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ABSTRACT 

THE HOME ENVIRONMENT AND PARENTING PRACTICES: ASSOCIATIONS 

WITH PHYSICAL ACTIVITY AND SEDENTARY TIME IN PRESCHOOL-AGE 

CHILDREN 

EMILY C. HUBER 

2017 

Preschool-age children have the potential to be influenced by their physical home 

environment and their parents’ physical activity (PA) practices more than older children 

as preschool-age children are more reliant on parents for PA opportunities. Previous 

research with this focus has relied predominantly on various subjective assessments of 

child activity, often resulting in overestimation of PA and underestimation of sedentary 

time (ST). Collectively, this dissertation project explored the associations among home 

environment factors, parent PA practices, parent satisfaction of children’s body size and 

children’s PA and ST by utilizing objective measures of activity and the full range of PA 

intensities in a cross-sectional sample of preschool-age children. Chapter 2 of this 

dissertation explored the relationships among home environment factors and child PA 

and ST. Parent role modeling PA and employing policies to support PA and monitor 

media were significantly associated with child activity. 

Specific parent PA practices have been shown to be significantly related to PA 

and ST in older children and adolescents. In Chapter 3, associations among parent PA 

practices and PA and ST in preschool-age children were explored. Parent use of 

community resources and restricting sedentary activity, especially video game use, were 

found to be significantly associated with preschool-age child activity. 
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 Previous research has reported body size satisfaction influences PA engagement 

in adults. Considering this knowledge in conjunction with the findings of the 

aforementioned chapters, Chapter 4 explored associations between parents’ satisfaction 

of their children’s body size and home environment factors, parent PA practices, and 

children’s PA and ST. Parents that reported wanting their child to be larger was 

significantly associated with PA availability and parent PA role modeling.  

 As a whole, these data also highlighted a gender disparity with respect to the 

promotion and facilitation of PA opportunities between boy and girl preschool-age 

children. Education including the widespread benefits of PA, health consequences 

associated with excess accumulation of ST, and recommendations regarding modifying 

the home environment and parenting practices to create and foster PA opportunities, 

regardless of child gender, in preschool-age children should be included in childhood 

obesity prevention efforts. 
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Chapter 1 

Introduction 

Approximately 23% of preschool-age children in the United States are considered 

to be overweight or obese based on their body mass index (BMI).1 Childhood obesity is a 

critical public health concern as it has been linked to an increased risk of hypertension, 

dyslipidemia, and impaired glucose tolerance as well as a heightened risk for obesity and 

coronary heart disease as an adult.2-5 Additionally, evidence suggests overweight and/or 

obese preschool-age children are four times more likely to be overweight as adults.5 Data 

from the National Health and Nutrition Examination Survey (NHANES) suggests there is 

a significant increase in the prevalence of overweight or obese children between the 

preschool group of two to five year-olds and the middle childhood-age group of six to 11 

year-olds (37%).1 These data showcase the importance of establishing positive physical 

activity (PA) habits in preschool-age children in order to combat an unhealthy increase in 

body weight as children age. 

Physical activity is a fundamental component in the prevention and treatment of 

obesity.6,7 Conversely, sedentary behavior is a key factor causing overweight and 

obesity.8 In children, a substantial contributor to sedentary time (ST) is screen time in the 

form of television viewing, computers, or videogames.9 Time spent watching television 

displaces time spent doing PA,10 therefore, in addition to the promotion of PA, childhood 

obesity prevention strategies should also focus on reduction of ST.11 

Childhood obesity and energy balance-related behaviors like PA and ST are 

multi-factorial in etiology. Factors pertaining specifically to the microsystem in which 

children spend substantial time, such as the home, childcare, and school, have been 
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shown to influence PA in older children and adolescents.12 The home environment is a 

component of a child’s microsystem that has been shown to facilitate or inhibit PA and 

ST behaviors in older children and adolescents through presence or absence of physical 

features of the home created by parents.13-15 In addition to establishing the physical 

features of the home environment, parents also possess the ability to influence their 

children socially through specific parenting practices.16  

Although home environmental factors and parenting have been researched in 

older children, there have been few studies exploring these outcomes in young, 

preschool-age children. Early childhood is a crucial time to promote PA behaviors as the 

preschool years have been shown to be foundational in the development of health 

behaviors.17-20 PA behaviors develop and become habitual in childhood and are difficult 

to modify as children age.20,21 Because PA is widely considered an important method of 

prevention and reduction of childhood obesity7,22 and weight gain and resulting health 

problems start at an early age,21,23 it is crucial to foster PA achieving practices in young 

children.  

 Understanding how the home environment that parents create as well as specific 

practices that parents exhibit are associated with activity in 3-5 year old children will 

provide information for researchers to share with parents and caregivers that want to 

foster a positive PA environment. We will examine this through the exploration of three 

projects that focus on: 1) home environment, 2) parent PA practices, and 3) parent 

satisfaction of child body size. Due to the diversity of family structures found in today’s 

society, for the purpose of this study, the term “parent” refers to the parent and/or 

guardian that primarily cares for a child. 
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Study #1: Home Environment 

Physical environmental factors in the home have been associated with PA in older 

children. Access to sports equipment like a basketball hoop has been positively 

associated with PA in middle-age children.24 Barriers to active play for elementary 

school-age children in the home have been linked to lack of yard space and sedentary 

entertainment options in qualitative studies.25-28 Having more screen time opportunities is 

associated with more ST in elementary school-age children.29 Media equipment in the 

home and more specifically, in the bedroom, has been positively associated with ST in 

older children and adolescents.13,24,30  

Limited research has been done exploring the home environment related to PA 

and ST in preschool-aged children. Physical attributes of the home environment including 

size of backyard and amount of active toys and outdoor play equipment are associated 

with more outdoor PA in preschool-aged children.31 In addition, ST in five-year-old 

children has been associated with the number of televisions, computers, and game 

consoles in the home and child’s bedroom.31,32 Researchers in previous studies assessing 

home environment and preschool-age children PA have all used different surveys that 

evaluate various home environment components which limits consistency and 

generalizability of findings.31-33 Additionally, only one study used an objective 

assessment of PA and ST while the other previous investigations relied on parent-

reported PA and ST of child participants.31,32 Parent-reported PA and ST of children often 

results in an overestimation of PA and an underestimation of ST.34 Since the time those 

studies have been conducted, a comprehensive, valid, and reliable survey tool to evaluate 

the home environment has been published.35 To date, this comprehensive tool has not 



4 
 

been used to assess physical and social home environment factors in relation to 

objectively measured PA and ST in preschool-aged children. By determining the specific 

physical home environment factors that may be associated to PA and ST in young 

children, including those related to media and screen-time, parents can modify and/or 

support the microsystem factors to better create a home environment that fosters PA and 

inhibits ST. Therefore, the following aim is proposed:  

Specific Aim #1: 

 Identify home environment factors that are significantly associated with 

child PA and ST. 

 The working hypothesis of this aim proposes that objectively measured PA and 

ST in young children is significantly associated with home environment factors that 

facilitate PA and inhibit ST. The hypothesis will be explored through the collection of 

objectively measured PA and ST via accelerometer in 3-5 year old children and 

administration of the Caregiver Comprehensive Home Environment Survey (CHES).35 

Parent completion of the CHES will quantify the following home environment factors 

related to PA: availability, accessibility, role modeling, and supporting parental policies. 

Additionally, the CHES will quantify the following home environment factors related to 

ST: media availability, media role modeling, and parental policies to monitor media. 

Multiple multilevel mixed-effects linear regression analyses will be utilized to identify 

home environment factors assessed by the CHES that are significantly associated with the 

following outcomes of interest in preschool-age children: ST, light physical activity 

(LPA), moderate physical activity (MPA), vigorous physical activity (VPA), moderate-

to-vigorous physical activity (MVPA), and total physical activity (TPA).  
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Study #2: Parent Physical Activity Practices 

Children’s health behaviors, including PA and ST behaviors, are highly dependent 

on parents’ attitudes and habits related to PA.36-42 Furthermore, parents have the 

opportunity to influence children PA and ST behaviors through specific parent PA 

practices. PA practices that have been shown to be associated with PA in older children 

and adolescents include parent involvement in PA,43,44 activity with their children,45 

logistical support of providing transportation to organized activities,45,46 and support of 

PA.24,47-49 Little is known regarding the relationship among parent PA practices and PA 

and ST in preschool-age children. We argue that preschool-age children have the 

potential to be influenced by parent PA practices even more than older children and 

adolescents as preschool-age children are dependent on parents for providing PA 

opportunities. Therefore, the following aim is proposed: 

Specific Aim #2: 

Identify parent PA practices that are significantly associated with child PA 

and ST.  

The working hypothesis of this aim proposes that objectively measured PA and 

ST in young children is significantly associated to parent PA practices. The hypothesis 

will be explored through the collection of objectively measured PA and ST via 

accelerometer in 3-5 year old children and assessment of parent PA practices through the 

administration of the parent completed Activity Support Scale for Multiple Groups 

(ACTS-MG)50 survey. The ACTS-MG will quantify the parent PA practices subscales of 

logistic support of child PA, role modeling, use of community resources to promote child 

PA, and restriction of child sedentary activities. Multiple multilevel mixed-effects linear 
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regression analyses will be utilized to identify the parent PA practices that are 

significantly associated with the following outcomes of interest in preschool-age 

children: ST, LPA, MPA, VPA, MVPA, and TPA.  

Study #3: Parent Satisfaction of Child Body Size  

While parents are responsible for creating an environment that facilitates PA and 

inhibits ST and shaping their children’s energy balance-related behaviors,12,13,24,50 parents 

are also entrusted to recognize unhealthy weight and body size in their children.51,52 Body 

size satisfaction is defined as the subjective, personal attitudinal evaluation of body 

size.53  

In adults, research has shown body size satisfaction influences weight control 

practices54 and health behaviors including PA engagement.54-56 Kruger et al.55 found that 

regardless of actual weight status, men and women that reported being satisfied with their 

body size were more likely to be regularly active than their dissatisfied counterparts. 

Similarly, Blake and colleages56 reported weight satisfaction was associated with being 

more active in men and women. Alternately, body size dissatisfaction has been associated 

with engaging in less PA in adults.54-56 To date, no studies have explored how parent 

satisfaction in their child’s body size relates to the home environment, parent practices, or 

PA behaviors in their children. Considering the relationship between body size 

satisfaction and health behaviors in adults and the physical and social determinants of PA 

and ST in children, we argue that parent satisfaction of their child’s body size, regardless 

of the child’s actual weight status, may be associated with the home environment created 

by parents, certain parenting practices, and the amount of activity engaged in by children. 

Therefore, the following aim is proposed: 
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Specific Aim #3: 

 To explore associations between parent satisfaction of their child’s body size 

and home environment factors, parent PA practices, and child PA and ST. 

 The working hypothesis of this aim proposes that parent satisfaction of child body 

size is significantly associated with home environment factors, parent PA practices, and 

child PA and ST. The hypothesis will be explored through the administration of a series 

of gender- and age-specific Collins’ body figures.57 The parent will circle the drawing of 

a gender-appropriate child figure that most closely resembles their perception of their 

child’s current body size as well as a figure that resembles their perception of their 

child’s ideal body size. Parent satisfaction of child body size will be determined by 

comparing the parent’s selections of their child’s current and ideal body size. Data will be 

examined in three categories: desire for child to be larger, satisfied, and desire for child to 

be smaller. Home environment factors and parent PA practices will be assessed through 

the administration of the survey tools described in aims one and two, respectively. 

Multiple multilevel mixed-effects logistic regression analyses will be used to determine if 

parent satisfaction of child body size is associated with home environment factors, parent 

PA practices, and child PA and ST. 
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Significance 

Overview of the Childhood Obesity Epidemic 

 The prevalence of childhood obesity is a complex public health concern. A 2014 

analysis of the National Health and Nutrition Examination Survey (NHANES), indicated 

that approximately 32% of children in the United States ages two to 19 are overweight or 

obese.58 NHANES data suggests there is a significant increase in the prevalence of 

overweight or obese children between the preschool-age group of two to five year-olds 

(22.8%) and the middle childhood-age group of six to 11 year-olds (34.2%).58 The 

preschool period has been identified as a critical time for the development of unhealthy 

weight gain59 which highlights the importance of establishing healthy behaviors shown to 

prevent and treat overweight and obesity in preschool-age children.60 

 Overweight and obesity are most commonly classified utilizing body mass index 

(BMI). BMI is a value calculated by dividing weight (in kilograms) by height (in meters) 

squared (kg/m2).61 In children and teens, after BMI is calculated, it is expressed as an 

age- and sex-specific percentile.61 To provide clarity in the categorization of weight 

status, this review of literature utilizes the terminology consistent with the Centers for 

Disease Control and Prevention (CDC) where overweight is defined as a BMI of ≥ 85th 

percentile to < 95th percentile and obesity is defined as a BMI ≥ 95th percentile.61 

Health Consequences of Childhood Obesity 

 Childhood obesity has a variety of harmful effects on the body including an 

increased prevalence of risk factors for cardiovascular disease, especially hypertension 

and hypercholesterolemia.62 Freedman and colleagues62 found that 39% of children with 

a BMI greater than the 95th percentile on the CDC BMI-for-age growth chart had at least 
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two risk factors for cardiovascular disease. Of those children studied with a BMI greater 

than the 99th percentile, 54% of them had at least two risk factors for cardiovascular 

disease.62 Elevated cholesterol levels early in life play a role in the development of adult 

atherosclerosis.2 Increased risk of impaired glucose tolerance, insulin resistance, and 

Type II diabetes are associated with children who are obese.63 Obese children are more 

likely to have sleep apnea and asthma.64,65 Additionally, health issues as a result excess 

weight can manifest as joint pain and musculoskeletal problems.64,66 Taylor et al.66 

revealed that overweight children showed greater joint misalignment and reported a 

higher incidence of fractures, mobility impairment, and musculoskeletal discomfort than 

their normal weight counterparts. Furthermore, obese children are more likely to have 

fatty liver disease, gallstones, and gastroesophageal reflux disease.63,64 Childhood obesity 

also has an effect on psychological health;22 obese children and adolescents have an 

increased risk of low self-esteem and global self-worth and an increase in depression and 

anxiety.63,67-69 

Association between Childhood Obesity and Adult Obesity 

 A strong association exists between childhood obesity and adult obesity.70-77 An 

overweight or obese child is more likely to become an overweight or obese adult, 

especially when the child has a higher BMI.75,76 Overweight preschool-age children are 

four times as likely to be obese adults compared with children with normal BMIs.5 Over 

half of overweight adults were overweight as children and there is a significantly greater 

risk of adult obesity if one or both of a child’s parents are obese.72-74,76,78  

Parental obesity is represented as the most potent risk factor for childhood obesity 

due to a combination of genes and family environmental influence.79 Whitaker et al.76 
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followed children from birth to age five and found 64% of children with overweight 

parents became overweight, while only 16% of children with normal-weight parents 

became overweight. Furthermore, the degree of severity of adulthood obesity is 

dependent on childhood obesity.2 Baker et al.73 showed that there was a positive 

relationship between higher childhood BMI and the risk of a coronary heart disease event 

in adulthood.73 Health issues that manifest as a result of childhood overweight and 

obesity have a long-term, lasting effect on health into adulthood.74   

Physical Activity in Children 

Benefits of Physical Activity in Children 

 Physical activity (PA) is a fundamental component in the prevention and 

treatment of obesity as it serves as an energy balance regulator.43,80,81 The preschool years 

are critical in establishing energy balance and evidence supports that PA is protective 

against obesity in preschool-age children.82-86 In addition to being important in managing 

body mass, PA is one of the foremost factors influencing the promotion of healthy 

growth and development of children and adolescents.87-89  

Regular engagement in PA during childhood results in an abundance of 

physiological benefits including the development of a healthy cardiovascular system and 

preventing cardiovascular disease.90-96 Atherosclerotic lesions have been seen in children 

as young as two years old2 and PA, especially aerobic activity, can delay advancement or 

play a role in the partial reversal of atherosclerotic lesions.94,95 Regular PA improves 

endothelial function, insulin sensitivity, and glucose disposal and reduces blood pressure, 

dyslipidemia, and biomarkers of inflammation, including C-reactive protein.81,94,95 
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Adequate PA, if established during the early years of life and sustained into adulthood, 

may provide the greatest effect on mortality and longevity.97 

Engaging in weight-bearing activity in children assists in building and 

maintaining bone and muscle tissue.80,81 Children that engage in a low amount of PA at 

low intensity have significantly less bone mineral density and a relationship exists 

between childhood activity and adult bone density.98,99 In fact, associations between PA 

and bone measures can be seen during preschool years, many years before the bulk of 

bone mass development in early adolescence.100,101 

 Participating in PA during childhood also results in a plethora of psychological 

and social outcomes.17,102 In older children, a strong positive correlation between total 

daily PA and global self-worth, which includes scholastic competence, athletic 

competence, social acceptance, physical appearance, and behavioral conduct.103,104 

Contrastingly, a strong negative correlation exists between PA and depression, anxiety, 

and stress.103,105 The CDC suggests that participation in PA also improves children’s 

concentration and attentiveness in the classroom which thus improves academic 

achievement and grades.106 

Physical Activity Behaviors in Children 

Initial PA recommendations established by The National Association for Sport 

and Physical Education (NASPE) recommended that preschool-age children should 

engage in at least 60 minutes of PA and up to several hours of unstructured play every 

day.107 Tucker108 reviewed 39 studies from seven countries representing over 10,000 

preschool-aged children. Only 54% of children in this age group met the NASPE PA 

guidelines determined by engaging in at least 60 minutes of moderate-to-vigorous PA 
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(MVPA) per day.108 Within the last few years, independent expert organizations from 

four different countries have created similar guidelines recommending that preschool-age 

children should be active for at least 15 minutes per hour,109 accumulating at least three 

hours of total PA per day.110-112 Pate et al.113 determined compliance with the Institute of 

Medicine (IOM) recommendation of engaging in light, moderate, or vigorous PA for at 

least 15 minutes per hour in two independent samples totaling over 600 children. Less 

than half of children met IOM PA guidelines when considering average time in total 

PA.113 Hinkley and colleagues17 assessed PA guideline compliance with the Australian 

recommendation of engaging in at least three hours of PA per day in over 1,000 3-5 year-

old children. Only 5% of children met the Australian PA guidelines on an average day.17 

Collectively, a majority of preschoolers world-wide are not meeting PA guidelines. In 

light of the health benefits of PA, specifically related to treatment and prevention of 

obesity, there is a critical need to increase PA in preschoolers to combat the subsequent 

increase in obesity prevalence in the elementary-age population.  

Movements of preschoolers when active are typically unstructured, brief, 

intermittent bouts and very little time is spent in continuous, high intensity 

activity.102,108,114,115 Young children have short attention spans and lack the physical and 

motor development for continuous bouts of high intensity PA.108,114 Similar to what is 

known about PA in older children, differences in PA in young children exist between 

sexes.17,108,113,114 Preschool-age boys are more active than girls17,20,108,113,114,116 and PA 

decreases as children age in both sexes.17,20,117 Hinkley and colleagues117 determined that 

in participants aged 3-5 years, preschoolers spend approximately 10% less time engaging 

in PA for each advancing year of age.  
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Race and ethnicity have been shown to be a variable that influences PA in older 

children.118 The Youth Risk Behavior Survey Report118 from 2009 stated that African 

American children are more likely to meet PA recommendations with moderate PA than 

White children. In preschool age children, the impact of race and ethnicity on PA has 

been indeterminate. Pate et al.119 found that African American children are more active 

than White children and McKenzie et al.120 and Sallis et al.121 found that Hispanic 

children are less active than White children. However, Baranowski and colleagues122 

reported no race differences in PA among African American, Hispanic, and White 

preschool-age children.   

  Variation in amount of PA is evident between days of the week and seasons of 

the year in preschool-age children.116 Brasholt et al.116 found that young children are 

more active on weekdays than weekend days. Additionally, both boys and girls are less 

active in winter months and more active during spring, summer, and fall months.116 In 

regards to sex, girls are most active in spring months and are more active than boys 

during winter months.116 Alternately, boys are most active during spring and fall 

months.116 PA is often correlated with time spent outside; therefore in geographical 

locations that undergo extreme temperature variations between seasons, it is natural that 

there would be a variation in the amount of PA accumulated.123 

Differences in amount of time participating in PA have also been found between 

normal-weight and overweight/obese children.102,116,124 Both boys85 and girls124 with 

higher BMI engage in less PA than their normal-weight counterparts. Whether obesity in 

children results in less PA participation or less PA participation results in unhealthy 

weight gain is unknown. 
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PA levels during preschool years tracks into older childhood.20 Edwards et al.20 

studied PA in over 200 three-year-old children every four months over the course of four 

years. Boys who were more active at age three continued to be more active for the several 

subsequent years of the study.20 Additionally, PA in older childhood can predict 

engagement in PA during adulthood.125-127 Figure 1.1 showcases the relationships among 

PA in childhood and adolescence and PA and health in adulthood, further emphasizing 

the need to establish PA behaviors in young children as these behaviors can influence 

activity and health later in life.  

Figure 1.1 Potential relationships among activity in childhood and adolescence, health in 

childhood and adolescence, adult activity, and adult health.128 

Sedentary Behavior 

Sedentary behavior is a distinct class of behavior that is distinguished by very low 

energy expenditure and physical movement.8,129-131 Sedentary behavior is defined as “any 

waking behavior characterized by an energy expenditure ≤ 1.5 METs while in a sitting or 

reclining posture”.132 Specific examples of sedentary behaviors include sitting, watching 

television, and computer usage.8,129-131 Children, especially those in developed countries, 

accumulate high volumes of sedentary time (ST) from non-active entertainment, 

particularly screen time.8,129-131 Screen time (i.e. television viewing, video games, and 
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computer activity) has increased ST to the point that today’s children appear to be more 

sedentary than any previous generation.8,130 

Health Consequences of Sedentary Behavior 

 Sedentary time is an independent risk factor for cardiovascular disease and all-

cause mortality.8,133  Individuals meeting PA recommendations are still at an increased 

risk for chronic disease if accumulating a high amount of ST during the day.8,130,134 In the 

Australian Diabetes, Obesity, and Lifestyle Study by Dunstan et al.,11 television viewing 

time was positively correlated with all-cause mortality and cardiovascular disease 

mortality.11 A significant positive relationship between ST and BMI, waist 

circumference, blood pressure, and blood lipids has been found in longitudinal 

studies.130,133 Additionally, a moderate inverse relationship is present between ST and 

aerobic fitness and bone mass.130 Sedentary behavior is a key stakeholder in the issue of 

overweight and obesity.8 Greater than 2-3 hours of inactivity per day is associated with 

increased overweight and obesity in preschool-age children.135-139  

Children accumulate high volumes of ST from screen time (i.e. television 

viewing, video games, and computer activity).8,129 The American Academy of Pediatrics 

recommend that children over the age of two should be limited to one to two hours of 

screen time a day.140 Jackson et al.141 concluded that each extra hour per day of watching 

television was associated with an extra one kilogram of body fat in preschool-age 

children. Additionally, Tremblay142 showed that preschool-age children that watch more 

than three hours of television a day are 50% more likely to become obese than children 

that watch less than two hours a day. Time spent watching television displaces time spent 
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doing PA.10 Furthermore, sedentary behaviors, such as television watching, promotes 

between meals snacking, which results in an increase of daily caloric intake.10,143  

Viner144 followed over 13,000 five-year-olds over the course of 25 years. For 

every hour of television viewed on the weekend at age five, there was a seven percent 

increase of obesity risk at age 30.145 Results of this longitudinal study showcase that 

sedentary behaviors established in early childhood continue to influence BMI into 

adulthood.145 Sedentary behavior is a critical modifiable factor capable of improving 

short and long-term health.89  

Sedentary Behavior in Children 

 A secondary component of the NASPE PA guidelines for preschoolers 

recommends that 3-5 year-old children should not be sedentary for more than 60 

consecutive minutes except when sleeping.107 Preschool-age children have been found to 

be highly sedentary.17,146-148 Colley et al.146 and Byun147 found that approximately half of 

preschooler’s waking hours are spent sedentary. Van Cauwenberghe148 reported that 

preschoolers engage in an average of five hours of ST per day. 

Van Cauwenberghe and colleagues148 studied patterns of sedentary behavior in 

over 700 children and determined that preschoolers engage in more ST on week days 

compared to weekend days. Disparities have been found between sexes involving 

sedentary behavior.147,148 Van Cauwenberghe et al.148 and Byun et al.147,149 report that 

girls are more sedentary than boys.  

Sedentary time in the form of television viewing during preschool years tracks 

into older childhood.18 Certain and Kahn18 investigated the amount of television viewed 

by young children aged 0-35 months. Young children that watched >2 hours of television 
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per day at age two were more likely to watch >2 hour per day at age six.18 Results from 

this longitudinal study support the idea that health behaviors established in early 

childhood are critical as they persist into older childhood. 

Home Environment 

 Childhood obesity and energy balance-related behaviors like PA and ST are 

multi-factorial in etiology. Due to the understanding that a complex set of personal and 

environmental factors interact to ultimately lead to unhealthy weight gain, researchers 

have begun conceptualizing childhood obesity determinants through ecologic systems 

framework.150 Characteristics pertaining specifically to the microsystem in which 

children spend substantial time have been shown to influence PA in older children and 

adolescents.14 The home environment is a component of children’s microsystem that has 

been shown to facilitate or inhibit PA and ST behaviors in older children and adolescents 

through the presence or absence of physical features of the home created by parents.14 

Figure 1.2 illustrates the potential interaction potential interaction among physical 

activity and media home environment factors on child BMI.35 The availability and 

accessibility of physical PA and media environment factors interact with social home 

environment factors practiced by parents which may influence children’s PA and ST 

behaviors, ultimately influencing children’s weight status. Parent modification of the 

home physical PA and media environment can influence the amount of PA and ST 

engaged in by children. An increase in PA and decrease in ST could favorably alter child 

BMI.   
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Figure 1.2 Model of the home environment and potential interaction among physical 

activity and media home environment factors on child BMI.35 

Tandon and colleagues24 assessed physical home environment factors in over 700 

six to 11 year-old children in relation to PA and ST. The presence of a basketball hoop 

was positively associated with child PA.24 Additionally, children with more fixed play 

equipment and fewer media devices in their bedrooms had significantly less ST.24 

Similarly, active toys and sports/PA equipment in the home was positively associated 

with PA in middle- to adolescent-age children.151-155 Furthermore, the presence of PA 

equipment in the home is inversely associated with ST.154-156  

 Veitch25 and Hesketh26 have identified lack of yard space and available 

playgrounds to be barriers to active play for elementary school-age children in the home. 

Additionally, Sebire et al.27 and Jago et al.28 reported both children and parents cite 

sedentary screen time as a barrier to PA in elementary school-age children. Media 
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equipment in the home and more specifically, in the bedroom, is positively associated 

with ST in older children and adolescents.24,30,154,157-162 Saelins et al.29 found more screen 

time opportunities in the home is associated with more ST in 6-12 year-old children.  

 While correlations among physical home environment variables and PA and ST 

are well researched in older children and adolescents, little is known regarding the 

relationship among physical home environment variables and PA and ST in preschool-

age children. Sallis and colleagues121  investigated correlates of PA related to home 

environment. Environmental variables and directly-observed child PA were examined in 

approximately 300 Mexican and White four-year-old children.121 Convenient play space 

and time and frequency in play spaces were correlated with higher levels of PA in the 

young children.121 However, at the time the study was conducted, the importance of ST 

on health had not been established and therefore did not explore home environment 

factors association with preschoolers’ ST. 

Veldhuis et al.32 assessed the association of physical home environment variables 

with screen time of over 3,000 five-year-old children. Home environment was measured 

via two questions inquiring about the number of TVs, computers, and game consoles in 

the house and child’s bedroom.32 Much like what has been established in older children, 

these findings showed higher number of electronic media devices in the household and in 

the child’s bedroom was associated with more screen time in the preschool-age 

children.32 However, Veldhuis only investigated screen time which is a component of ST, 

not ST as a whole, and did not directly measure PA to explore the possible relationship 

concerning household media equipment children’s PA behaviors. The lack of direct 
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measurement of PA and ST would likely overestimate PA and underestimate ST in the 

participants. 

Spurrier et al.31 assessed home environment characteristics and parent-reported 

child PA and ST in 280 preschool children. Findings identified size of backyard and 

amount of outdoor play equipment as factors facilitating more outdoor play.31 

Additionally, presence of a game console was associated with more indoor ST.31 

However, Spurrier et al.31 relied on subjective, parent-reported assessment of PA and ST 

in child participants, which often results in an overestimation of PA and an 

underestimation of ST.34  

The only study to date to examine the association among physical home 

environment factors and objectively measured PA in preschoolers was conducted by 

Ostbye and colleagues.33 However, this study’s results may be misleading as the only 

component of the physical home environment that was assessed was accessibility of PA 

equipment and play spaces.33 Additional factors such as PA availability and media 

equipment availability and accessibility are likely to influence preschoolers PA. 

Furthermore, the researchers used only moderate-to-vigorous physical activity (MVPA) 

measured across the whole day, as opposed to using all PA intensities limited to only 

time segments when the children were at home, to assess the effect of home environment 

on PA. Children in this age group spend a substantial portion of their day at preschool 

and/or daycare and including PA from the time segments of the day that the children 

were outside of the home could further explain the lack of significant results related to 

home environment on PA.  
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Previous studies assessing home environment and preschool-age children PA and 

ST have used different tools that evaluate various components within the home 

environment31-33,121 and very few could be considered comprehensive.14,21 Thus, a small 

number of studies have sought to determine the effect of physical home environment 

characteristics on PA and ST in preschool-age children; however, the limitations of those 

studies prevent accurate and comprehensive conclusions to be drawn. By identifying 

modifiable physical home environment factors that are significantly associated with PA 

and ST in preschool-age children, parents will be able to adjust factors to better create a 

home microsystem environment that fosters PA and inhibits ST.       

Parent Physical Activity Practices 

Beyond the physical characteristics of the home, parents are also responsible for 

establishing the social environment that influences health behaviors.163 Children’s health 

behaviors, including PA and ST behaviors, are highly dependent on parental attitudes and 

habits related to PA.36-42 Furthermore, parents have the opportunity to influence 

children’s PA and ST behaviors through specific parent PA practices including: signing 

up their children for organized activities, transporting their children to places they can be 

active, using their own behaviors to role model, and enforcing appropriate rules 

pertaining to ST.37 PA and ST in older children and adolescents have been shown to be 

associated with caregiver PA practices. 

Parent modeling of PA is a practice that is influential on PA engagement in 

middle- to adolescent-age children.36,37,43,44 Davison et al.37 assessed the contribution of 

PA-related parenting practices on PA in 180 nine-year-old girls. Parents that reported 

using their own behaviors to encourage their children to be active, especially fathers, had 
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daughters that participated in more PA.37 Additionally, parent modeling of ST has been 

shown to be associated with sedentary behaviors of older children.164 Salmon and 

colleages164 reported that parent TV viewing and child perception of parent computer use 

was related to children watching ≥2 hours per day of TV and low levels of PA. 

As children are dependent on their parents for transportation, one of the most 

frequently identified parent PA practice in older children and adolescents is logistical 

support of child PA. Parents providing transportation to organized activities and other PA 

opportunities is positively associated with more PA participation in middle- to 

adolescent-age children.24,30,37,45,46,48,165 Additionally, Lloyd et al.166 and Arredondo et 

al.40 have shown that parent use of positive reinforcement of child PA was significantly 

associated with PA in elementary-age children. 

Parent practices and their influence on older children and adolescent’s PA and ST 

are well established, but less known about the relationship among parent PA practices 

and PA and ST in preschool-age children. Spurrier et al.31 assessed the relationship 

among physical and social home environment factors and PA and dietary patterns in 280 

preschool children. Children’s PA was measured using a parent-completed 12-item 

questionnaire focusing amount of time their children spent playing outdoors and child 

screen time.31 Parent PA practices were assessed indirectly through a physical home 

environment inventory completed via parent-report survey.31 Having fewer rules about 

television viewing was associated with more indoor ST.31 Although time spent playing 

outdoors has been validated against accelerometer data in preschool-age children,123 it is 

necessary to note that this study was conducted in southern Australia where the climate is 

more temperate than that found in the Midwest United States. Therefore, using time 
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playing outdoors as a measure of PA may not be appropriate in geographical locations 

that undergo extreme temperature variations which may limit the generalizability of this 

study’s findings to preschool populations in more severe climates. 

Schoeppe and Trost49 evaluated the influence of parent support for PA on 

children’s PA. Support for PA was assessed using a 5-item scale and children’s PA was 

measured using the same tool as Spurrier et al.31,49 Findings indicated that maternal and 

paternal support for PA, including encouraging their children to do PA, playing outside 

with their children, and watching their children participate in PA, were positively 

associated with their preschooler’s PA.49 It can be argued that conclusions drawn from 

Spurrier et al.31 and Schoeppe and Trost49 may not be representative of the preschool 

population altogether considering the researchers’ use of outdoor playtime as a proxy for 

PA as a whole.  

 Veldhuis et al.32 explored the relationship among parent PA behaviors on 

preschooler screen time in over 3,000 families. Screen time and parent PA practices were 

assessed using parent-reported surveys.32 Parents with established rules regarding screen 

time were associated with children watching TV <2 hours per day but engaging in >30 

minutes per day of other screen time.32 However, the authors only investigated screen 

time and did not directly measure ST or PA to explore the possible associations among 

parent PA practices and children’s ST and PA behaviors.    

Only two studies examining the role of parent PA practices on preschool children 

PA and ST used objectively measured child PA and ST.33,167 Ostbye et al.33 found parent 

policies supporting PA was associated with increased PA. However, PA in this study was 

summarized as minutes of MVPA; ST and LPA were not measured.33 LPA is a notable 
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intensity of PA as it is important to replace sedentary behaviors like screen time with 

LPA. Additionally, the researchers used only MVPA measured across the whole day, as 

opposed to using all PA intensities limited to only time segments when the children were 

at home, to assess the effect of parent PA practices on child PA in the home. As 

preschool-age children may spend a substantial portion of their day outside of the home, 

including PA from the time segments of the day that the children were at daycare and/or 

preschool could misestimate the relationships among parent PA practices and child PA.  

Vaughn and colleagues167 evaluated parent PA practices and objectively measured 

child PA and ST in over 300 parent/preschooler dyads. Limiting screen time, using 

screen time to control behavior, exposure to TV, and parent modeling of PA were 

significantly associated with the young children’s TV viewing.167 Additionally, using PA 

to control behavior was associated with amount of time children spent outside and 

minutes of MVPA.167 However, measurement of LPA was not included in this study’s 

assessment of PA. We know that LPA is an integral PA intensity in young children as 

they spend very little time in continuous, vigorous intensity activity due to the lack 

physical and motor development characteristic of the preschool-age group.102,108,114,115 

Additionally, the study utilized MVPA measured across the whole day, including the 

time when the children would be in preschool or daycare, rather than limiting PA used in 

analysis to time segments that children were at home. 

Of the studies that have assessed parent PA practices as determinants of PA and 

ST in preschool children, an assortment of methods were used to quantify child PA and 

ST and no studies employed the same measures to evaluate parent PA practices. A 

majority of studies assessing the association among parent PA practices on PA and ST in 
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preschoolers have relied on subjective, parent-reported measures to quantify child PA and 

ST31,32,49 which likely misestimates PA and ST.34 Although a small number of studies 

have sought to explore the relationships among parent PA practices and PA and ST in 

preschool-age children, the limitations of those studies prevent accurate and 

comprehensive conclusions to be drawn. By identifying the parent PA practices that are 

significantly associated with young children’s PA and ST, parents and caregivers will be 

able to make adjustments to encourage PA and discourage ST in their preschool-age 

children.       

Parent Satisfaction of Child Body Size 

 While parents are responsible for creating an environment that facilitates 

PA and discourages ST, parents are also entrusted to recognize unhealthy weight and 

body size in their children.51,52 Parents are entrusted to recognize unhealthy weight and 

body size in their children.51,52 Body size satisfaction is defined as the subjective, 

personal attitudinal evaluation of body size.53 In adults, body size satisfaction influences 

health behaviors including dieting and physical activity (PA) engagement.55,56 Kruger et 

al.55 examined body size satisfaction and PA levels in more than 10,000 adults using the 

National Physical Activity and Weight Loss Survey data. Regardless of actual weight 

status, men and women that reported being satisfied with their body size were more likely 

to be regularly active than their dissatisfied counterparts.55 Blake and colleages56 reported 

similar findings from a study investigating weight satisfaction and health-related 

behaviors in 19,000 adults. Weight satisfaction was associated with being more active in 

both sexes.56  
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Only one study has explored parent satisfaction of child body size in young children.168 

Hager et al.168 examined the accuracy of maternal perceptions of and satisfaction in 

toddler body size in 281 mother-toddler dyads. Almost 70% of mothers were satisfied 

with their toddler’s body size while approximately 9% wanted their child to be smaller 

and approximately 20% wanted their child to be larger.  

Due to the complex, multifactorial etiological nature of childhood obesity,169 

researchers have begun exploring the potential role of body size satisfaction in prevention 

of childhood overweight and obesity and promotion of healthful nutrition and PA.170 PA 

is widely considered an important method of prevention and reduction of childhood 

obesity7,22 and the preschool years have been shown to be foundational in the 

development of health behaviors.17-20 PA behaviors developed in early childhood become 

habitual and are difficult to modify as a child ages.20,21  

Rhee et al.51 found that parents that perceive that their child’s weight is a problem 

are more likely to modify their household environment. Considering the relationship 

between body size satisfaction and health behaviors in adults and the physical and social 

determinants of PA and ST in young children, we argue that parent satisfaction of their 

child’s body size, regardless of the child’s actual weight status, may be associated with 

the home environment created by parents, certain parenting practices, and the amount of 

activity engaged in by children. To date, no study has examined these potential 

relationships.  
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Summary 

 NHANES data report approximately 32% of children in the United States ages 

two to 19 are overweight or obese signifying that childhood obesity is a critical public 

health concern. Obesity during childhood has numerous health consequences.171 

Overweight and obese children have an increased prevalence of hypertension and 

hypercholesterolemia which, in turn, increases their risk for cardiovascular disease.22 

 Physical activity is a fundamental component in the treatment and prevention of 

childhood obesity.43,80,81,172,173 By engaging in regular PA, healthy growth and 

development of the cardiovascular system decreases risk for various chronic diseases.90-96 

Current recommendations suggest that preschool-age children should engage in at least 

15 minutes per hour,109 or at least 3 hours,110-112 of TPA. However, collectively, a 

majority of preschoolers world-wide are not meeting PA guidelines.  

 Evidence indicates that ST is its own risk factor for cardiovascular disease and 

all-cause mortality independent of PA.8,133 Studies have shown a positive relationship 

between ST and BMI, waist circumference, blood pressure, and blood lipids.130,133 

Children accumulate high volumes of ST particularly from screen time.8,129-131 

  The preschool period has been found to be critical for the development of 

unhealthy weight gain59 and it is therefore important to establish healthy PA and ST 

behaviors in preschool-age children in order to prevent and treat overweight and 

obesity.60 The physical and social home environment that parents create have been shown 

to be associated with PA and ST behaviors in older children. However, very few studies 

have sought to explore the associations among home environment characteristics and 

parent PA practices with PA and ST in young children. Additionally, those studies that 
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have been conducted have methodology limitations that prevent the formation of valid 

implications. Additionally, no researchers have examined potential relationships among 

parent satisfaction of child body size and the physical and social environment the parent 

establishes in the home. By determining if PA and ST of preschool-aged children are 

associated with specific home environmental factors, parent PA practices, and parent 

satisfaction of their child’s body size, recommendations can be provided to parents and 

caregivers regarding how they can modify physical and social home environment factors 

in order to facilitate PA and discourage ST in their preschool-age children and support 

behaviors leading to healthy weight. 
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Abstract 

Purpose: To explore relationships among home environment factors and child physical 

activity (PA) and sedentary time (ST) by utilizing objective measures of activity and the 

full range of PA intensities in a cross-sectional sample of preschool children. 

Methods: One hundred seventy-two primary parent (34±8 yrs,; 30 males, 137 females, 5 

unreported)/child (4±1 yrs.; 80 boys, 92 girls) dyads participated in the study. PA was 

assessed for 7 days in preschool children via accelerometer (ActiGraph GT3X+ and 

wGT3X-BT) using age appropriate cut-points. Home environment factors were assessed 

via parent completion of the Comprehensive Home Environment Survey (CHES) using 

the PA and media portions of the CHES. Multiple multilevel mixed-effects linear 

regression analyses were utilized to identify home environment factors that were 

significantly associated with ST, light PA, moderate PA, vigorous PA, moderate-to-

vigorous PA, and total PA in the whole sample and by child gender with statistical 

significance set at p≤0.05.  

Results: PA availability was negatively associated with ST in boys (p=0.03). Parent PA 

role modeling was positively associated with moderate PA (p=0.03), vigorous PA 

(p=0.01), moderate-to-vigorous PA (p=0.01), and total PA (p=0.04) in boys. Parents 

reporting their gym attendance was positively associated with moderate PA (p=0.01), 

vigorous PA (p<0.01), moderate-to-vigorous PA (p<0.01), and total PA (p=0.01) in boys. 

Additionally, parental policies to support PA (p=0.05) and parental policies to monitor 

media (p=0.04) were positively associated with vigorous PA in boys. No associations 

were found between home environment factors and PA or ST in girls. 
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Conclusion: This study found parent role modeling PA and employing policies to 

support PA and monitor media may be of greatest importance to preschool-age child 

activity, especially in regard to boys. These data also highlight that home environment 

factors significantly associated with preschool-age child activity are different in boys and 

girls. Effort should be made to add recommendations to childhood obesity prevention 

efforts for parents regarding modifying social and physical home environment factors in 

order to promote healthy PA behaviors in young children. 
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Introduction 

Childhood obesity is a significant health concern in the United States as 

approximately 23% of preschool-age children and more than one third of all US children 

and adolescents are considered to be overweight or obese.1 The health consequences 

associated with childhood obesity include an increased risk of hypertension, 

dyslipidemia, and impaired glucose tolerance as well as a heightened risk for obesity and 

coronary heart disease as an adult.2-5 NHANES data suggest there is a significant increase 

in the prevalence of overweight or obese children between the preschool-age group and 

the middle childhood age group of sex to 11 year-olds. (37%).1 Establishing positive 

physical activity (PA) habits and discouraging sedentary behaviors during the preschool 

years is of utmost importance as PA behaviors develop and become habitual in early 

childhood and are difficult to modify as a child ages.6,7 The preschool years have been 

shown to be essential in the development of health behaviors.6-10 

 Due to the understanding that a complex set of personal and environmental 

factors interact to ultimately lead to unhealthy weight gain, researchers have begun 

conceptualizing childhood obesity determinants through the ecologic systems 

framework.11 Characteristics pertaining specifically to the microsystem in which children 

spend substantial time have been shown to influence PA in older children and 

adolescents.12 The home environment is a component of a child’s microsystem that has 

been shown to facilitate or inhibit PA and sedentary behaviors in older children and 

adolescents through the presence or absence of physical features of the home created by 

primary caregivers.12 Having active toys and sports/PA equipment in the home has been 

shown to be positively associated with PA13-17 and negatively associated with sedentary 
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time (ST) in middle- to adolescent-age children.16-18 Additionally, children with media 

equipment in the home and more specifically, in the bedroom, has been positively 

associated with ST in older children and adolescents.16,19-26 

While correlations among physical home environment variables and PA and ST 

have been established in older children and adolescents, less is known about the 

association of physical home environment variables with PA and ST in preschool-age 

children. Preschool-age children have the potential to be influenced by their home 

environment even more than older children as they are less independent than older 

children and adolescents and more reliant on their parents to create and modify their 

home environment. Previous research with this focus has predominantly relied on various 

subjective assessments of child PA and ST, including parent-reported PA27, ST27, and 

screen time28, or did not assess ST29 which often results in an overestimation of PA and 

an underestimation of ST.30,31  

 To date, one study that has examined the association of home environment factors 

on preschool children moderate-to-vigorous PA (MVPA) and ST used objective, 

accelerometer-measured child PA and ST.32 Ostbye et al.32 found that the social home 

environment, specifically parental policies supporting PA, was associated with increased 

MVPA. However, no association was found among physical home environment factors 

and child MVPA.32 We postulate that using total PA (TPA), which includes light 

intensity PA (LPA), as opposed to MVPA, would be a better measure of preschool child 

PA as children in this age group typically spend little time in high intensity activity as 

they lack the physical and motor development for continuous, high intensity activity.33-36 

Furthermore, the updated PA guidelines for young children recommend that young 
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children engage in three hours of TPA per day, 37-39 making TPA more applicable than 

MVPA to measure in this population. The current study seeks to advance the current 

research by utilizing objective measures of activity and the full range of PA intensities to 

elucidate a possible relationship among home environment factors and preschool child 

PA and ST. By identifying home environment factors associated with PA and ST in 

young children, recommendations can be provided to parents regarding how they can 

adjust factors to better create a home microsystem environment that fosters PA and 

discourages ST in their preschool-age children.  

Methods 

Data for the current analyses is a subset of data from a multi-time point, 

longitudinal study that evaluated the efficacy of iGrow Readers, an interactive, literacy-

based nutrition and physical activity curriculum for preschoolers developed by South 

Dakota State University Extension. The iGrow Readers program pairs 31 children’s 

books with nutrition and PA information and activities. Books are read in preschool 

classrooms and accompanied by lessons that promote healthy eating and PA. All study 

procedures and materials were approved by the Human Subjects Institutional Review 

Board at South Dakota State University. Parents provided written informed consent and 

children provided verbal assent prior to participation. 

Participants 

 Three to five year-old children and their primary parents were recruited from 14 

preschools located in South Dakota, Nebraska, and Minnesota. The primary parent of the 

family unit was established by having the parent that spends the most time with the child 
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during a typical week to participate in the evaluations. The initial sample consisted of 293 

children (137 boys, 156 girls) and their parents (50 males, 238 females, 5 unreported). 

Research Protocol 

 Trained research personnel traveled to each preschool to meet face-to-face with 

all study participants, collect anthropometric data, hand out materials for PA and ST 

monitoring, and distribute survey packets. Survey assessments were sent home with 

parents, completed at their convenience, and returned to the preschool following the PA 

assessment wear period. 

Anthropometrics. Height was measured to the nearest 0.1 cm with an Adult/Child 

Shorrboard stadiometer (Weight and Measure, LLC, Olney, MD) and body weight was 

measured to the nearest 0.01 kg with an Electronic Seca Scale 890 (Seca, Vogel & Halke, 

Hamburg, Germany) in parent and child participants. Height and weight measurements 

were taken twice; a third measurement was taken if the first two measurements differed 

by >0.5 cm for height and >0.5 kg for weight. The average of the two measurements 

within this acceptable range was used in data analyses. BMI for parents40 and BMI 

percentile and BMI z-scores for children41 were calculated and evaluated using references 

from the CDC. Children whose BMI percentile-for-age and -gender was in the 85th 

percentile or greater were classified as overweight or obese, including children over the 

95th percentile classification for obesity. 

Physical activity and sedentary time assessment. Physical activity and ST were 

assessed for one week via accelerometers (GT3X+ or wGT3X-BT, ActiGraph, Pensacola, 

FL) in child participants. The children wore the device on an elastic belt and were 

instructed to wear the belt at all times, from when they got up in the morning until they 
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went to bed at night, with the exception of bathing or any other time the instrument could 

become submerged in water. Throughout the activity monitor wear time, reminder 

emails, phone calls, and/or text messages were made to the parents to optimize 

compliance. 

The accelerometers were initialized to collect raw data at a sample rate of 30 Hz 

using ActiLife software (ActiGraph, Pensacola, FL). Following the week of participant 

wear, monitors were downloaded using ActiLife and an epoch length of 10 seconds was 

used.42-44 Data was imported into SAS (version 9.3, SAS Institute, Cary, NC) to filter and 

remove participating children who did not meet compliance standards of wear time. 

Compliance standards required minimum wear time to include three valid week days and 

one valid weekend day. A day was considered valid if the subject had a minimum of 8 

hours of wear time during waking hours.45 Non-wear time was defined as at least 60 

consecutive minutes of zero activity counts.46 Daily mean minutes of sedentary time 

(ST), light PA (LPA), moderate PA (MPA), vigorous PA (VPA), and TPA (sum of light, 

moderate, and vigorous PA) during waking hours for the full week, week days, and 

weekend days were calculated using age-appropriate Pate et al.47 cut points. Data was 

then further divided into preschool and outside of preschool sections of time and the 

outside of preschool data was sued for the current statistical analyses. All ST and PA data 

is presented as average minutes per hour. 

Home environment assessment. Home environment was assessed by the parent 

participant’s completion of the Comprehensive Home Environment Survey (CHES).48 

The CHES is a 12-part questionnaire assessing home food, PA, and media environment. 

For this study, only the PA and media portions of the CHES were used. The following 
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subscales related to PA were quantified: availability, accessibility, role modeling, and 

supporting parental policies. Additionally, the following home environment subscales 

related to ST were quantified: media availability, media role modeling, and parental 

policies to monitor media.  

Demographics. Parent participants identified age, gender, and race/ethnicity for 

themselves and their children. Due to a largely homogenous population, race was 

dichotomized as white or non-white. Annual household income and highest level of 

parent education was indicated on a demographics form. Parental education was 

categorized as 1) less than bachelor’s degree, 2) a bachelor’s degree, and 3) higher than a 

bachelor’s degree. Household income was dichotomized as 1) < $9,999-$59,999 and 2) ≥ 

$60,000.    

Statistical Analysis 

 Descriptive statistics were calculated for anthropometric, PA, and ST 

characteristics and stratified by gender. T-tests were used to evaluate differences in 

anthropometric measurements between boys and girls. Multiple multilevel mixed-effects 

linear regression analyses were utilized to identify home environment factors that were 

significantly associated with ST, LPA, MPA, VPA, MVPA, and TPA in the whole 

sample and by child gender. Appropriate normality, linearity, and heteroscedasticity 

checks were conducted for each regression model. Regression models controlled for the 

following confounding variables: BMI z-score, child gender, child age, child race, annual 

household income, parental education, and parent race. All analyses were conducted 

using Stata (Stata/IC 14, College Station, TX). The criterion for statistical significance 

was set at p ≤ 0.05. Data are presented as mean ± SD. 
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Results 

Descriptive analysis of anthropometrics and demographics 

 Of the initial sample of 293 children, 249 wore accelerometers and 215 children 

had compliant accelerometer data (86.3% of children that wore accelerometers). Reasons 

children from the initial sample did not wear accelerometers included child refusal to 

wear the device and parents not present at data collection to receive devices for their 

children. Case-wise deletion removed an additional 43 participants due to incomplete 

CHES data, thus the final sample size used for analyses was 172 children (n = 80 boys, 

92 girls). Children were, on average, 3.6 ± 0.69 years of age, 103.59 ± 6.87 cm tall, and 

weighed 17.31 ± 2.76 kg. No significant differences were seen in height or weight 

between genders. Eighty-two percent of children (n=139) were categorized as normal 

weight as indicated by BMI percentile while the remaining 18% were categorized as 

overweight or obese. Girls accumulated more minutes of ST per hour compared to boys 

(p=0.01). Boys accumulated more minutes of MPA, VPA, MVPA, and TPA per hour 

compared to girls (p≤0.05, Table 2.1) No significant differences were seen in home 

environment subscales between genders.  

Associations between sedentary time, activity, and home environment 

 Significant associations were found between home environment factors and 

objectively measured child ST and PA (Table 2.2). Parent PA role modeling was 

negatively associated with child ST (p=0.03) and positively associated with MPA 

(p=0.03), VPA (p=0.03), MVPA (p=0.01), and TPA (p=0.04). Parental policies to 

support PA was positively associated with child VPA (p=0.02). Additionally, parental 
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policies to monitor media was positively associated with child VPA (p=0.05), MVPA 

(0.02), and TPA (p=0.05). 

When separated by child sex, significant associations were found between home 

environment factors and ST and PA in boys (Table 2.3). PA availability was negatively 

associated with ST in boys (p=0.03). Parent PA role modeling was positively associated 

with MPA (p=0.03), VPA (p=0.01), MVPA (p=0.01), and TPA (p=0.04) in boys. Parents 

reporting their gym attendance was positively associated with MPA (p=0.01), VPA 

(p<0.01), MVPA (p<0.01), and TPA (p=0.01) in boys. Additionally, parental policies to 

support PA (p=0.05) and parental policies to monitor media (p=0.04) were positively 

associated with VPA in boys. No associations were found between home environment 

factors and PA or ST in girls (Table 2.4).   

Discussion 

 Considering the obesity prevalence and the foundational development of health 

behaviors during early childhood, establishing positive PA habits in preschool-age 

children is of utmost importance in order to combat the unhealthy increase in body 

weight seen as children age. Physical and social home environment factors have been 

shown to be associated with PA and ST in older children and adolescents, however, the 

majority of evidence to date in preschool-age children has relied on subjective-reported, 

rather than objectively-measured, MVPA and ST. To our knowledge, this is the first 

study to investigate the possible relationship among home environment factors and 

objectively-measured preschool child PA and ST using a full range of PA intensities. 

Including TPA is especially applicable in the preschool-age population as PA guidelines 

for young children recommend three hours of TPA per day.37-39  
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 The primary findings of the present study indicate parent PA role modeling is 

significantly associated with preschool-age child activity, suggesting that the children of 

parents that role model PA accumulate less ST and engage in more MPA, VPA, MVPA, 

and TPA than those children of parents that do not role model PA. These findings are 

consistent with the results of previous studies that have explored the association between 

parent PA practices and child activity. Parents modeling PA by using their own behavior 

to encourage their child to be active is a practice that is associated with more 

participation in PA by middle-to adolescent-age children.49-52 Furthermore, parent 

modeling of ST has been shown to be associated with sedentary behaviors of older 

children53 and parent modeling of PA to be associated with PA in preschool children.54 

However, a noteworthy and unique finding emerged when looking deeper at differences 

between boys and girls in this preschool age group. Parent PA role modeling, in addition 

to parent-reported gym attendance, were significantly associated with MPA, VPA, 

MVPA, and TPA in boys but similar associations were not found in girls. These findings 

suggest that preschool-age boys may be more positively impacted by their parents’ 

activity levels than their female peers. 

 The results of the present study reveal that using parental policies to support PA is 

positively associated with preschool-age child activity, suggesting that the children of 

parents that utilize parental policies to support PA are engaging in more VPA than those 

children whose parents are not using parental policies to support PA. These findings are 

also consistent with previous literature in older children and adolescents. Parental 

supporting practices including providing transportation to organized activities and other 

PA opportunities19,20,49,55-58 and using positive reinforcement of child PA59,60 have been 
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shown to be positively associated with PA in middle- to adolescent-age children. 

Similarly, in preschool-age children, Ostbye et al.32 found that parental policies 

supporting PA was associated with increased MVPA and Schoeppe and Trost61 found a 

positive association between parental policies supporting PA and amount of time spent 

playing outside. However, when looking at significant home environment factors in boys 

and girls, parental policies to support PA was positively associated with VPA in boys but 

no associations were found in girls. These findings suggest that parents providing more 

logistical and emotional support for boys may lead to increased PA participation. 

 Findings of the present study also indicate that using parental policies to monitor 

media is positively associated with preschool-age child activity. While previous studies 

have found an association between parent established rules regarding media and amount 

of time engaged in screen time,28,54 our findings suggest that the children of parents that 

monitor media use in their children are engaging in more VPA, MVPA, and TPA than 

children of parents that engage in less monitoring. Additionally, parental policies 

monitoring media was positively associated with VPA in boys but not girls. Considering 

the findings of previous studies on ST and findings of the present study on PA, it can be 

argued that implementing policies to monitor media is of utmost importance to preschool-

age child activity and parents should be encouraged to employ this practice. 

 Previously, Spurrier27 identified a positive association between size of backyard 

and amount of outdoor play equipment and outdoor play in preschool children and 

Sallis29 found a positive relationship between convenient play space and higher levels of 

PA. However, our findings also revealed a negative association between PA availability 

and ST in boys, suggesting that boys with more active toys and sports and PA equipment 
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in the home, as well as adequate indoor and outdoor play spaces, engage in less ST. 

Collectively, these findings highlight the opportunity to foster PA and discourage ST in 

preschool-age children by creating a home environment with adequate available play 

space and equipment. 

 In contrast to our findings, Veldhuis et al.28 found that media availability, 

including the number of electronic media devices in the household and in the child’s 

bedroom was associated with more screen time in preschool-age children. Additionally, 

Spurrier et al.27 identified the presence of a game console in the home was associated 

with more indoor ST in preschool children. The difference in findings may be attributed 

to methods used to assess activity and home environment. Veldhuis28 investigated parent-

reported child screen time and home environment was measured via two questions 

inquiring about the number of TVs, computers, and game consoles in the house and 

child’s bedroom.28 Spurrier27 utilized parent-reported child PA and ST that focused on 

the amount of time the child spent playing outdoors and child screen time. Subjective 

assessments of PA and ST, including parent report, often results in an overestimation of 

PA and an underestimation of ST.62 Our use of objective, accelerometer-measured PA 

and ST as well as a comprehensive home environment survey may result in a more 

accurate representation of the relationship among home environment factors and child PA 

and ST.   

 Notably, the findings of this study suggest that physical and social home 

environment factors that are significantly associated with activity in preschool-age 

children are different for boys and girls. While our results indicating boys are more active 

than girls are well supported in previous literature,7,8,34,35,63,64 we also found significant 
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associations between various home environment factors and ST and PA in boys but not 

girls. Parents may be unconsciously creating and fostering more PA opportunities for 

boys and more ST opportunities for girls based on typical gender-normal activities. 

Parents should be encouraged to consciously create and foster PA opportunities for their 

girls by providing more logistical support by signing girls up for activities and taking 

them places to be active, emotional support by positively reinforcing participation in 

activity, and creating a physical home environment with adequate active toys, equipment, 

and play space.     

 While it can be argued that a child’s home environment has the potential to 

impact activity regardless of where the child is, we sought to limit the possible impact of 

other microenvironments (i.e. preschool and/or daycare) in our investigation of home 

environment factors and child activity. A strength of this study was the use of 

objectively-measured PA and ST filtered to time outside of preschool and/or daycare in 

the exploration of associations between home environment factors with child activity. 

Other strengths include the adjustment for significant confounders in the regression 

models and the use of a comprehensive survey to measure home environment factors. 

However, the study is not without limitations. PA data used for analyses was collected at 

the baseline time point of the multi-time point study and the CHES home environment 

assessment was completed at the follow-up time point. While preliminary findings 

indicate that children’s PA behaviors did not significantly change as a result of the 

curriculum, it is possible that PA and/or home environment factors may have changed 

over the course of the study duration due to seasonal influences and is a potential 
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limitation of the study. Lastly, the homogeneity and general lack of diversity within our 

sample limits the generalizability of our findings. 

 Despite these limitations, the current study adds empirical evidence and 

strengthens knowledge by utilizing objective measures of activity and considering the full 

range of PA intensities to understand the relationships among home environment factors 

and preschool child PA and ST. This observation suggests that parent role modeling PA 

and employing policies to support PA and monitor media is of greatest importance to 

preschool-age child activity, especially in regard to boys. These data also highlight 

different methods may need to be used with respect to the promotion and facilitation of 

PA opportunities in boy and girl preschool-age children. These discoveries are crucial as 

recommendations to parents regarding modifying social and physical home environment 

factors should be added to childhood obesity prevention efforts and encouraged in parents 

in order to promote healthy behaviors and weight in young children.      
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Table 2.1: Descriptive Statistics Stratified by Gender –Mean (SD) 

 All (n=172) Boys (n=80) Girls (n=92) p 

Height (cm) 103.59 (6.87) 103.64 (7.23) 103.55 (6.87) 0.93 

Weight (kg) 17.30 (2.76) 17.20 (2.50) 17.39 (2.97) 0.67 

BMI z-score 0.20 (1.01) 0.04 (1.03) 0.33 (0.99) 0.06 

ST (min/hr) 49.82 (3.52) 49.05 (4.27) 50.48 (2.54) 0.008* 

LPA (min/hr) 4.45 (1.11) 4.54 (1.19) 4.38 (1.04) 0.34 

MPA (min/hr) 3.74 (1.31) 4.03 (1.51) 3.48 (1.05) 0.006* 

VPA (min/hr) 2.38 (1.21) 2.60 (1.48) 2.20 (0.88) 0.03* 

MVPA (min/hr) 5.61 (2.21) 6.12 (2.65) 5.16 (1.64) 0.004* 

TPA (min/hr) 10.06 (3.15) 10.66 (3.65) 9.54 (2.54) 0.02* 

p = independent sample t-tests for anthropometrics and activity differences between 

genders. 

* = significant difference (p≤0.05) 

SD, standard deviation; cm, centimeters; kg, kilograms; ST, sedentary time; LPA, light 

physical activity; MPA, moderate physical activity; VPA, vigorous physical activity; 

MVPA, moderate-to-vigorous physical activity; TPA, total physical activity; min/hr, 

minutes per hour 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

66 
 

Table 2.2: Associations between CHES scales and child activity 

 ST LPA MPA VPA MVPA TPA 

Physical activity availability -0.08 (0.22) -0.00 (0.85) 0.01 (0.75) 0.02 (0.37) 0.03 (0.51) 0.02 (0.70) 

Physical activity accessibility 0.82 (0.33) -0.20 (0.45) -0.24 (0.45) 0.04 (0.89) -0.28 (0.60) -0.48 (0.53) 

Physical activity role modeling -0.71 (0.03)* 0.10 (0.35) 0.27 (0.03)* 0.25 (0.03)* 0.51 (0.01)* 0.61 (0.04)* 

Gym attendance -0.85 (0.35) 0.33 (0.28) 0.53 (0.12) 0.44 (0.16) 0.87 (0.13) 1.20 (0.15) 

Parental policies to support physical activity -0.38 (0.13) -0.00 (0.97) 0.10 (0.30) 0.20 (0.02)* 0.21 (0.19) 0.20 (0.38) 

Media availability -0.16 (0.47) 0.07 (0.36) 0.07 (0.40) 0.05 (0.49) 0.09 (0.50) 0.16 (0.43) 

Media role modeling 0.76 (0.44) 0.05 (0.88) -0.03 (0.94) -0.39 (0.26) -0.14 (0.82) -0.09 (0.92) 

Parental policies to monitor media -0.22 (0.23) 0.07 (0.26) 0.13 (0.06) 0.12 (0.05)* 0.26 (0.02)* 0.33 (0.05)* 

Regression coefficients in minutes of activity/hour with p value in parentheses. 

* = significant association (p ≤ 0.05). 

ST, sedentary time; LPA, light physical activity; MPA, moderate physical activity; VPA, vigorous physical activity; MVPA, moderate-to-

vigorous physical activity; TPA, total physical activity. 

 

Table 2.3: Associations between CHES scales and activity in boys 

 ST LPA MPA VPA MVPA TPA 

Physical activity availability -0.26 (0.03)* 0.03 (0.40) 0.03 (0.44) 0.04 (0.37) 0.06 (0.42) 0.09 (0.39) 

Physical activity accessibility -0.32 (0.85) 0.25 (0.61) 0.48 (0.42) 0.89 (0.10) 1.03 (0.31) 1.28 (0.37) 

Physical activity role modeling -1.00 (0.08) 0.14 (0.39) 0.41 (0.03)* 0.46 (0.01)* 0.83 (0.01)* 0.97 (0.04)* 

Gym attendance -2.23 (0.17) 0.53 (0.25) 1.42 (0.01)* 1.42 (0.00)* 2.73 (0.00)* 3.26 (0.01)* 

Parental policies to support physical activity -0.63 (0.15) 0.05 (0.71) 0.19 (0.20) 0.27 (0.05)* 0.36 (0.17) 0.41 (0.27) 

Media availability 0.09 (0.84) 0.04 (0.72) 0.03 (0.85) -0.01 (0.96) 0.02 (0.95) 0.06 (0.87) 

Media role modeling 1.19 (0.51) 0.02 (0.97) -0.24 (0.70) -0.49 (0.39) -0.37 (0.73) -0.36 (0.81) 

Parental policies to monitor media -0.17 (0.63) 0.09 (0.36) 0.15 (0.22) 0.22 (0.04)* 0.34 (0.09) 0.43 (0.13) 

Regression coefficients in minutes of activity/hour with p value in parentheses. 

* = significant association (p ≤ 0.05). 

ST, sedentary time; LPA, light physical activity; MPA, moderate physical activity; VPA, vigorous physical activity; MVPA, moderate-to-

vigorous physical activity; TPA, total physical activity. 
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Table 2.4: Associations between CHES scales and activity in girls 

 ST LPA MPA VPA MVPA TPA 

Physical activity availability 0.06 (0.40) -0.04 (0.11) -0.02 (0.46) -0.00 (0.99) -0.02 (0.70) -0.06 (0.40) 

Physical activity accessibility 0.90 (0.27) -0.34 (0.29) -0.46 (0.17) -0.13 (0.65) -0.54 (0.31) -0.90 (0.28) 

Physical activity role modeling -0.30 (0.40) 0.08 (0.57) 0.15 (0.30) 0.03 (0.82) 0.22 (0.34) 0.30 (0.40) 

Gym attendance 0.26 (0.79) 0.28 (0.47) -0.17 (0.67) -0.26 (0.44) -0.52 (0.43) -0.26 (0.79) 

Parental policies to support physical activity -0.01 (0.98) -0.04 (0.69) 0.02 (0.84) 0.11 (0.25) 0.04 (0.84) 0.01 (0.98) 

Media availability -0.25 (0.24) 0.09 (0.26) 0.10 (0.24) 0.09 (0.22) 0.16 (0.27) 0.25 (0.24) 

Media role modeling -0.63 (0.56) 0.18 (0.67) 0.32 (0.47) -0.13 (0.72) 0.48 (0.50) 0.63 (0.56) 

Parental policies to monitor media -0.21 (0.25) 0.04 (0.58) 0.09 (0.22) 0.04 (0.48) 0.17 (0.16) 0.21 (0.25) 

Regression coefficients in minutes of activity/hour with p value in parentheses. 

* = significant association (p ≤ 0.05). 

ST, sedentary time; LPA, light physical activity; MPA, moderate physical activity; VPA, vigorous physical activity; MVPA, moderate-to-

vigorous physical activity; TPA, total physical activity. 
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Abstract 

Purpose: To explore relationships among parenting physical activity (PA) practices and 

child PA and sedentary time (ST) by utilizing objective measures of activity and the full 

range of PA intensities in a cross-sectional sample of preschool children. 

Methods: One hundred sixty-nine primary parent (34±8 yrs.; 30 males, 134 females, 5 

unreported)/child (4±1 yrs.; 80 boys, 89 girls) dyads participated in the study. PA was 

assessed for 7 days in preschool children via accelerometer (ActiGraph GT3X+ and 

wGT3X-BT) using age appropriate cut-points. Parent PA practices were assessed via 

parent completion of the Activity Support Scale for Multiple Groups (ACTS-MG). 

Multiple multilevel mixed-effects linear regression analyses were utilized to identify 

parent PA practices that were significantly associated with ST, light PA, moderate PA, 

vigorous PA, moderate-to-vigorous PA, and total PA in the whole sample and by child 

gender. ACTS-MG question-by-question analyses were also completed by rescaling 

ACTS-MG item responses. Statistical significance was set at p≤0.05. 

Results:  Parents that agreed with the statement “I limit how long my child plays video 

games” was negatively associated with child ST (p=0.05) and positively associated with 

child MPA (p=0.04), VPA (p=0.01), MVPA (p=0.02), and TPA (p=0.03). Child MPA 

was positively associated with the parenting PA practice of restricting sedentary activities 

(p=0.05). Child VPA was positively associated with the parenting PA practice of use of 

community resources (p=0.02) and negatively associated with parents that reported “I 

take my child to places where he/she can be active” (p=0.04). When separated by child 

sex, use of community resources was positively associated with VPA (p=0.02) and 

MVPA (0.04) in boys. Parents that agreed with the statement “I take my child to places 
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where he/she can be active” was negatively associated with VPA (p=0.01) and MVPA 

(p=0.05) in boys. Parents that agreed with the statement “I enroll my child in community-

based programs (such as Girls and Boys Club, YMCA) where he/she can be active” was 

positively associated with VPA (p=0.05) in boys. Parents that agreed with the statement 

“I limit how long my child plays video games” was positively associated with VPA 

(p=0.03) in girls. 

Conclusion: This study found that the practices of using community resources and 

restricting sedentary activities may be of greatest importance to preschool-age child 

activity. These practices should be encouraged in parents in order to promote health 

behaviors and weight in young children. This discovery is crucial as recommendations to 

parents regarding PA practices should be added to childhood obesity prevention efforts.    
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Introduction 

Approximately 23% of preschool-age children in the United States are considered 

to be overweight or obese based on their body mass index (BMI).1 Childhood obesity is a 

critical public health concern as overweight and/or obese preschool children are four 

times more likely to be overweight as adults.2 Data from the National Health and 

Nutrition Examination Survey suggests there is a significant increase in the prevalence of 

overweight or obese children between the preschool group of two to five year-olds and 

the middle childhood-age group of six to 11 year-olds (37%).1 Early childhood is a 

crucial time to promote physical activity (PA) behaviors as the preschool years have been 

shown to be foundational in the development of health behaviors.3-6 PA behaviors 

develop and become habitual in childhood and are difficult to modify as a child ages.6,7 

These data showcase the importance of establishing positive PA habits in preschool-age 

children in order to combat the unhealthy increase in body weight seen as children age.  

Physical activity and sedentary time (ST) in older children and adolescents have 

been shown to be associated with parent PA practices. Parents providing transportation to 

organized activities and other PA opportunities was positively associated with more PA 

participation in middle- to adolescent-age children.8-14 Additionally, parental use of 

positive reinforcement of child PA was significantly associated with PA in elementary-

age children.15,16 Parents modeling PA by using their own behavior to encourage their 

child to be active is a practice that was associated with more participation in PA by 

middle-to adolescent-age children.8,17-19 Furthermore, parent modeling of ST has been 

shown to be associated with sedentary behaviors of older children.20 
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 Although, parent PA practices and their influence on older children and 

adolescent PA and ST have been studied, less is known about the associations between 

parent PA practices on PA and ST in preschool-age children. It can be argued that 

preschool-age children have the potential to be influenced by parent PA practices even 

more than older children and adolescents as preschool-age children are more dependent 

on parents for providing PA opportunities. Previous research with this focus has 

predominately relied on various subjective assessments of child PA, including parent-

reported outdoor playtime,21,22 and screen time21,23 which often results in an 

overestimation of PA and an underestimation of ST.24,25 

To date, only two studies examining the role of parent PA practices on preschool 

children moderate-to-vigorous PA (MVPA) and ST used objectively measured child PA 

and ST.26,27 Ostbye et al.26 found that parental policies supporting PA was associated with 

increased MVPA. Additionally, Vaughn and colleagues27 revealed the parental practices 

of limiting screen time, using screen time to control behavior, exposure to TV, and 

modeling of PA were significantly associated with the young children’s TV viewing and 

using PA to control behavior was associated with amount of time children spent outside 

and minutes of MVPA.27 While those studies provided valuable findings, we postulate 

that using total PA (TPA), which includes light intensity PA (LPA), as opposed to MVPA 

would be a better measure of preschool child PA as children in this age group typically 

spend little time in high intensity activity as they lack the physical and motor 

development for continuous, high intensity activity.28-31 The current study seeks to 

advance the field by utilizing objective measures of activity and the full range of PA 

intensities to elucidate a possible relationship among parent PA practices and preschool 
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child PA and/or ST. By identifying parent PA practices associated with PA and ST in 

young children, recommendations can be provided to parents regarding how they can best 

encourage PA and discourage ST in their preschool-age children.  

Methods 

Data for the current analyses is a subset of data from a multi-time point, 

longitudinal study that evaluated the efficacy of iGrow Readers, an interactive, literacy-

based nutrition and PA curriculum for preschoolers developed by South Dakota State 

University Extension. The iGrow Readers program pairs 31 children’s books with 

nutrition and PA information and activities. Books are read in preschool classrooms and 

accompanied by lessons that promote healthy eating and PA. All study procedures and 

materials were approved by the Human Subjects Institutional Review Board at South 

Dakota State University. Parents provided written informed consent and children 

provided verbal assent prior to participation. 

Participants 

 Three to five year-old children and their primary parents were recruited from 14 

preschools located in South Dakota, Nebraska, and Minnesota. The primary parent of the 

family unit was established by having the parent that spends the most time with the child 

during a typical week to participate in the evaluations. The initial sample consisted of 293 

children (137 boys, 156 girls) and their parents (50 males, 238 females, 5 unreported). 

Research Protocol 

 Trained research personnel traveled to each preschool to meet face-to-face with 

all study participants, collect anthropometric data, hand out materials for PA and ST 

monitoring, and distribute survey packets. Survey assessments were sent home with 
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parents, completed at their convenience, and returned to the preschool following the PA 

assessment wear period. 

Anthropometrics. Height was measured to the nearest 0.1 cm with an Adult/Child 

Shorrboard stadiometer (Weight and Measure, LLC, Olney, MD) and body weight was 

measured to the nearest 0.01 kg with an Electronic Seca Scale 890 (Seca, Vogel & Halke, 

Hamburg, Germany) in parent and child participants. Height and weight measurements 

were taken twice; a third measurement was taken if the first two measurements differed 

by >0.5 cm for height and >0.5 kg for weight. The average of the two measurements 

within this acceptable range was used in data analyses. BMI for parents32 and BMI 

percentile and BMI z-scores for children33 were calculated and evaluated using references 

from the CDC. Children whose BMI percentile-for-age and -gender was in the 85th 

percentile or greater were classified as overweight or obese, including children over the 

95th percentile classification for obesity. Parents whose BMI was above 25.0 were 

classified as overweight or obese, including parents with BMI over 30.0 classification for 

obesity. 

Physical activity and sedentary time assessment. Physical activity and ST were 

assessed for one week via accelerometers (GT3X+ or wGT3X-BT, ActiGraph, Pensacola, 

FL) in child participants. The children wore the device on an elastic belt and were 

instructed to wear the belt at all times, from when they got up in the morning until they 

went to bed at night, with the exception of bathing or any other time the instrument could 

become submerged in water. Throughout the activity monitor wear time, reminder 

emails, phone calls, and/or text messages were made to the parents to optimize 

compliance. 
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The accelerometers were initialized to collect raw data at a sample rate of 30 Hz 

using ActiLife software (ActiGraph, Pensacola, FL). Following the week of participant 

wear, monitors were downloaded using ActiLife and an epoch length of 10 seconds was 

used.34-36 Data was imported into SAS (version 9.3, SAS Institute, Cary, NC) to filter and 

remove participating children who did not meet compliance standards of wear time. 

Compliance standards required minimum wear time to include three valid week days and 

one valid weekend day. A day was considered valid if the subject had a minimum of 8 

hours of wear time during waking hours.37 Non-wear time was defined as at least 60 

consecutive minutes of zero activity counts.38 Daily mean minutes of sedentary time 

(ST), light PA (LPA), moderate PA (MPA), vigorous PA (VPA), and TPA (sum of light, 

moderate, and vigorous PA) during waking hours for the full week, week days, and 

weekend days were calculated using age-appropriate Pate et al.39 cut points. Data was 

then further divided into preschool and outside of preschool sections of time and the 

outside of preschool data was sued for the current statistical analyses. All ST and PA data 

is presented as average minutes per hour. 

Parent physical activity practices. Parent PA practices were assessed by the 

parent participant’s completion of the Activity Support Scale for Multiple Groups 

(ACTS-MG)40 survey. The ACTS-MG is a 12-item tool with Likert scale responses 

ranging from “strongly disagree” (1) to “strongly agree” (4).40 The four parent PA 

practices scales quantified by the ACTS-MG and used for the current study include: 

logistical support of child PA (3 items), role modeling (3 items), use of community 

resources to promote child PA (3 items), and restricting child sedentary activities (3 

items).40 
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Demographics. Parent participants identified age, gender, and race/ethnicity for 

themselves and their children. Due to a largely homogenous population, race was 

dichotomized as white or non-white. Annual household income and highest level of 

parent education was indicated on a demographics form. Parental education was 

categorized as 1) less than bachelor’s degree, 2) a bachelor’s degree, and 3) higher than a 

bachelor’s degree. Household income was dichotomized as 1) < $9,999-$59,999 and 2) ≥ 

$60,000.    

Statistical Analysis 

 Descriptive statistics were calculated for anthropometric, PA, and ST 

characteristics and stratified by gender. T-tests were used to evaluate differences in 

anthropometric measurements between boys and girls. Multiple multilevel mixed-effects 

linear regression analyses were utilized to identify which parent PA practices were 

associated with ST, LPA, MPA, VPA, MVPA, and TPA in the whole sample and by 

child gender. Further ACTS-MG question-by-question analyses were completed by 

rescaling ACTS-MG item responses from the 4-point Likert scale to dichotomized such 

that agree and strongly agree were combined into agree and disagree and strongly 

disagree were combined into disagree. Multiple linear regression analyses were utilized 

to identify which ACTS-MG items were associated with ST, LPA, MPA, VPA, MVPA, 

and TPA in the whole sample and by child gender. Appropriate normality, linearity, and 

heteroscedasticity checks were conducted for each regression model. Regression models 

controlled for the following confounding variables: BMI z-score, child gender, child age, 

child race, annual household income, parental education, and parent race. All analyses 
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were conducted using Stata (Stata/IC 14, College Station, TX). The criterion for 

statistical significance was set at p ≤ 0.05. Data are presented as mean ± SD. 

Results 

Descriptive analysis of anthropometrics and demographics 

 Of the initial sample of 293 children, 249 wore accelerometers and 215 children 

had compliant accelerometer data (86.3% of participants that wore accelerometers). 

Reasons children from the initial sample did not wear accelerometers included child 

refusal to wear the device and parents not present at data collection to receive devices for 

their children. Case-wise deletion removed an additional 46 participants due to 

incomplete parent PA practices data, thus the final sample size used for analyses was 169 

children (n = 80 boys, 89 girls). Children were, on average, 3.6 ± 0.69 years of age, 

103.71 ± 6.84 cm tall, and weighed 17.34 ± 2.75 kg. No significant differences were seen 

in height or weight between genders. Eighty-two percent of children (n=137) were 

categorized as normal weight as indicated by BMI percentile while the remaining 18% 

were categorized as overweight or obese. Girls accumulated more minutes of ST per hour 

compared to boys (p=0.01). Boys accumulated more minutes of MPA, VPA, MVPA, and 

TPA per hour compared to girls (p≤0.05, Table 3.1). No significant differences were seen 

in parent PA practices between genders.  

Associations between sedentary time, activity, and parenting physical activity practices 

 The associations between parenting PA practices and objectively measured child 

ST and PA revealed significant associations (Table 3.2). Child MPA was positively 

associated with the parenting PA practice of restricting sedentary activities (p=0.05). 

Child VPA was positively associated with the parenting PA practice of use of community 
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resources (p=0.02). When separated by child sex, use of community resources was 

positively associated with VPA (p=0.02) and MVPA (0.04) in boys (Table 3.3). No 

parent PA practices were significantly associated with ST or PA in girls (Table 3.4). 

Associations between sedentary time, activity, and ACTS-MG items 

 Parents that agreed with the statement “I limit how long my child plays video 

games” was negatively associated with child ST (p=0.05) and positively associated with 

child MPA (p=0.04), VPA (p=0.01), MVPA (p=0.02), and TPA (p=0.03) (Table 3.2). 

Additionally, parents that agreed with the statement “I take my child to places where 

he/she can be active” was negatively associated with child VPA (p=0.04). When 

separated by child sex, parents that agreed with the statement “I take my child to places 

where he/she can be active” was negatively associated with VPA (p=0.01) and MVPA 

(p=0.05) in boys (Table 3.3). Parents that agreed with the statement “I enroll my child in 

community-based programs (such as Girls and Boys Club, YMCA) where he/she can be 

active” was positively associated with VPA (p=0.05) in boys. Parents that agreed with the 

statement “I limit how long my child plays video games” was positively associated with 

VPA (p=0.03) in girls (Table 3.4). 

Discussion 

 Establishing positive PA habits in preschool-age children is of utmost importance 

in order to combat the unhealthy increase in body weight seen as children age. Parent PA 

practices have been shown to be associated with PA and ST in older children and 

adolescents, however, the majority of evidence to date in preschool-age children has 

relied on subjective-reported, rather than objectively-measured, MVPA and ST. To our 

knowledge, this is the first study to investigate the possible relationship among parent PA 
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practices and objectively-measured preschool child PA and ST using a full range of PA 

intensities, including TPA.  

 The primary findings of the present study indicate using community resources is 

significantly positively associated with preschool-age children activity, suggesting that 

the children of parents utilizing these community-based resources are engaging in more 

VPA than those children whose parents are not taking advantage of these resources. Use 

of community resources has not been assessed as a potential correlate of preschooler 

activity in prior studies utilizing either subjectively- or objectively-measured child PA 

and ST.21-23,26,27  

When looking deeper at significant parent PA practices in boys and girls and the 

individual ACTS-MG items that were used to quantify the use of community resources 

PA practice, two items were significant in boys. The statement “I take my child to places 

where he/she can be active” was negatively associated with VPA and MVPA in boys, 

however, the statement “I enroll my child in community-based programs (such as Girls 

and Boys Club, YMCA) where he/she can be active” was positively associated with VPA 

in boys. These findings suggest that it may not be sufficient to just take boys to places to 

be active but parents must enroll them in organized programming at those sites to 

encourage active play.  

The results of the present study also reveal that restricting sedentary activities is 

positively associated with preschool-age child activity, suggesting that the children of 

parents that restrict sedentary activities are engaging in more MPA than those children 

whose parents are not restricting sedentary activities. In our study, of the ACTS-MG 

items that were used to quantify the restricting sedentary activities PA practice, the 
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statement “I limit how long my child plays video games” was significantly associated 

with less ST and more MPA, VPA, MVPA, and TPA in preschoolers. These findings are 

consistent with the results of previous studies that explored the association between 

limiting sedentary activities and preschoolers’ activity. Spurrier et al.21 found that having 

fewer rules about television viewing was associated with more indoor ST. Similarly, 

Veldhuis et al.23 showed that parents with established rules regarding screen time as 

associated with children watching TV <2 hours per day. Additionally, Vaughn and 

colleagues27 found that limiting screen time, using screen time to control behavior, and 

exposure to TV were associated with preschool-age child TV viewing. Also, we observed 

the statement “I limit how long my child plays video games” was positively associated 

with VPA in girls. Considering the findings of the present study as well as previous 

studies, it appears that the practice of restricting sedentary activities, specifically limiting 

video game play, appears to be of utmost importance to preschool-age child activity and 

parents should be encouraged to employ this practice. 

In contrast to our findings, Schoeppe and Trost22 found that maternal and paternal 

support for PA, including encouraging their child to do PA, playing outside with their 

child, and watching their child participate in PA, were positively associated with their 

preschooler’s PA. This difference in findings may be attributed to methods used to assess 

activity. Schoeppe and Trost22 assessed child PA using a parent-completed questionnaire 

concentrating on amount of time their child spent playing outdoors and child screen time 

while the current study utilized objective accelerometer-assessed PA measures. While 

time spent by preschool children playing outdoors has been validated against 

accelerometer data,41 the previous study was conducted in southern Australia where 
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climate is more temperate than that found in the Midwestern United States. Generalizing 

findings from Schoeppe22 using time playing outdoors as a measure of PA may not be 

appropriate in geographical locations that undergo extreme temperature variations. In 

regards to the findings from Schoeppe22 and Vaughn,27 not all time spent outside is active 

nor is all TV time sedentary, especially considering the preschool-age population. 

Furthermore, parents self-reporting their parenting practices and subjectively reporting 

their child’s PA are inherently more likely to be associated as they are both based on 

parental perception. It can be argued that if a parent thinks they practice certain 

supportive or controlling behaviors, they would be more likely to report their child’s 

behavior as being associated with these practices. However, by objectively assessing 

child’s activity, we have removed this potential bias.  

Our findings contrast the two previous studies using objective PA assessment. 

Ostbye et al.26 found that parental policies supporting PA was positively associated with 

preschool-age child MVPA. Additionally, Vaughn and colleagues27 reported that parent 

modeling of PA was positively associated with time spent outside and negatively 

associated with child TV time. Our contradictory findings may be, in part, because the 

previous studies used only MVPA measured across all waking hours of the day, including 

time the child may not have been at home. Whereas the present study investigated all PA 

intensities and limited activity to time segments when the children were not in preschool 

or daycare to assess the relationship among parent PA practices and child PA in the 

home. As preschool-age children may spend a substantial portion of their day outside of 

the home, including PA from the time segments of the day that the children were at 

daycare and/or preschool misestimate the association of caregiver PA practices on child 
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PA. Another reason for these differences in findings could be attributed to the different 

surveys used to assess parent PA practices and interpretations or conceptualizations of 

support and modeling. 

A strength of this study was the use of objectively-measured PA and ST filtered 

down to time outside of preschool and/or daycare in the exploration among parent PA 

practices and preschool-age child activity. Other strengths include the adjustment for 

significant confounders in the regression models and the use of reliable and valid scale 

measuring parent PA practices. However, the study is not without limitations. PA data 

used for analyses was collected at the baseline time point of the multi-time point study 

and the ACTS-MG parent PA practices assessment was completed at the follow-up time 

point. While preliminary findings indicate that children’s PA behaviors did not 

significantly change as a result of the curriculum, it is possible that PA and/or parent PA 

practices may have changed over the course of the study duration due to seasonal 

influences and is a potential limitation of the study. Lastly, the overall lack of diversity 

within our sample limits the generalizability of the results.  

Despite these limitations, the current study adds empirical evidence and 

strengthens knowledge by utilizing objective measures of activity and considering the full 

range of PA intensities to understand the relationships among parent PA practices and 

preschool child PA and ST. This observation suggests that the practices of using 

community resources and restricting sedentary activities is essential and these practices 

should be encouraged in parents in order to promote healthy behaviors and weight in 

young children. This discovery is crucial as recommendations to parents regarding PA 

practices should be added to childhood obesity prevention efforts.  
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Table 3.1: Descriptive Statistics Stratified by Gender –Mean (SD) 

 All (n=169) Boys (n=80) Girls (n=89) p 

Height (cm) 103.71 (6.84) 103.65 (7.24) 103.76 (6.52) 0.92 

Weight (kg) 17.34 (2.75) 17.20 (2.50) 17.45 (2.95) 0.56 

BMI z-score 0.19 (1.02) 0.04 (1.03) 0.33 (0.99) 0.06 

ST (min/hr) 49.74 (3.51) 49.01 (4.26) 50.39 (2.53) 0.01* 

LPA (min/hr) 4.48 (1.11) 4.56 (1.19) 4.41 (1.05) 0.39 

MPA (min/hr) 3.76 (1.31) 4.04 (1.50) 3.51 (1.04) 0.008* 

VPA (min/hr) 2.40 (1.20) 2.59 (1.48) 2.24 (0.86) 0.05* 

MVPA (min/hr) 5.66 (2.21) 6.14 (2.64) 5.22 (1.63) 0.006* 

TPA (min/hr) 10.14 (3.14) 10.70 (3.64) 9.63 (2.53) 0.03* 

p = independent sample t-tests for anthropometrics and activity differences between 

genders. 

* = significant difference (p≤0.05) 

SD, standard deviation; cm, centimeters; kg, kilograms; ST, sedentary time; LPA, light 

physical activity; MPA, moderate physical activity; VPA, vigorous physical activity; 

MVPA, moderate-to-vigorous physical activity; TPA, total physical activity; min/hr, 

minutes per hour 
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Table 3.2: Associations between parent physical activity practices and ACTS-MG items and child activity 

 ST LPA MPA VPA MVPA TPA 

Logistical support -0.65 (0.29) 0.13 (0.52) 0.09 (0.70) 0.27 (0.19) 0.17 (0.65) 0.30 (0.59) 

I enroll my child in sports teams and clubs such as 

soccer, basketball, and dance. 
0.22 (0.76) -0.14 (0.55) -0.30 (0.25) -0.06 (0.79) -0.48 (0.28) -0.61 (0.34) 

I take my child to places where he/she can be active. 0.18 (0.73) -0.08 (0.64) -0.17 (0.40) -0.38 (0.04)* -0.43 (0.21) -0.51 (0.31) 

I watch my child play sports or participate in other 

activities such as martial arts or dance. 
0.08 (0.92) -0.13 (0.61) -0.22 (0.45) 0.05 (0.86) -0.28 (0.57) -0.42 (0.56) 

Modeling -0.27 (0.53) 0.07 (0.63) 0.19 (0.23) 0.12 (0.40) 0.34 (0.21) 0.40 (0.30) 

I encourage my child to be physically active by 

leading by example (role modeling). 
-1.04 (0.19) 0.38 (0.15) 0.49 (0.10) 0.15 (0.58) 0.76 (0.13) 1.14 (0.12) 

I exercise or am physically active on a regular basis. -0.51 (0.46) 0.17 (0.45) 0.24 (0.36) -0.05 (0.82) 0.25 (0.56) 0.42 (0.50) 

I enjoy exercise and physical activity. 0.44 (0.53) 0.07 (0.76) 0.16 (0.55) 0.16 (0.52) 0.35 (0.44) 0.42 (0.52) 

Use of community resources -0.57 (0.24) 0.01 (0.93) 0.18 (0.33) 0.37 (0.02)* 0.43 (0.16) 0.44 (0.32) 

I encourage my child to use resources in our 

neighborhood to be active (such as the park and the 

school). 

-2.03 (0.24) 0.27 (0.62) 0.69 (0.28) 0.40 (0.49) 1.21 (0.26) 1.48 (0.34) 

I enroll my child in community-based programs (such 

as Girls and Boys Club, YMCA) where he/she can be 

active. 

-0.28 (0.60) 0.11 (0.55) 0.17 (0.41) 0.28 (0.13) 0.30 (0.38) 0.40 (0.41) 

I find ways for my child to be active when school is 

out by, for example, enrolling him/her in summer 

camp and after school programs. 

-1.14 (0.12) 0.27 (0.24) 0.28 (0.30) 0.34 (0.16) 0.44 (0.33) 0.71 (0.27) 

Restricting sedentary activities -0.83 (0.07) 0.26 (0.07) 0.33 (0.05)* 0.09 (0.56) 0.36 (0.20) 0.62 (0.13) 

I limit how long my child plays video games. -2.25 (0.05)* 0.55 (0.14) 0.91 (0.04)* 1.01 (0.01)* 1.68 (0.02)* 2.23 (0.03)* 

I limit how long my child can watch TV or DVDs 

each day (including educational and non-educational 

programs). 

-1.12 (0.17) 0.42 (0.10) 0.47 (0.12) 0.31 (0.26) 0.70 (0.17) 1.12 (0.13) 

I limit how long my child can use the computer for 

things other than homework (such as playing 

computer games and surfing the internet. 

-1.46 (0.19) 0.44 (0.21) 0.59 (0.16) 0.69 (0.06) 1.09 (0.12) 1.53 (0.13) 

Regression coefficients in minutes of activity/hour with p value in parentheses. 

* = significant association (p ≤ 0.05). 

ST, sedentary time; LPA, light physical activity; MPA, moderate physical activity; VPA, vigorous physical activity; MVPA, moderate-to-vigorous 

physical activity; TPA, total physical activity. 
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Table 3.3: Associations between parent physical activity practices and ACTS-MG items and activity in boys 

 ST LPA MPA VPA MVPA TPA 

Logistical support -1.41 (0.18) 0.37 (0.21) 0.40 (0.27) 0.43 (0.21) 0.68 (0.29) 1.04 (0.24) 

I enroll my child in sports teams and clubs such as 

soccer, basketball, and dance. 
-0.22 (0.85) -0.07 (0.83) -0.12 (0.76) 0.03 (0.94) -0.22 (0.75) -0.28 (0.76) 

I take my child to places where he/she can be active. 0.32 (0.76) -0.20 (0.49) -0.56 (0.11) -0.83 (0.01)* -1.19 (0.05)* -1.40 (0.10) 

I watch my child play sports or participate in other 

activities such as martial arts or dance. 
-0.62 (0.65) 0.08 (0.83) 0.10 (0.83) 0.31 (0.48) 0.33 (0.68) 0.41 (0.72) 

Modeling -0.50 (0.51) 0.21 (0.31) 0.40 (0.12) 0.34 (0.17) 0.71 (0.11) 0.93 (0.14) 

I encourage my child to be physically active by 

leading by example (role modeling). 
-1.48 (0.31) 0.63 (0.13) 0.77 (0.13) 0.39 (0.40) 1.16 (0.18) 1.78 (0.14) 

I exercise or am physically active on a regular basis. -0.53 (0.68) 0.35 (0.33) 0.27 (0.54) -0.12 (0.77) 0.21 (0.78) 0.56 (0.59) 

I enjoy exercise and physical activity. 1.25 (0.36) 0.15 (0.69) 0.43 (0.36) 0.49 (0.26) 0.78 (0.33) 0.94 (0.41) 

Use of community resources -0.97 (0.23) 0.22 (0.33) 0.49 (0.08) 0.60 (0.02)* 0.97 (0.04)* 1.20 (0.08) 

I encourage my child to use resources in our 

neighborhood to be active (such as the park and the 

school). 

-1.37 (0.65) 0.20 (0.81) 0.36 (0.73) 0.38 (0.70) 0.64 (0.72) 0.84 (0.74) 

I enroll my child in community-based programs 

(such as Girls and Boys Club, YMCA) where he/she 

can be active. 

-0.26 (0.80) 0.25 (0.37) 0.49 (0.16) 0.61 (0.05)* 0.93 (0.11) 1.18 (0.15) 

I find ways for my child to be active when school is 

out by, for example, enrolling him/her in summer 

camp and after school programs. 

-2.09 (0.14) 0.60 (0.13) 0.87 (0.07) 0.60 (0.19) 1.21 (0.15) 1.82 (0.12) 

Restricting sedentary activities -0.53 (0.54) 0.26 (0.28) 0.34 (0.25) 0.05 (0.87) 0.31 (0.55) 0.58 (0.42) 

I limit how long my child plays video games. -2.52 (0.31) 0.73 (0.30) 1.05 (0.22) 1.12 (0.15) 1.98 (0.17) 2.72 (0.18) 

I limit how long my child can watch TV or DVDs 

each day (including educational and non-educational 

programs). 

-0.87 (0.57) 0.55 (0.21) 0.39 (0.47) -0.08 (0.87) 0.37 (0.68) 0.92 (0.47) 

I limit how long my child can use the computer for 

things other than homework (such as playing 

computer games and surfing the internet. 

-1.58 (0.48) 0.57 (0.37) 0.71 (0.36) 0.76 (0.29) 1.28 (0.33) 1.85 (0.32) 

Regression coefficients in minutes of activity/hour with p value in parentheses. 

* = significant association (p ≤ 0.05). 

ST, sedentary time; LPA, light physical activity; MPA, moderate physical activity; VPA, vigorous physical activity; MVPA, moderate-to-vigorous 

physical activity; TPA, total physical activity. 
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Table 3.4: Associations between parent physical activity practices and ACTS-MG items and activity in girls 

 ST LPA MPA VPA MVPA TPA 

Logistical support 0.59 (0.38) -0.15 (0.56) -0.28 (0.31) 0.10 (0.67) -0.47 (0.29) -0.59 (0.38) 

I enroll my child in sports teams and clubs such as 

soccer, basketball, and dance. 
1.08 (0.23) -0.27 (0.45) -0.56 (0.12) -0.02 (0.95) -0.86 (0.14) -1.08 (0.23) 

I take my child to places where he/she can be 

active. 
0.07 (0.89) -0.06 (0.76) 0.02 (0.92) -0.11 (0.57) 0.00 (0.99) -0.07 (0.89) 

I watch my child play sports or participate in other 

activities such as martial arts or dance. 
1.25 (0.14) -0.31 (0.35) -0.53 (0.13) -0.31 (0.28) -0.98 (0.08) -1.25 (0.14) 

Modeling 0.10 (0.83) -0.06 (0.72) -0.02 (0.93) -0.11 (0.46) -0.04 (0.88) -0.10 (0.83) 

I encourage my child to be physically active by 

leading by example (role modeling). 
-0.33 (0.69) 0.08 (0.81) 0.14 (0.68) -0.16 (0.57) 0.22 (0.68) 0.33 (0.69) 

I exercise or am physically active on a regular basis. 0.01 (0.99) -0.08 (0.76) 0.08 (0.78) -0.15 (0.55) 0.06 (0.90) -0.01 (0.99) 

I enjoy exercise and physical activity. -0.29 (0.68) 0.10 (0.72) 0.06 (0.84) 0.01 (0.95) 0.18 (0.70) 0.29 (0.68) 

Use of community resources 0.33 (0.55) -0.20 (0.35) -0.15 (0.51) 0.16 (0.40) -0.15 (0.69) -0.33 (0.55) 

I encourage my child to use resources in our 

neighborhood to be active (such as the park and the 

school). 

-1.25 (0.50) 0.09 (0.90) 0.66 (0.39) 0.09 (0.89) 1.13 (0.36) 1.26 (0.50) 

I enroll my child in community-based programs 

(such as Girls and Boys Club, YMCA) where 

he/she can be active. 

0.11 (0.85) 0.04 (0.87) -0.06 (0.79) 0.04 (0.83) -0.15 (0.69) -0.11 (0.85) 

I find ways for my child to be active when school is 

out by, for example, enrolling him/her in summer 

camp and after school programs. 

-0.18 (0.80) 0.06 (0.82) -0.01 (0.96) 0.34 (0.16) 0.10 (0.83) 0.18 (0.80) 

Restricting sedentary activities -0.71 (0.12) 0.30 (0.10) 0.29 (0.12) 0.09 (0.56) 0.28 (0.34) 0.71 (0.12) 

I limit how long my child plays video games. -1.59 (0.13) 0.37 (0.38) 0.71 (0.10) 0.77 (0.03)* 1.19 (0.09) 1.59 (0.13) 

I limit how long my child can watch TV or DVDs 

each day (including educational and non-

educational programs). 

-0.66 (0.41) 0.18 (0.58) 0.29 (0.38) 0.35 (0.20) 0.47 (0.37) 0.66 (0.41) 

I limit how long my child can use the computer for 

things other than homework (such as playing 

computer games and surfing the internet. 

-0.95 (0.37) 0.29 (0.48) 0.38 (0.38) 0.45 (0.22) 0.63 (0.37) 0.95 (0.37) 

Regression coefficients in minutes of activity/hour with p value in parentheses. 

* = significant association (p ≤ 0.05). 

ST, sedentary time; LPA, light physical activity; MPA, moderate physical activity; VPA, vigorous physical activity; MVPA, moderate-to-vigorous 

physical activity; TPA, total physical activity. 
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Abstract 

Purpose: To explore possible associations between parent satisfaction of their child’s 

body size and parent physical activity (PA) practices, home environment factors, and 

child PA and sedentary time (ST). 

Methods: One hundred sixty-four primary parent (34±8 yrs.; 29 males, 130 females, 5 

unreported)/child (4±1 yrs.; 77 boys, 87 girls) dyads participated in the study. Parent 

satisfaction of child body size was assessed using gender- and age-specific Collins’ body 

figures and determined by comparing parent’s selection of their child’s current and ideal 

body size. Parent PA practices were assessed by parent completion of the Activity 

Support Scale for Multiple Groups survey. Home environment was assessed via parent 

completion of the Comprehensive Home Environment Survey using the PA and media 

portions. Child PA and ST was assessed for 7 days via accelerometer (ActiGraph GT3X+ 

or wGT3X-BT) using age appropriate cut-points. Multiple multilevel mixed-effects 

logistic regression analyses were utilized to identify if parent satisfaction of child body 

size was associated with parent PA practices, home environment factors, or child PA or 

ST in the whole sample and by child gender. Statistical significance was set at p≤0.05. 

Results: Parents reporting wanting their child to be larger was negatively associated with 

PA availability (p=0.02). Additionally, parents reporting wanting their boy to be larger 

was positively associated with parent PA role modeling (p=0.01) and parents reporting 

wanting their girl to be larger was negatively associated with parent PA role modeling 

(p=0.01). 

Conclusion: This observation suggests that parents that are dissatisfied with their child’s 

body size and want their child to be larger may be providing less active toys, equipment, 

and active play spaces for their children in comparison to parents that are satisfied with 
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their child’s body size. Additionally, parents that want their boys to be larger may be role 

modeling their own positive PA behaviors more while parents that want their girls to be 

larger may be role modeling their PA behaviors less than parents that are satisfied with 

their children’s body size. Parents should be encouraged to model healthy PA behaviors 

to their children regardless of child gender or the parent’s satisfaction of their child’s 

body size.  
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 Introduction 

 Childhood obesity is a critical public health concern as approximately 23% of 

preschool-age children in the United States are overweight or obese.1 Obesity in children 

has been linked to an increased risk of hypertension, dyslipidemia, and impaired glucose 

tolerance as well as a heightened risk for obesity and coronary heart disease as an adult.2-5 

Additionally, evidence suggests overweight and/or obese preschool children are four 

times more likely to be overweight as adults.5  

 Parents are entrusted to recognize unhealthy weight and body size in their 

children.6,7 Body size satisfaction is defined as the subjective, personal attitudinal 

evaluation of body size.8 In adults, body size satisfaction influences health behaviors 

including dieting and physical activity (PA) engagement.9,10 Kruger et al.9 found that 

regardless of actual weight status, men and women that reported being satisfied with their 

body size were more likely to be regularly active than their dissatisfied counterparts. 

Similarly, Blake and colleages10 reported weight satisfaction was associated with being 

more active in men and women. Hager et al.11 examined the accuracy of maternal 

perceptions of and satisfaction in toddler body size in mother-toddler dyads and reported 

almost 70% of mothers were satisfied with their toddler’s body size. 

Due to the complex, multifactorial etiological nature of childhood obesity,12 

researchers have begun exploring the potential role of body size satisfaction in prevention 

of childhood overweight and obesity and promotion of healthful nutrition and PA.13 PA is 

widely considered an important method of prevention and reduction of childhood 

obesity14,15 and the preschool years have been shown to be foundational in the 
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development of health behaviors.16-19 PA behaviors developed in early childhood become 

habitual and are difficult to modify as a child ages.19,20  

Health behaviors of young children, including objectively-measured PA and 

sedentary time (ST), are associated with physical and social home environment factors 

and parent PA practices.21,22 Rhee et al.6 found that parents that perceive that their child’s 

weight is a problem are more likely to modify their household environment. Considering 

the relationship between body size satisfaction and health behaviors in adults and the 

physical and social determinants of PA and ST in young children, we argue that parent 

satisfaction of their child’s body size, regardless of the child’s actual weight status, may 

be associated with the home environment created by parents, certain parenting practices, 

and the amount of activity engaged in by children. Therefore, the purpose of this study is 

to explore possible associations between parent satisfaction of their child’s body size and 

parent PA practices, home environment factors, and child PA and ST.  

Methods 

Data for the current analyses is a subset of data from a multi-time point, 

longitudinal study that evaluated the efficacy of iGrow Readers, an interactive, literacy-

based nutrition and physical activity curriculum for preschoolers developed by South 

Dakota State University Extension. The iGrow Readers program pairs 31 children’s 

books with nutrition and PA information and activities. Books are read in preschool 

classrooms and accompanied by lessons that promote healthy eating and PA. All study 

procedures and materials were approved by the Human Subjects Institutional Review 

Board at South Dakota State University. Parents provided written informed consent and 

children provided verbal assent prior to participation. 
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Participants 

 Three to five year-old children and their primary parents were recruited from 14 

preschools located in South Dakota, Nebraska, and Minnesota. The primary parent of the 

family unit was established by having the parent that spends the most time with the child 

during a typical week to participate in the evaluations. The initial sample consisted of 293 

children (137 boys, 156 girls) and their parents (50 males, 238 females, 5 unreported). 

Research Protocol 

 Trained research personnel traveled to each preschool to meet face-to-face with 

all study participants, collect anthropometric data, hand out materials for PA and ST 

monitoring, and distribute survey packets. Survey assessments were sent home with 

parents, completed at their convenience, and returned to the preschool following the PA 

assessment wear period. 

Anthropometrics. Height was measured to the nearest 0.1 cm with an Adult/Child 

Shorrboard stadiometer (Weight and Measure, LLC, Olney, MD) and body weight was 

measured to the nearest 0.01 kg with an Electronic Seca Scale 890 (Seca, Vogel & Halke, 

Hamburg, Germany) in parent and child participants. Height and weight measurements 

were taken twice; a third measurement was taken if the first two measurements differed 

by >0.5 cm for height and >0.5 kg for weight. The average of the two measurements 

within this acceptable range was used in data analyses. BMI percentile and BMI z-scores 

for children23 were calculated and evaluated using references from the CDC. Children 

whose BMI percentile-for-age and -gender was <85th percentile were categorized as 

normal weight, including children under the 5th percentile classification for underweight. 

Children whose BMI percentile-for-age and -gender was in the 85th percentile or greater 
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were categorized as overweight or obese, including children over the 95th percentile 

classification for obesity. 

Parent satisfaction of child body size assessment. Parent satisfaction of child body 

size was assessed using gender- and age-specific Collins’ body figures.24 Body sizes were 

represented by line drawings depicting seven body sizes, with an assigned numerical 

identity, ranging from very thin (1) to very fat (7). Collins’ figures have been shown to be 

a reliable and valid tool to measure parent satisfaction of preschool-age child body size.25 

Parent participants were presented with two identical sets of gender-appropriate child 

figures as a component of a packet of questionnaires given to parents during their data 

collection appointment with the research team. Using one set of figures, parents were 

asked to circle the specific figure that most closely resembled their perception of their 

child’s current body size. On the second set of figures, parents were asked to circle the 

specific figure that most closely resembled their perception of their child’s ideal body 

size. Parent satisfaction of their child’s body size was determined by comparing the 

parent’s selection of their child’s current and ideal body size and responses were 

stratified into three categories: satisfied, wanted their child to be smaller, and wanted 

their child to be larger. 

Physical activity and sedentary time assessment. Physical activity and ST were 

assessed for one week via accelerometers (GT3X+ or wGT3X-BT, ActiGraph, Pensacola, 

FL) in child participants. The children wore the device on an elastic belt and were 

instructed to wear the belt at all times, from when they got up in the morning until they 

went to bed at night, with the exception of bathing or any other time the instrument could 

become submerged in water. Throughout the activity monitor wear time, reminder 
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emails, phone calls, and/or text messages were made to the parents to optimize 

compliance. 

The accelerometers were initialized to collect raw data at a sample rate of 30 Hz 

using ActiLife software (ActiGraph, Pensacola, FL). Following the week of participant 

wear, monitors were downloaded using ActiLife and an epoch length of 10 seconds was 

used.26-28 Data was imported into SAS (version 9.3, SAS Institute, Cary, NC) to filter and 

remove participating children who did not meet compliance standards of wear time. 

Compliance standards required minimum wear time to include three valid week days and 

one valid weekend day. A day was considered valid if the subject had a minimum of 8 

hours of wear time during waking hours.29 Non-wear time was defined as at least 60 

consecutive minutes of zero activity counts.30 Daily mean minutes of sedentary time 

(ST), light PA (LPA), moderate PA (MPA), vigorous PA (VPA), and TPA (sum of light, 

moderate, and vigorous PA) during waking hours for the full week, week days, and 

weekend days were calculated using age-appropriate Pate et al.31 cut points. Data was 

then further divided into preschool and outside of preschool sections of time and the 

outside of preschool data was sued for the current statistical analyses. All ST and PA data 

is presented as average minutes per hour. 

Parent physical activity practices assessment. Parent PA practices were assessed 

by the parent participant’s completion of the Activity Support Scale for Multiple Groups 

(ACTS-MG)32 survey. The ACTS-MG is a 12-item tool with Likert scale responses 

ranging from “strongly disagree” (1) to “strongly agree” (4).32 The four parent PA 

practices scales quantified by the ACTS-MG and used for the current study include: 

logistical support of child PA (3 items), role modeling (3 items), use of community 
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resources to promote child PA (3 items), and restricting child sedentary activities (3 

items).32 

Home environment assessment. Home environment was assessed by the parent 

participant’s completion of the Comprehensive Home Environment Survey (CHES).33 

The CHES is a 12-part questionnaire assessing home food, PA, and media environment. 

For this study, only the PA and media portions of the CHES were used. The following 

subscales related to PA were quantified: availability, accessibility, role modeling, and 

supporting parental policies. Additionally, the following home environment subscales 

related to ST were quantified: media availability, media role modeling, and parental 

policies to monitor media.  

Demographics. Parent participants identified age, gender, and race/ethnicity for 

themselves and their children. Due to a largely homogenous population, race was 

dichotomized as white or non-white. Annual household income and highest level of 

parent education was indicated on a demographics form. Parental education was 

categorized as 1) less than bachelor’s degree, 2) a bachelor’s degree, and 3) higher than a 

bachelor’s degree. Household income was dichotomized as 1) < $9,999-$59,999 and 2) ≥ 

$60,000. 

Statistical Analysis 

 Descriptive statistics were calculated for anthropometric, parent satisfaction of 

child body size, PA and ST, parent PA practices, and home environment subscales and 

stratified by gender. T-tests were used to evaluate differences in continuous 

measurements between boys and girls. Multiple multilevel mixed-effects logistic 

regression analyses were utilized to identify if parent satisfaction of child body size was 
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associated with ST, PA, parent PA practices, or home environment factors. The 

“satisfied” category served as the base outcome. Regression models controlled for the 

following confounding variables: child BMI category, child gender, child age, child race, 

annual household income, parental education, and parent race. All analyses were 

conducted using Stata (Stata/IC 14, College Station, TX). The criterion for statistical 

significance was set at p ≤ 0.05. Data are presented as mean ± SD. 

Results 

Descriptive analysis of anthropometrics and demographics 

 Of the initial sample of 293 children, 239 had parent satisfaction of child body 

size data. Case-wise deletion removed an additional 35, 4, and 35 participants due to 

incomplete PA, parent PA practices, and home environment data, respectively. Thus, the 

final sample size used for analyses was 164 children (n = 77 boys, 87 girls). Children 

were, on average 3.6 ± 0.68 years of age, 103.65 ± 6.88 cm tall, and weighed 17.36 ± 

2.76 kg. No significant differences were seen in height, weight, or BMI percentile 

between genders. Eighty-one percent of children (n=132) were categorized as normal 

weight as indicated by BMI percentile while the remaining 19% were categorized as 

overweight or obese. Seventy-six percent of parents (n=124) reported being satisfied with 

their child’s body size, 7% reported wanting their child to be smaller, and 17% reported 

wanting their child to be larger. Additionally, parents that reported wanting their child to 

be smaller was positively associated with having an overweight and/or obese boy 

(p=0.03) or girl (p=0.009). 
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Associations between parent satisfaction of child body size and sedentary time, physical 

activity, parent physical activity practices, and home environment 

 Significant associations were found between parent satisfaction of child body size 

and home environment factors. Parents that reported wanting their child to be larger was 

negatively associated with PA availability (p=0.02) (Table 4.2). Parents that reported 

wanting their boy to be larger was positively associated with parent PA role modeling 

(p=0.01) while parents that reported wanting their girl to be larger was negatively 

associated with parent PA role modeling (p=0.01, Tables 4.3 & 4.4). No other significant 

associations were found between parent satisfaction of child body size and ST, PA, 

parent PA practices (Tables 4.2, 4.3, & 4.4). 

Discussion 

 Considering the prevalence of childhood obesity and the foundational 

development of health behaviors during early childhood, establishing positive PA 

behaviors in preschool-age children is of crucial importance. Body size satisfaction has 

been found to be associated with health behaviors in adults.9,10 However, this study is the 

first to explore associations between parents’ satisfaction of preschool-age children’s 

body size and child PA, ST, and other determinants of child PA including parent PA 

practices and home environment factors. 

 The findings of the present study indicate PA availability is negatively associated 

with parents wanting their children to be larger, suggesting that the children of parents 

that want their child to be larger have less active spaces, toys, and sports and PA 

equipment in the home than the children of parents that are satisfied with their child’s 

body size. Our findings also indicate parent PA role modeling is significantly associated 
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with parents wanting their sons and daughters to be larger. However, these findings are 

contrasting in child genders. Parents that want their boy children to be larger have been 

found to report practicing more PA role modeling than parents that are satisfied with their 

sons’ body size. Alternately, parents that want their girl children to be larger have been 

found to report practicing significantly less PA role modeling than parents that are 

satisfied with their daughters’ body size.   

 These results suggest a noteworthy finding in parent PA modeling in boys and 

girls based on body size satisfaction. This finding regarding PA modeling may be driven 

and supported by the findings of Aim 1 of this dissertation project. Several home 

environment factors, including PA modeling, were found to be significantly associated 

with activity in boys but not girls. The findings of the present study strengthen the claim 

that physical and social home environment that are significantly associated with activity 

in preschool-age children are different in boys and girls. Parents may be unconsciously 

creating and fostering more PA opportunities for boys based on typical gender-normal 

activities. Parents should be encouraged to create and foster more PA opportunities for 

their girls regardless of their satisfaction in their child’s body size. 

Collectively, results from this study also indicate that parents that want their 

children to be larger may be less concerned about weight and weight-related behaviors, 

including providing active play equipment and spaces for their children as well as using 

their activity as a model for their children. It is relevant to highlight that our significant 

findings were associated with parents wanting their child to be larger; we found no 

significant associations in parents wanting their children to be smaller in relation to the 

physical and social home environment created by parents or child activity. While the 
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purpose of this study was to explore parent satisfaction of child body size regardless of 

actual child weight, these lack of findings pertaining to parents wanting their child to be 

smaller could be attributed to previous research that indicated parents report little concern 

in their child’s body size even if their own child is overweight or obese.34 Hager et al.11 

found that 70% of all mothers and approximately 80% of mothers of overweight toddlers 

were satisfied with their child’s body size. Furthermore, parents typically only become 

concerned about their child’s weight when it coincides with serious weight-related health 

consequences.35 Commonly, parents assume that their preschool-aged child will 

“outgrow” overweight or obesity or that their child is simply “big-boned”.36 Ultimately, 

parents that perceive their child’s weight is a problem and are therefore dissatisfied with 

their child’s body size may be more likely to modify their household environment.6  

An inherent strength of this study is the novelty of investigating associations of 

parent satisfaction of child body size. Another strength of the study was the use of 

objectively-measured PA and ST and the use of a comprehensive survey to measure 

home environment factors. Other strengths include the adjustment for significant 

confounders in the regression models. While the current study used a large sample of 

parent-child dyads from various geographical locations in the Midwest ranging in 

population size, there is a general homogeneity and lack of diversity within our sample 

which may limit the generalizability of our findings. Additionally, parent satisfaction of 

child body size assessment and PA data used for analyses was collected at the baseline 

time point of the multi-time point study and the CHES home environment and ACTS-

MG parent PA practices assessments were completed at the follow-up time point. While 

preliminary findings indicate that children’s PA behaviors did not significantly change as 
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a result of the curriculum, it is possible that PA, parent satisfaction of child body size, 

home environment factors, and/or parent PA practices may have changed over the course 

of the study duration due to seasonal influences and is a potential limitation of the study.  

 The current study adds new and innovative empirical evidence to the body of 

knowledge related to the transdisciplinary and complex nature of childhood obesity. This 

observation suggests that parents that are dissatisfied with their child’s body size and 

want their child to be larger may be providing less active toys, equipment, and active play 

spaces for their children in comparison to parents that are satisfied with their child’s body 

size. Additionally, these data also highlight using gender-specific practices in respect to 

the promotion and facilitation of PA opportunities in preschool-age children. Parents 

should be encouraged to model healthy PA behaviors to their children regardless of child 

gender or the parent’s satisfaction of their child’s body size. 
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Table 4.1: Descriptive Statistics Stratified by Gender –Mean (SD) 

 All (n=164) Boys (n=77) Girls (n=87) p 

Age (yrs) 3.61 (0.68) 3.56 (0.66) 3.66 (0.70) 0.36 

Height (cm) 103.65 (6.88) 103.63 (7.32) 103.67 (6.52) 0.98 

Weight (kg) 17.36 (2.76) 17.26 (2.51) 17.45 (2.97) 0.66 

BMI z-score 0.22 (1.02) 0.08 (1.03) 0.34 (0.99) 0.09 

p = independent sample t-tests for anthropometric differences between genders. 

* = significant difference (p≤0.05) 

SD, standard deviation; cm, centimeters; kg, kilograms; yrs, years 

 

 

Table 4.2: Associations between parent satisfaction of child body size and parent 

physical activity practices, home environment factors, and child activity 

 Dissatisfied: 

Wants Child to be 

Smaller  

Dissatisfied: 

Wants Child to be 

Larger 

Logistical support 0.03 (0.96) 0.24 (0.68) 

Modeling (ACTS-MG) 0.08 (0.88) -0.15 (0.71) 

Use of community resources 0.32 (0.60) 0.58 (0.17) 

Restricting sedentary activities 0.25 (0.66) -0.18 (0.67) 

PA availability -0.16 (0.08) -0.14 (0.03)* 

PA accessibility -0.17 (0.87) -0.92 (0.27) 

PA role modeling (CHES) -0.47 (0.28) 0.03 (0.93) 

Gym attendance 1.72 (0.13) 0.43 (0.62) 

Parental policies to support PA -0.13 (0.68) 0.25 (0.29) 

Media availability 0.13 (0.66) -0.11 (0.55) 

Media role modeling -0.91 (0.52) -0.82 (0.38) 

Parental policies to monitor media -0.10 (0.64) -0.16 (0.34) 

ST (min/hr) -0.08 (0.42) 0.06 (0.37) 

LPA (min/hr) 0.24 (0.48) -0.27 (0.22) 

MPA (min/hr) 0.26 (0.35) -0.05 (0.80) 

VPA (min/hr) 0.49 (0.13) 0.19 (0.34) 

MVPA (min/hr) 0.18 (0.30) 0.03 (0.79) 

TPA (min/hr) 0.12 (0.33) -0.02 (0.80) 

Regression coefficients with p value in parentheses. 

Reference category: Parents satisfied with child body size. 

* = significant difference (p≤0.05). 

ST, sedentary time; LPA, light physical activity; MPA, moderate physical activity; 

VPA, vigorous physical activity; MVPA, moderate-to-vigorous physical activity; 

TPA, total physical activity; min/hr, minutes per hour. 
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Table 4.3: Associations between parent satisfaction of child body size and home 

environment factors in boys 

 Dissatisfied: 

Wants Child to be 

Smaller  

Dissatisfied: 

Wants Child to be 

Larger 

Logistical support -0.31 (0.77) 0.04 (0.95) 

Modeling (ACTS-MG) 0.84 (0.27) 0.47 (0.42) 

Use of community resources 1.25 (0.17) 0.84 (0.14) 

Restricting sedentary activities 0.82 (0.35) 0.29 (0.61) 

PA availability -0.29 (0.08) -0.20 (0.06) 

PA accessibility 0.18 (0.91) -1.57 (0.27) 

PA role modeling (CHES) -0.41 (0.51) 1.14 (0.01)* 

Gym attendance 1.68 (0.32) 0.86 (0.47) 

Parental policies to support PA 0.05 (0.92) 0.53 (0.11) 

Media availability 1.03 (0.07) -0.08 (0.79) 

Media role modeling -1.48 (0.45) -1.38 (0.30) 

Parental policies to monitor media -0.43 (0.28) -0.16 (0.52) 

ST (min/hr) -0.07 (0.55) 0.02 (0.81) 

LPA (min/hr) 0.14 (0.74) -0.12 (0.67) 

MPA (min/hr) 0.39 (0.29) 0.18 (0.42) 

VPA (min/hr) 0.73 (0.08) 0.26 (0.29) 

MVPA (min/hr) 0.30 (0.19) 0.15 (0.27) 

TPA (min/hr) 0.17 (0.30) 0.06 (0.53) 

Regression coefficients with p value in parentheses. 

Reference category: Parents satisfied with child body size. 

* = significant difference (p≤0.05). 

ST, sedentary time; LPA, light physical activity; MPA, moderate physical activity; 

VPA, vigorous physical activity; MVPA, moderate-to-vigorous physical activity; TPA, 

total physical activity; min/hr, minutes per hour. 
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Table 4.4: Associations between levels of parent satisfaction of child body size and 

home environment factors in girls 

 Dissatisfied: 

Wants Child to be 

Smaller  

Dissatisfied: 

Wants Child to be 

Larger 

Logistical support -0.14 (0.89) 0.99 (0.43) 

Modeling (ACTS-MG) -1.48 (0.13) -0.68 (0.26) 

Use of community resources -2.13 (0.18) 0.44 (0.54) 

Restricting sedentary activities -0.49 (0.57) -0.53 (0.42) 

PA availability -0.14 (0.34) -0.12 (0.14) 

PA accessibility -0.43 (0.77) -0.62 (0.58) 

PA role modeling (CHES) -0.39 (0.59) -1.42 (0.01)* 

Gym attendance 3.44 (0.13) -0.20 (0.88) 

Parental policies to support PA -0.43 (0.46) -0.06 (0.87) 

Media availability -0.32 (0.42) -0.10 (0.70) 

Media role modeling -0.40 (0.87) -0.10 (0.94) 

Parental policies to monitor media 0.21 (0.52) -0.23 (0.35) 

ST (min/hr) -0.06 (0.76) 0.19 (0.23) 

LPA (min/hr) 0.37 (0.48) -0.57 (0.17) 

MPA (min/hr) 0.10 (0.84) -0.57 (0.13) 

VPA (min/hr) -0.12 (0.88) 0.24 (0.54) 

MVPA (min/hr) -0.00 (0.99) -0.23 (0.32) 

TPA (min/hr) 0.06 (0.77) -0.19 (0.22) 

Regression coefficients with p value in parentheses. 

Reference category: Parents satisfied with child body size. 

* = significant difference (p≤0.05). 

ST, sedentary time; LPA, light physical activity; MPA, moderate physical activity; 

VPA, vigorous physical activity; MVPA, moderate-to-vigorous physical activity; TPA, 

total physical activity; min/hr, minutes per hour. 
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Chapter 5 

Discussion and Overall Conclusion 

Childhood obesity and energy balance-related behaviors like physical activity 

(PA) and sedentary time (ST) are multifactorial in etiology. Early childhood is a crucial 

time to promote PA behaviors as the preschool years have been shown to be foundational 

in the development of health behaviors.1-4 PA behaviors develop and become habitual in 

childhood and are difficult to modify as a child ages.4,5 Therefore, there is a critical need 

to identify modifiable physical and social environmental determinants that promote or 

discourage PA and ST in preschool-age children. The purpose of this dissertation was to 

explore potential relationships among home environment factors, parenting practices, and 

PA and ST in preschool-age children. 

The current project found, in the preschool-age population, boys that had more 

active play spaces, toys, and sports and PA equipment in their home accumulated less ST. 

Additionally, parents that engaged in PA role modeling, established policies to support 

PA, and monitored media use had boys that accumulated more PA. Furthermore, parents 

that report using community resources, specifically programs such as Girls and Boys 

Club and YMCA, had boys that accumulated more PA.  

Although the Comprehensive Home Environment Survey (CHES) used in 

Chapter 2 and the Activity Support Scale for Multiple Groups (ACTS-MG) used in 

Chapter 3 assessed three equivalent social parenting practices, the current project found 

differences in significant findings between the survey tools used. The CHES and ACTS-

MG both found having policies to monitor media (CHES) and restricting sedentary 

activities, specifically video game use (ACTS-MG) was negatively associated with 
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children’s ST and positively associated with PA. However, we found parental role 

modeling of PA and parent gym attendance were significantly associated with children’s 

PA when assessed by the CHES but the equivalent practice from the ACTS-MG was not. 

Additionally, we found parental policies to support PA assessed by the CHES was 

significantly associated with children’s PA but the equivalent parenting practice 

measured by the ACTS-MG was not. 

These differences in findings of comparable social parenting practices between 

the survey tools is potentially due to the greater number of all-inclusive questions 

included in the CHES in comparison to the questions in the ACTS-MG. The ACTS-MG 

asked parents to indicate their level of agreement to statements related to specific 

behaviors. Alternately, the CHES provided the parents completing the survey with a 

thoughtful prompt to consider the types of things done during leisure time and parenting 

related to PA and asked parents to indicate how often they exhibited specific behaviors. 

The use of prompts to indicate context and guide parents completing the CHES and 

difference in wording may have encouraged parents to think more deeply about the items 

presented, thus eliciting more accurate responses. Additionally, there was a difference in 

scoring of comparable parenting practices between the survey tools. The ACTS-MG 

quantified parenting PA practices by using the mean of three related items. The CHES 

quantified parenting PA practices by calculating the sum of six items for PA role 

modeling and seven items for parental policies to support PA. In light of this difference in 

scoring, it may have been easier to find significant associations due to the greater range 

of parenting PA practices scores calculated with the CHES compared to the inherently 
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smaller range of ACTS-MG scores. Further research should be done to determine which 

survey is more valid in assessing parent PA practices.   

The current project also found that parents who were dissatisfied with their 

children’s body size and wanted their children to be larger reported having less active 

spaces, toys, and sports and PA equipment in the home. Furthermore, we found that 

parents who wanted their boys to be larger reported practicing significantly more PA role 

modeling whereas parents who wanted their girls to be larger reported practicing 

significantly less PA role modeling. It is interesting to note that our significant findings 

pertaining to parent satisfaction of child body size were associated with parents wanting 

their child to be larger. We found no significant associations in parents wanting their 

children to be smaller in relation to the physical and social home environment created by 

parents.  

Previous research has indicated that parents that perceive their children’s weight 

is a problem are more likely to modify their home environment. However, previous 

findings also indicate that parents typically only become concerned about their children’s 

weight when it coincides with serious weight-related health consequences. Altogether, it 

is possible that our subsample of parents that were dissatisfied with their child’s body 

size and wanted their children to be smaller may not view their children’s weight as a 

problem, and as a result, are not modifying their home environment to promote PA. In 

light of these findings, we need to educate parents on the benefits of PA engagement in 

children beyond weight control including promotion of healthy growth and development 

of bone mineral density, gross motor skills, mental health, and concentration and 

attentiveness. Therefore, even if parents are not concerned about their children’s weight 
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status, by highlighting additional influential benefits of PA outside of its fundamental 

role in energy balance, parents may be more willing to make an effort to promote PA in 

their children. Moreover, parents may not know how to go about promoting PA in their 

home. Consequently, we need to educate parents on strategies to promote PA and 

discourage ST within their home through modification of the physical home environment 

and their parenting practices.   

A majority of previous studies used a variety of subjective or alternative methods 

to assess child PA and/or ST including parent-report, measuring amount of time children 

spent playing outdoors as a proxy for PA, and/or measuring screen time as a proxy of ST. 

With the current project’s use of accelerometers, we were able to objectively assess child 

ST and the whole range of PA intensities. We postulated that using total PA (TPA), 

which includes light intensity PA (LPA), as opposed to moderate-to-vigorous PA 

(MVPA) would be a better measure for preschool-age children considering this age 

group’s physical and motor development. While we did not find anything significant 

across our studies with regards to LPA specifically, we did find that TPA was positively 

associated with PA role modeling, parents reporting gym attendance, and parental 

policies to monitor media from the CHES and reporting limiting video game use from the 

ACTS-MG. These findings indicate the favorable use of TPA and future studies 

involving preschool-age children should consider assessing and analyzing the full range 

of PA intensities.   

Collectively, the three studies in this dissertation suggested a noteworthy finding 

in regards to home environment factors and parenting practices that are significantly 

associated with child activity. Our results that indicated boys are more active than girls 
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are well supported in previous literature. However, our findings also suggested that the 

home environment factors and parent PA practices significantly associated with 

preschool-age child PA and ST are different in boys and girls. These findings indicate 

that parents may be creating and fostering more PA opportunities for boys and more ST 

opportunities for girls. A possible explanation may be that gender-typical behaviors for 

boys involve more active play where gender-typical behaviors for girls are more 

sedentary in nature. Regardless of their children’s gender, parents should be encouraged 

to promote and foster PA opportunities while limiting sedentary behaviors for their 

children. However, parents of girls may consider adopting a proactive attitude to creating 

and fostering PA opportunities by providing more active play spaces, toys, and sport 

equipment, role modeling PA behavior, and using community resources by taking girls 

places where they can be active in an effort to lessen the disparity in PA accumulation 

between boys and girls.   

As a whole, the findings of this dissertation project provide empirical evidence to 

support our research hypotheses that proposed significant associations exist among the 

home environment, parenting practices, and parent satisfaction of their child’s body size 

and PA and ST in preschool-age children. Additionally, these data that different home 

environment factors and parenting PA practices are significant in boys and girls. This can 

be addressed by encouraging parents to be cognizant of fostering PA opportunities in 

their children regardless of their children’s gender. Parent education including the 

widespread of benefits of PA and health consequences associated with excess 

accumulation of ST should be included in childhood obesity prevention efforts in order to 

encourage parents to promote PA and discourage ST in their preschool-age children. 
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Furthermore, this education needs to include recommendations regarding modifying the 

home environment and parenting practices to create and foster PA opportunities for their 

children.  
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APPENDIX 

Caregiver Comprehensive Home Environment Survey (CHES) 

PART A: Caregiver and home information. Please answer the following demographic and home information 

questions to the best of your knowledge. Demographics are characteristics that describe you. 

  
1. What is your age: _______________________ 

 

2. How would you describe your race?    (please circle your response) 
 

Black or 

African 

American 

White 

 

American 

Indian/Alaskan 

Native  

Asian Mixed 

Race 

Native Hawaiian 

or Other Pacific 

Islander 

Not sure                Other:  

_______ 

 

3. How would you describe your ethnicity?   (please circle your response) 
 

Hispanic or Latino Not Hispanic or Latino Not Sure 

4. What is your height: ______________________ 
 

5. What is your weight: ______________________ 
 

6. How many children (under 18 years of age) live in your home? ______________________ 
 

Instructions: Please answer the questions in reference to the child that is with you at the time you enrolled 

in the study. 

7. What is your relationship with this child  ____________________________ 
 

8. How would you describe the race of the child?   (please circle your response) 
 

Black or 

African 

American 

White 

 

American 

Indian/Alaskan 

Native  

Asian Mixed 

Race 

Native 

Hawaiian or 

Other Pacific 

Islander 

Not 

sure                

Other:  

_______ 

 

9. How would you describe the ethnicity of the child?  (please circle your response) 
Hispanic or Latino Not Hispanic or Latino Not Sure 
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10. What is your family’s annual household income?   (please circle your response) 
 

Less than 

10,000 

 

$10,000 - 

$19,000 

$20,000 - 

$50,000 

 

$50,000 - 

$100,000 

Greater than 

$100,000 

11. Which of the following best describes your occupation  (please circle your response) 
 

Full time working 

outside the home 

 

P/T working outside 

the home 

Working from home 

for a salary 

 

Stay at home 

mom/dad 

 

12. What percent of the time does your child live with you?  (please circle your response) 
 

Less than 25% Between 25% 

and 50% 

Between 50% 

and 75% 

More than 75% but 

less than 100% 

100% 

 

13. Think about who prepares the food in your home, which of the following best indicates your role?   
(please circle your response) 

Food preparation is 

primarily my 

responsibility 

I prepare food 

sometimes but it is 

not primarily my 

responsibility 

I share food 

preparation equally 

with another family 

member 

I rarely prepare food 

in our house 

 

14. Think about who plans family activities in your home, which of the following best reflects your role?  
(please circle your response) 

Activity planning is 

primarily my 

responsibility 

I plan family activities 

but it is not primarily 

my responsibility 

I share family activity 

planning equally with 

another family 

member 

I rarely plan family 

activities 
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15. Think about the foods your child eats, which of the following best describes you? (please circle 
your response) 

I am the one who 

has the most 

knowledge about 

what my child eats 

I have some 

knowledge about 

what my child eats 

but I am not the one 

who knows the most 

I share equally in 

my knowledge of 

what my child eats 

with another family 

member 

I do not usually 

know what my 

child eats 

 

16. Think about the activities your child participates in, which of the following best describes you?  
(please circle your response) 

I am the one who 

has the most 

knowledge about 

my child’s activities 

I have some knowledge 

about my child’s 

activities but I am not the 

one who knows the most 

I share equally in my 

knowledge of my 

child’s activities with 

another family member 

I do not usually 

know about most of 

my child’s activities 

 
17. What best describes your home?     (please circle your response) 

 

Apartment 

 

 

Condominium Multi-family 

house 

 

Single 

Family 

House 

 

Mobile 

Home 

Shelter 

18. How many staircases do you have in your home?   (please circle your response) 
 

0 1 2 3 

 

19. How often does your family eat fruits and vegetables that you have grown?   
(please circle your response) 

 

Not at all 

 

Rarely Some of the 

time 

 

Most of the time 

 

All of the time 

20. What is the average time that you spend preparing the evening meal?    
(please circle your response) 

0-15 minutes 16-30 minutes 31-45 minutes 46-60 minutes >60 minutes 
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21.  Where do you typically shop for your groceries?   (circle all that apply) 
 

Corner Store Farmers Market Grocery Store (e.g., 

Kroger) 

Other: ________ 

 

22. Which of these statements best describes the food eaten in your household in the last 12 months?  
(please circle your response) 

Often we don’t have 

enough to eat 

 

Sometimes we don’t 

have enough to eat 

 

We have enough to eat 

but not always the 

kinds of food we want 

We always have 

enough to eat and the 

kinds of food we want 

 

23. How often during the last 12 months have you been hungry because your family couldn’t afford 
more food? (please circle your response) 
 

 

 

 

  

Almost every month 

 

Some months, but not 

every month 

Only 1-2 months 

 

I have not been hungry 

for this reason 
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PART B: Think about the things that are currently in your home and circle your response for each 

question. 

1. Please indicate if you have the following areas in or around your home. If you have an area but it is 
not suitable for your child to play/exercise in please mark “No” 

Inside playroom/area  Yes No 

Workout/exercise room  Yes No 

Sandbox  Yes No 

Outside Play area/yard   Yes No 

2. What is the approximate size of your yard?    (please circle your response) 
 

We do not have a 

yard 

Small Medium Large 

3.    Which of the following things does your child have?    (please circle your response) 

Jungle-gym/swing set  
Yes No  

If yes, is it in working condition? Yes No 

Size-appropriate bicycle   
Yes No  

If yes, is it in working condition? Yes No 

Rollerblades/skates  
Yes No    

If yes, are they in working condition? Yes No 

Skateboard/scooter 

  

Yes No    

If yes, is it in working condition? Yes No 

Jump rope   
Yes No    

If yes, is it in working condition? Yes No 

Basketball hoop  
Yes No    

If yes, is it in working condition? Yes No 

Baseball equipment (At least one 

of the following: ball, bat or mitt) 

  

Yes No    

If yes, is it in working condition? Yes No 

Yes No    
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Tennis/racquetball racket 

  

If yes, is it in working condition? Yes No 

Hockey Equipment (at least a 

hockey stick)   

Yes No    

If yes, is it in working condition? Yes No 

Ball of any kind (Volleyball, 

soccer, football, fitness ball, foam 

balls etc.)  

Yes No    

If yes, is it in working condition? Yes No 

Pedometer (step counter)  
Yes No    

If yes, is it in working condition? Yes No 

Winter Sports Equipment (at least 

one of the following: sled, skis, 

snowboard, ice skates)   

Yes No    

If yes, is it in working condition? Yes No 

Home aerobic equipment (e.g., 

treadmill, cycle) 

Yes No    

If yes, is it in working condition? Yes No 

Yoga/exercise mat 
Yes No    

If yes, is it in working condition? Yes No 

Hiking shoes   
Yes No    

If yes, are they in working condition? Yes No 

Running shoes (athletic or “tennis” 

shoes)  

Yes No    

If yes, are they in working condition? Yes No 

Sandbox  
Yes No    

If yes, is it in working condition? Yes No 

Trampoline  
Yes No    

If yes, is it in working condition? Yes No 
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Considering the things that you said you have in the question above… 

PART C: In the past 30 days, think about the types of things you did in your leisure time and you parenting 

related to physical activity. Please check the appropriate box for each question 

1. How often did your child see you…                                         (please circle your responses below) 

 Never Rarely Sometimes Frequently Always 

Doing something that was physically active (e.g., 

walking, biking, playing sports)?  
0 1 2 3 4 

Doing moderately active housework or yard-work?  0 1 2 3 4 

Use physical activity for relaxation or stress relief?  0 1 2 3 4 

Yard Game (e.g., croquet, horseshoes 

etc.)  

Yes No    

If yes, is it in working condition? Yes No 

Pool (in ground or above)  
Yes No    

If yes, is it in working condition? Yes No 

Weight lifting equipment, toning 

devices (e.g., free weights) 

Yes No    

If yes, is it in working condition? Yes No 

An active video game like Wii Fit?  
Yes No    

If yes, is it in working condition? Yes No 

Hula Hoop 
Yes No    

If yes, is it in working condition? Yes No 

Swimming gear – bathing suits, 

goggles etc 

Yes No    

If yes, is it in working condition? Yes No 

 Yes No    

Other equipment  

       Please list: __________________ 

_______________________________ 

If yes, is it in working condition? Yes No 
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2. How often…                                                                  (please circle your responses below) 

 Never Rarely Sometimes Frequently Always 

Did your child hear you talk about participating in a 

sport or being physical active?  
0 1 2 3 4 

Did your child hear you say that you were too tired 

to do something active?  
0 1 2 3 4 

Were you physically active with your child or did 

you play sports with him/her?  
0 1 2 3 4 

Did you verbally encourage your child to be 

physically active or play sports?  
0 1 2 3 4 

Did you transport your child to a place where 

he/she can be physically active or play sports?  
0 1 2 3 4 

Did you send your child outside to play when the 

weather was nice?  
0 1 2 3 4 

Did you give your child options to new physical 

activities to try? 
0 1 2 3 4 

Did you praise your child when they were 

physically active?  
0 1 2 3 4 

Did you watch your child practice or perform a 

dance routine? 
0 1 2 3 4 

Did you watch your child practice for sports? 0 1 2 3 4 

Did you watch your child play sports? 0 1 2 3 4 

 

 All Most Some Very few None 

4.   How much of it is stored in an area that your child uses 

regularly? 
1 2 3 4 5 

5.   How much of it is stored someplace where your child 

would need help getting out before he/she can use them. 
1 2 3 4 5 

6.   How much of it is stored out of sight when he/she is not 

using them. 
1 2 3 4 5 
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3. How often, in an average week, do you attend a gym, YMCA, or community center to exercise?  
(please circle your response) 

Not at all 1 time 2 times 3 times 4 times 5 times More than 5 times 

PART D: Think about the media equipment that is currently in your home and circle your response for each 

question 

1. How many TVs do you have in your home?  ________ (If none, skip to question 7) 
 

2. Do you have a digital TV recorder (e.g., TiVo, Replay TV, Sonic Blue)   
(please circle your response) 

 Yes No Don’t know 

 

3. What best describes your television service for the primary television in the home?  
 (please circle your response) 

No TV in the 

home 
No cable Basic cable Cable + premium 

channels 
Satellite/Dish 

 
4. Do you have exercise equipment (such as stationary bikes, treadmills) in your main TV viewing 

area? (please circle your response) 
Yes No 

5. Does your main TV viewing area have adequate space for your child to play or exercise while 
watching TV/Videos?               (please circle your response)  

Yes No 

 
6. Does your child have a TV in his/her bedroom?   (please circle your response) 

Yes No 

 

7. Does your child have a video game station or computer?  (please circle your response)  
Yes No Don’t know 

 

8. Do you have a desktop or laptop computer in your home?  (please circle your response) 
Yes No Don’t know 

 

9. Does your child have a PSP, Nintendo DS, iTouch or any other handheld video game?  
(please circle your response) 

Yes No Don’t know 
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10. Do you have video games on your phone?    (please circle your response) 
Yes No Don’t know 

 

11. Approximately how many video games and computer games are in your home? (Include items that 
are owned, rented and borrowed)   (please circle your response) 

0 1-10 11-20 21-30 31-40 41-50 >50 

12. How often is your television left on, whether or not it is being watched?    
(please circle your response) 

Never Rarely 

 

Sometimes Frequently Always 

13. How often does your child see you…                                             (please circle your response) 
 

 Never Rarely Sometimes Frequently Always 

On the computer?  0 1 2 3 4 

Watching TV/movies?  0 1 2 3 4 

Playing video games 0 1 2 3 4 

 

PART F: Based on the last 30 days, thinking about your parenting regarding time spent watching television, 

playing video games, and on the computer, please circle your answers. 

1. Do you have any firm limits or agreements with your child about how much he/she can watch TV or 
Videos?  
 No (If no, go to Question 2)     Yes (If yes, go to Question 1a) 

 1a. How much time are they allowed to watch Television or Videos per day? 

________________  

 1b. How often are these limits enforced?    (please circle your response) 

Never Rarely Sometimes Frequently Always 
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2. Do you have any firm limits or agreements with your child about how much time he/she is allowed 
to play on the computer or use it to communicate with friends?  
 No (If no, go to Question 3)     Yes (If yes, go to Question 2a) 

2a. How much time is allowed to play or talk with friends on the computer per day? 

__________  

  2b. How often are these limits enforced?   (please circle your response) 

Never Rarely Sometimes Frequently Always 

3. Do you have any firm limits, or agreements, about how much time your child can play video 
games?  
 No (If no, go to question 4)     Yes (If yes, go to Question 3a) 

 3a. How much time are they allowed to play video games per day? ________________  

 3b. How often are these limits enforced?   (please circle your response) 

Never Rarely Sometimes Frequently Always 

4. How often do you discipline your child for playing video games or watching TV without permission?  
(please circle your response) 

Never Rarely Sometimes Frequently Always 

 

5. How often does your child eat in front of the TV?   (please circle your response) 

Never 
1 time or less 

per week 

2-3 times per 

week 

4-5 times per 

week 
Everyday 

6. Do you have the following TV rules….                                              (please circle your response) 
 

No TV/DVD before homework Yes No 

No computer before homework  Yes No 

No internet without permission  Yes No 
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PART G: Thinking of the past 30 days, please answer the following questions about the types of foods 

you had in your house. Please circle the appropriate number for each food item.  

1. How often did you have the following fruits (fresh, canned, or frozen) in your house? (please circle 
your response) 

 Never  Rarely             

 

Sometimes   Frequently          Always 

Apples  0 1 2 3 4 

Oranges  0 1 2 3 4 

Bananas  0 1 2 3 4 

Grapes  0 1 2 3 4 

Pears  0 1 2 3 4 

Strawberries  0 1 2 3 4 

Blueberries/ blackberries  0 1 2 3 4 

Kiwi  0 1 2 3 4 

Cantaloupe/Melon  0 1 2 3 4 

Pineapple  0 1 2 3 4 

Peaches/ nectarines  0 1 2 3 4 

Plum   0 1 2 3 4 

Applesauce  0 1 2 3 4 

Fruit Salad  0 1 2 3 4 

Watermelon  0 1 2 3 4 

Mango  0 1 2 3 4 

Other:________ 0 1 2 3 4 
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2. How often did you have the following vegetables (fresh, canned, or frozen) in your house?  
(please circle your response) 

 Never Rarely             Sometimes  Frequently        Always 

Asparagus  0 1 2 3 4 

Beans (baked, lentils, kidney, etc.)  0 1 2 3 4 

Beets  0 1 2 3 4 

Bell Pepper (red, green, or yellow) 0 1 2 3 4 

Broccoli  0 1 2 3 4 

Brussel Sprouts  0 1 2 3 4 

Cabbage  0 1 2 3 4 

Carrots  0 1 2 3 4 

Cauliflower  0 1 2 3 4 

 Celery  0 1 2 3 4 

Corn  0 1 2 3 4 

Cucumber  0 1 2 3 4 

Green Beans  0 1 2 3 4 

Greens (mustard, collard, kale, 

spinach, swiss chard etc.)  

0 1 2 3 4 

Lettuce  0 1 2 3 4 

Mixed vegetables  0 1 2 3 4 

Mushroom 0 1 2 3 4 

Onion (green, red, white, yellow) 0 1 2 3 4 

Peas  0 1 2 3 4 

Potatoes  0 1 2 3 4 

Squash (acorn, zucchini etc.)  0 1 2 3 4 

Sweet Potatoes/ Yams  0 1 2 3 4 
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Tomatoes  0 1 2 3 4 

Other:____________ 0 1 2 3 4 

 
3. Would you say the amount of fresh fruit and vegetables you currently have in your home is…   

(please circle your response) 

more than usual less than usual about the same 

4. How often did you have the following juices in your house (fresh, frozen, bottled, or canned)?  
(please circle your response) 

 Never Rarely Sometimes Frequently Always 

Apple juice  0 1 2 3 4 

Grape juice  0 1 2 3 4 

Orange juice  0 1 2 3 4 

 Fruit juice blend  0 1 2 3 4 

Vegetable juice (e.g., V8, 

tomato juice) 
0 1 2 3 4 

Other: Specify __________ 0 1 2 3 4 

 

5. How often did you have the following snack items in your house?     
(please circle your response) 

 Never Rarely            Sometimes   Frequently          Always 

Chips  0 1 2 3 4 

Popcorn  0 1 2 3 4 

Nuts  0 1 2 3 4 

 Crackers  0 1 2 3 4 

Pretzels 0 1 2 3 4 
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Sunflower 

Seeds  
0 1 2 3 4 

Other: 

Specify 

__________ 

0 1 2 3 4 

 

6. How often did you keep the following drinks (boxed, canned, powdered) in your house?   
(please circle your response) 

 Never Rarely Sometimes Frequently Always 

Sugared Drinks (Sports drinks, Kool-

aid®, boxed or bottled fruit flavored 

drinks, sweetened teas)  

0 1 2 3 4 

Non-diet Soft Drinks (ie. Soda, 

Carbonated beverages)  
0 1 2 3 4 

Other: Specify __________ 0 1 2 3 4 

 
7. How often did you have the following sweets/dessert foods in your house?      

(please circle your response) 
 

 

 

 

 Never Rarely Sometimes Frequently Always 

Candy  0 1 2 3 4 

Cookies  0 1 2 3 4 

Cakes/Snack cakes  0 1 2 3 4 

Ice Cream, Sherbet, Frozen 

Yogurt or Sugared Popsicles  
0 1 2 3 4 

Chocolate/Chocolate bars  0 1 2 3 4 

Other: Specify __________ 0 1 2 3 4 
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PART H. Based on the past 30 days, thinking about where you like to store food, please circle the 

appropriate response for each statement 

(please circle your response) 

 Never Rarely Sometimes Frequently Always 

1. Fruits and vegetables in a place where 
they could be seen and easily reached.  

0 1 2 3 4 

2. Can the child get a soda without the 
help or permission of an adult 

0 1 2 3 4 

3. Can the child get snack foods without 
the help or permission of an adult 

0 1 2 3 4 

 

PART I: Based on the past 30 days, thinking about your food and meal behaviors, please circle the 

appropriate response for each statement 

1. How often did you…  (please circle your response) 

 Never Rarely Sometimes Frequently Always 

Eat healthy meals or snacks while your child was around? 

(“healthy” defined as fruits, vegetables, low-fat foods, lean 

meats, whole grains etc.)  

0 1 2 3 4 

Eat meals in the living room or TV room?  0 1 2 3 4 

Take a second helping during meals?  0 1 2 3 4 

Eat unhealthy snacks around your children?  0 1 2 3 4 

Drink sugared drinks or non-diet soda around your children?  0 1 2 3 4 

Avoid going to cafes or restaurants with your children which 

sell unhealthy foods?  
0 1 2 3 4 

Avoid buying sweets and chips or salty snacks and bringing 

them into the house  
0 1 2 3 4 

Not buy foods that you would like because you do not want 

your children to have them?  
0 1 2 3 4 
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2. How often did your child see you….    (please circle your response) 

 Never Rarely Sometimes Frequently Always 

Eat while standing?  0 1 2 3 4 

Eat straight from the pot/pan/bowl?  0 1 2 3 4 

Eat while watching television, reading, or working?  0 1 2 3 4 

Eat when you were bored?  0 1 2 3 4 

Eat when you were angry or in a bad or sad mood?  0 1 2 3 4 

Eat late in the evening or at night?  0 1 2 3 4 

Eat while driving 0 1 2 3 4 

 

3. Are you or anyone else in the home following a weight loss diet?    
(please circle your response) 

Yes No Don’t know 

4. How many days of the week do your family sit at a table and eat dinner together?  
This includes when it is just you and your child(ren).   (please circle your response) 

One day or 

less 
2 days 3 days 4 days 5 days 6 days 7 days 

5. How often do you take your child with you grocery shopping? (please circle your response) 

Never Rarely Sometimes Frequently Always 

PART J: Based on the last 30 days, thinking about your parenting regarding food, please circle your 

answers.  

1. How often did you…    (please circle your response) 
 

 Never Rarely Sometimes Frequently Always 

Use food as a reward for your child?  0 1 2 3 4 

Use food as a punishment for your child?  0 1 2 3 4 

Prepare meals with your child?  0 1 2 3 4 

Plan meals/menus with your child?  0 1 2 3 4 
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Offer healthy snacks when your child 

was hungry?  
0 1 2 3 4 

Eat breakfast with your child?  0 1 2 3 4 

Eat dinner with your child?  0 1 2 3 4 

Have regularly scheduled meals and 

snacks with your family?  
0 1 2 3 4 

Allow your child eat snacks or sweets 

without permission?  
0 1 2 3 4 

Allow your child to take soft drinks 

whenever he/she wants  
0 1 2 3 4 

Give my child soft drinks or snacks if 

(s)he asks  
0 1 2 3 4 

Give your child something else if they did 

not like what was prepared  
0 1 2 3 4 

 

2. Do you have the following food rules in your home….  (please circle your response) 

How many servings of fruit and vegetables your child should eat Yes No 

How many snacks is your child allowed to eat Yes No 

When to snack Yes No 

Which snacks to eat Yes No 

No second helpings at meals Yes No 

Limited portion sizes at meals Yes No 

No dessert except fruit Yes No 

No sweet snacks Yes No 

No fried snacks at home (such as potato chips) Yes No 

Avoid going to cafes or restaurants with your children which sell 

unhealthy foods?  

Yes No 

Avoid buying sweets and chips or salty snacks and bringing 

them into the house  

Yes No 
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3. When it is mealtime and your child is not hungry what would you usually do?  
(please circle your response)  

Suggest the 

child sit down at 

the table but not 

eat 

Suggest the 

child eat later 

Suggest the 

child sit down at 

the table but eat 

less 

Convince the 

child to eat a full 

meal with the 

family 

It never 

happens, the 

child is always 

hungry 

 

4. Do you buy food upon your child’s request?   (please circle your response) 
a. Fruits and vegetables: 

Not at all Rarely Sometimes Quite A Bit Very Much 

b. Snacks or sugary cereal: 
Not at all Rarely Sometimes Quite A Bit Very Much 

Part K. Please complete the following questions thinking about your opinion of your child’s weight and 

your parenting regarding food. 

1. How concerned are you….     (please circle your response) 

 
Unconcerned 

A little 

concerned 
Concerned 

Fairly 

Concerned 

Very 

Concerned 

About your child eating too much 

when you are not around him/her?  
0 1 2 3 4 

About your child having to diet to 

maintain a desirable weight?  
0 1 2 3 4 

Are you about your child 

becoming over weight?  
0 1 2 3 4 

 

2. How much do you agree/disagree?    (please circle your response) 

 
Disagree 

Slightly 

Disagree 
Neutral 

Slightly 

Agree 
Agree 

I have to be sure that my child does not eat 

too many sweets (candy, ice cream, cake, 

or pastries)  

0 1 2 3 4 

I have to be sure that my child does not eat 

too much   
0 1 2 3 4 

I have to be sure that my child does not eat 

too much of his/her favorite foods  
0 1 2 3 4 
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I intentionally keep some foods out of my 

child’s reach  
0 1 2 3 4 

If I did not guide or regulate my child’s 

eating, (s)he would eat too many junk foods  
0 1 2 3 4 

If I did not guide or regulate my child’s 

eating, she would eat too many of his/her 

favorite foods  

0 1 2 3 4 

 

3. How much do you agree/disagree?    (please circle your response) 

 
Disagree 

Slightly 

Disagree 
Neutral Slightly Agree Agree 

My child should always eat all of 

the food on his/her plate  
0 1 2 3 4 

I have to be especially careful to 

make sure my child eats enough  
0 1 2 3 4 

If my child says “I am not hungry”, I 

try to get him/her to eat anyway  
0 1 2 3 4 

If I did not guide or regulate my 

child’s eating, (s)he would eat 

much less than she should  

0 1 2 3 4 

 

 

1. In your kitchen do you have…     (please circle your response) 
 

adequate counter space to prepare food? Yes No 

adequate refrigerator and freezer space? Yes No 

adequate cupboard storage space? Yes No 

a microwave? Yes No 

a toaster? Yes No 

a steamer? Yes No 

PART L: Based on your kitchen in the past 30 days, please circle your answers.                                                                                              
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a stove Top? Yes No 

an oven? Yes No 

 

2. How much do you use cooking equipment for food preparation (such as oven, microwave, food 
processor, electric mixer)?     (please circle your response) 

Not at all Rarely Sometimes Quite A Bit Very Much 

3. What size plate does your family typically use for meals? (See examples below) 
 

 

 

 

 

          Small           Medium               Large 

4. How confident are you that you have accurately reported your child’s home environment on this 

survey? (please circle your response) 

Not at all A little Moderately Quite Completely 

 

Part M. For each category, circle the description that best fits your child or your family. It is important to 

indicate the most common or typical pattern and not what you would like to happen. 

In a typical week… 

1. Does your family eat dinner while watching television? Yes No 

2. Do you use food as a reward for good behavior? Yes No 

3. Do you restrict how much your child eats potato chips, 

cookies, and candy? 

Yes No 

4. Do you have a routine or schedule for bedtime for 

your child? 

Yes No 

5. How many hours of sleep does your child usually get 

each night? 

<8 8-9 9-10 >10 

6. How many hours of television does your child watch? <7 7-14 >14 

 

7 inches 

 

9 inches 

 

15 inches 
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7. How many hours does your child spend on the 

computer or video games? 

<7 7-14 >14 

8. Does your child have a television in his or her 

bedroom? 

Yes No 

9. Do you monitor the amount of television your child 

watches? 

Yes No 

10. How often does your child eat breakfast? Almost 

never 

Sometimes Often Almost 

always 

11. How often does your family eat at least one meal 

together each day? 

Almost 

never 

Sometimes Often Almost 

always 

12. How often does your family eat fast food during the 

week? 

Almost 

never 

Sometimes Often Almost 

always 

13. How often does your family eat fruits and/or 

vegetables with your main meal? 

Almost 

never 

Sometimes Often Almost 

always 

14. How often do you use prepackaged foods (like 

frozen pizza) for your main meal? 

Almost 

never 

Sometimes Often Almost 

always 

15. How often does your family freshly prepare food (like 

chicken, pasta) for your main meal? 

Almost 

never 

Sometimes Often Almost 

always 

16. How often does your family drink soda pop or Kool-

Aid at snacks and meals? 

Almost 

never 

Sometimes Often Almost 

always 

17. How often does your family drink 100% fruit juice or 

low fat milk at snacks and meals? 

Almost 

never 

Sometimes Often Almost 

always 

18. How often do you participate in at least 30 minutes 

of physical activity per day? 

Almost 

never 

Sometimes Often Almost 

always 

19. How often does your family play games outside, ride 

bikes, or walk together? 

Almost 

never 

Sometimes Often Almost 

always 

20. How often does your child participate in physical 

activity during their free time? 

Almost 

never 

Sometimes Often Almost 

always 
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21. In the past year how many organized sports with a coach or leader (e.g. soccer) or in organized 

group activities involving physical activity (e.g. swim lessons) has your child participated in? 

0-1 1-2 3-4 5+ 

PART P. WHAT YOU DO FOR ACTIVITY 

1. Thinking of your typical leisure-time exercise habits…. 

a. During a typical 7-Day period (a week), how many times on the average do you do the following 
kinds of exercise for more than 15 minutes during your free time (write on each line the 
appropriate number) 

 

   Times Per Week 

i. STRENUOUS EXERCISE  
(HEART BEATS RAPIDLY) 

(e.g., running, jogging, hockey, football, soccer,              _________________ 

squash, basketball, cross country skiing, judo, 

roller skating, vigorous swimming, vigorous long  

distance bicycling)  

ii. MODERATE EXERCISE 
(NOT EXHAUSTING)  

(e.g., fast walking, baseball, tennis, easy bicycling,        _________________ 

volleyball, badminton, easy swimming, alpine skiing, 

popular and folk dancing) 

iii. MILD EXERCISE 
(MINIMAL EFFORT)  

(e.g., yoga, archery, fishing from river bank, bowling,    _________________ 

horseshoes, golf, snow-mobiling, easy walking) 

 

1. When you are at work which of the following best describes what you do? (please circle your 

response) 

Mostly sitting/standing  
 

Mostly walking Mostly heavy labor 
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2. Thinking about the time you spend watching TV, playing video games, and on the computer please 
answer the following questions. In your free time on an average weekday (Monday-Friday), how 
many hours do you spend watching TV & videos? (please circle your response) 
 

0 ½ hour 1 hour 2 hours 3 hours 4+ hours 

 

In your free time on an average weekday (Monday-Friday), how many hours do you spend playing 

active video games such as Wii Fit or DDR? (please circle your response) 

 

0 ½ hour 1 hour 2 hours 3 hours 4+ hours 

 

In your free time on an average weekday (Monday-Friday), how many hours do you spend playing 

other video games? (please circle your response) 

 

0 ½ hour 1 hour 2 hours 3 hours 4+ hours 

 

In your free time on an average weekday (Monday-Friday), how many hours do you spend playing 

or doing work on the computer at home? (please circle your response) 

 

0 ½ hour 1 hour 2 hours 3 hours 4+ hours 

During a typical week, how often have you or an adult member of your household:   

(please circle your response) 

A. Encouraged your child to do physical 

activities of play sports? 

None 

Once 

Sometimes 

Almost every day 

Every day 

B. Done a physical activity or played sports with 

your child? 

None 

Once 

Sometimes 

Almost every day 

Every day 

C. Provided transportation to a place where your 

child can do physical activities or play sports? 

None 

Once 

Sometimes 

Almost every day 

Every day 

D. Watched your child participate in physical 

activities or  sports? 

None 

Once 

Sometimes 

Almost every day 

Every day 
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E. Told your child that they are doing well in 

physical activities or sports? 

None 

Once 

Sometimes 

Almost every day 

Every day 

 

43. Which choice listed below best describes where your child lives?  

 
  In town       1-5 miles outside of the nearest town      6 -10 miles outside of the nearest town 

  11-15 miles from the nearest town     16-20 miles from the nearest town     

  
  21 miles or more from the nearest town       

 

44. Do you and/or your spouse farm as a primary occupation? 

   
  Yes (If answering Yes, please proceed to questions 45-   No (If answering No, skip questions 45-47.) 

 

45. If yes to question 44, which of the following best describes your farming operation? 

 
  Livestock only       Livestock and field crops       Field crops only       

 

46. How often does your child usually participate in farm related chores? 

 
     -6 times a week     -3 times a week               

 

47. How physically demanding are the farm related chores your child usually participates in? 

  Light (requiring mostly walking at a slow to moderate pace, some light lifting, carrying, pulling, or shoveling) 

  Moderate (requiring a faster walking or running pace, heavier lifting, carrying, pulling, or shoveling) 

  Heavy (requiring a very fast walking or running pace, very heavy lifting, carrying, pulling, or shoveling) 
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Activity Support Scale for Multiple Groups (ACTS-MG) 

Please circle the answer that most closely describes your practices. 

1. I enroll my child in sports teams and clubs such 

as soccer, basketball, and dance. 

Strongly disagree 

Disagree 

Agree 

Strongly agree 

 

2. I take my child to places where he/she can be 

active. 

Strongly disagree 

Disagree 

Agree 

Strongly agree 

 

3. I watch my child play sports or participate in 

other activities such as martial arts or dance. 

Strongly disagree 

Disagree 

Agree 

Strongly agree 

 

4. I encourage my child to be physically active by 

leading by example (by role modeling). 

Strongly disagree 

Disagree 

Agree 

Strongly agree 

 

5. I exercise or am physically active on a regular 

basis. 

Strongly disagree 

Disagree 

Agree 

Strongly agree 

 

6. I enjoy exercise and physical activity. Strongly disagree 

Disagree 

Agree 

Strongly agree 

 

7. I encourage my child to use resources in our 

neighborhood to be active (such as the park and 

the school). 

Strongly disagree 

Disagree 

Agree 

Strongly agree 
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8. I enroll my child in community-based programs 

(such as Girls and Boys Club, YMCA) where 

he/she can be active. 

Strongly disagree 

Disagree 

Agree 

Strongly agree 

 

9. I find ways for my child to be active when 

school is out by, for example, enrolling him/her 

in summer camp and after school programs. 

Strongly disagree 

Disagree 

Agree 

Strongly agree 

 

10. I limit how long my child plays video games 

(including PlayStation, Xbox, and Gameboys). 

Strongly disagree 

Disagree 

Agree 

Strongly agree 

 

11. I limit how long my child can watch TV or 

DVDs each day (including educational and non-

educational programs). 

Strongly disagree 

Disagree 

Agree 

Strongly agree 

 

12. I limit how long my child can use the computer 

for things other than homework (such as playing 

computer games and surfing the internet). 

Strongly disagree 

Disagree 

Agree 

Strongly agree 
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