed
Single and never married
What is the current employment status of your spouse or common-law partner?
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Work full-time
Work part-time
Do not work
Prefer not to say
I do not have a spouse or partner
During the past 12 months, what was your household income from wages and salaries
(before taxes and deductions)?
Less than $25,000
$25,000 to $50,000
$50,001 to $75,000
$75,001 to $100,000
More than $100,000
Prefer not to say
What is the highest grade or level of education you have completed?
No schooling
Elementary (Grades 1-8)
High School (Grades 9-12)
Community College or Technical College or 2-year College
University or 4-year College
Graduate University (eg, master's, doctorate, medicine, law school)
Prefer not to say
How many people live in the city or town where you live?
Less than 1,000 (rural area)
1,000 to 9,999 (small town)
10,000 to 99,999 (small city)
100,000 to 499,999 (mid-size city)
500,000 to 999,999 (large city)
1,000,000 or more (large metropolitan area)
How would you best describe the neighborhood where you live?
90

Rural (eg, in the country)
Semi-rural (eg, having both urban and rural characteristics)
Suburbs or subdivision (eg, mostly single or semi-detached homes)
Urban or inner-city (eg, mostly multiple dwellings, condos, apartment buildings, row
houses)
Please indicate how much you agree with each of these statements. Please select a response
for each statement.
Strongly
Disagree

Disagree Neutral Agree Strongly
Agree

I regularly take my child to places
where he / she can be active
We routinely have family outings that
include physical activity (such as going
for a walk, bike riding, or ice skating)
I try to include my child when I do
something active
I enjoy physical activity
I am physically active on a regular
basis
I attempt to set an example for my
child by being physically active
The following question in the survey asks about traffic and pedestrian safety
Please indicate how much you agree with each of these statements. Please select a response
for each statement.
Strongly
Disagree

Disagree Neutral Agree Strongly
Agree

There are major barriers to walking /
cycling in my local neighborhood that
make it hard for my child to get from
place to place (e.g. freeways, major
roads)
There are no lights / crossings for my
child to use
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My child would have to cross several
roads to get to areas where he / she can
play
There is heavy traffic in our local streets
There are traffic slowing devices (e.g.
speed humps) in our local streets
The speed of traffic in our local streets is
usually slow (35 MPH or less)
Road safety is a concern in our
neighborhood
There are sidewalks on most streets in
our local neighborhood
There are many parked cars on my street
The final question in the survey asks about crime risk
Please indicate how much you agree with each of these statements. Please select a response
for each statement.
Strongly
Disagree

Disagree Neutral Agree Strongly
Agree

I am worried about trouble-makers
hanging around my neighborhood
It is safe for my child to play or hang
out in the street outside our house
Lots of children play or hang out in
our street
There is a high crime rate in our local
neighborhood
My neighborhood is safe for my child
to walk / cycle around the block alone
in the daytime
My child would be safe walking home
from a bus or train stop at night
Stranger danger is a concern of mine
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I am worried that my child might be
assaulted when out alone in our
neighborhood
Streets in my neighborhood are well
lit at night
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Appendix C
FluidSurveysTM and CINT Panel
FluidSurveysTM is a product created by Canadian based survey company Fluidware
which has since been acquired by SurveyMonkey®. FluidSurveys is an online survey tool which
provides a platform to recruit participants, set up a web-based questionnaire, administer the
questionnaire, and collect data. The survey administrator can build and customize a survey using
different types of questions (eg, multiple choice, grid questions, text response). Once finalized,
the survey can be distributed privately or publicly using the survey URL on a variety of different
networks including social media. If the survey administrator is looking to survey a specific target
population, participants can be recruited via the CINT panel. Once responses are collected, data
can be exported into an excel spreadsheet and SPSS file.
CINT is a privately owned software company headquartered in Stockholm, Sweden.
Their panel consists of a heterogeneous group of over 15 million people from over 60 countries
who participate in web-based surveys. FluidSurveysTM is affiliated with CINT through a
partnership which allows the survey administrator to order survey responses from a target
population based on geographic and demographic variables. There is a cost associated with the
desired number of completed responses which is based on the respondent segment. This cost is
based on supply and demand for each segment. Within these targets, the sample is stratified by
high, medium, and low responders and is randomly generated.
Unique identification data (eg, home address, bank details) is required in the validation
process in order for the participant to collect incentives awarded for completing the survey. All
surveys sent out over the network are checked to ensure appropriate logic within the survey,
whether or not personal, sensitive, or illegal questions are being asked, and whether or not there
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is a prefer not to say option for questions within the survey pertaining to income or ethnicity.
Finally, a soft launch to obtain 10% of the overall sample size is performed to ensure that errors
are detected before fully launching the survey.
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