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ABSTRACT 
 
 
 

UNDERSTANDING THE HOME FOOD AND ACTIVITY ENVIRONMENT OF LOW- 

INCOME, RURAL FAMILIES WITH YOUNG CHILDREN 

 
 
 
 

Background 

Child weight status is influenced by diet and activity as well as different environments – the 

home, school, and community- one approach to understand this relationship is from a social 

ecological approach. The family home remains one of the principal environments for children 

where the family’s rules and preferences largely determine food availability and opportunities for 

physical activity. The availability and accessibility of food and activity items in the home is 

related to child dietary intake and physical activity level. The crucial role the home environment 

plays in a child‘s life makes it an important target for childhood obesity prevention efforts. 

 

Purpose 

The goal of this project was to understand the home food and activity environment for low 

income, rural families with young children as it relates to child dietary intake and family 

functioning. The study aims were to: 1) Identify relationships in the home food environment 

using a comprehensive home food assessment that relates to dietary intake of young children; 2) 

Refine and modify a home assessment tool to enhance psychometric properties; 3) Explore and 

identify relationships between family functioning and the home food and activity environment. 
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Methods 

Aim 1 - Preschool aged children and parents enrolled in 6 rural preschool centers participated in 

the Colorado LEAP Study. Parents completed a self-report inventory of home foods (Home 

IDEA) and child food consumption (Block Food Frequency Questionnaire). Demographic and 

anthropometric variables were collected for both children (observed at the school) and parents 

(self-report). Correlations and linear regression were used to analyze relationships among 

availability of home food items and child dietary intake, weight status, and demographic 

variables. 

Aim 2 - The psychometric properties of the home assessment were assessed using qualitative 

home interviews (phase 1, n=11) and quantitative analyses (phase 2, n=28). Home visits were 

conducted to better understand the home food and activity environment to aid in tool 

modifications and test modifications to achieve criterion validity.  Parent participants were 

recruited from the same centers as Aim 1 but not enrolled in the LEAP study Participants were 

mailed an evaluation packet prior to home visits for both phase 1 (Demographic and Home 

IDEA) and phase 2 (Demographic and Home IDEA-2). Additionally, child and parent height and 

weight were measured in phase 2. Investigator triangulation analysis was used to identify 

consistent responses for the interview question set. Responses were used to identify and inform 

areas for tool modification. Inter-rater reliability testing of the modified Home IDEA (Home 

IDEA-2) was conducted using kappa statistics. Descriptive statistics were conducted for 

demographic, weight status, home, and family functioning measures. 

Aim 3- In phase 2 (Aim 2), participants were mailed home additional measures for family 

functioning (Organization, Control, and Chaos). Participants were instructed to complete the 

questionnaires and have them ready for scheduled home visit in phase 2.  
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Results/Findings 

Aim 1- Participants included preschool-aged children (n=153, 53% female; BMIz= .46± 1.1) and 

parents (90% mothers, 32% Hispanic, 70% below 185% poverty; BMI 26.7±5.8). Availability of 

fruit, vegetable, and whole grains predicted child dietary intake of fruit (R2=0.06, F (1, 150) 

=10.3, p<0.001); vegetable (R2=0.11, F (1, 149) =18.8 p<0.001); and whole grains (R2=0.02, F 

(1, 151) =3.8, p=0.05, independent of demographic factors. SSB availability significantly 

predicted kilocalories from SSB, explaining an additional 6.0% of the variance (R2=0.31, F (6, 

122) = 9.0, p=0.002) over and above demographic and weight status variables.  

Aim 2- Home interviews revealed parents completed the Home IDEA using their memory rather 

than conducting an inventory or using the nutrition label. Areas identified for improvement of 

the Home IDEA include clearer instructions, more detailed description of foods, and 

reorganization of items. Modifications were made based on home interviews, expert input, and 

questionnaire design best practices.  Inter-rater reliability testing resulted in kappa statistics that 

were high (0.60-1.00) for 87 items (63 food, 16 PA, 8 sedentary), moderate (0.40-0.55) for 38 

items (37 food, 1 PA), and poor for 16 items (<0.35) (15 food, 1 sedentary).  Overall reliability 

improved from 53.0% of the original food and activity items the Home IDEA to 64.0% of the 

home food and activity items for the Home IDEA-2. 

Aim 3- Family functioning did not relate to home food and activity availability except for Chaos 

and home meat availability (rs=0.36, p=0.06). Family functioning was associated with 

demographic variables and weight status. Control (rs =0.33; p=0.03) and Chaos (rs =-0.29; 

p<0.05) were related to parent BMI. Control was related to parent age (rs =-0.29; p=0.1) and 

child Ethnicity (Hispanic; rs =-0.42; p=0.02). 
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Conclusions 

This study demonstrated that rural families with young children, of mixed ethnicity (1/3rd 

Hispanic) and low income status, do not meet the dietary recommendations for a majority of key 

food groups; have a higher availability of less healthful food items; and the level of family 

functioning does not relate to home food and activity availability.  Understanding of the home 

food environment was expanded beyond fruit and vegetable availability through the inclusion of 

foods more representative of a young child’s diet (whole grain, dairy, legume, meat, fruit, 

vegetable, and SSB). Findings with respect to fruit and vegetable availability and their 

association with child diet were consistent with current literature, availability predicted intake.  

Further, using multiple methods to modify and test a home assessment tool enhanced 

psychometric properties and provided an evaluation measure for families with young children, 

which meets an identified need in the literature. Lastly, exploration of the relations between 

family functioning and the home food and activity environment did not yield significant findings 

but may have been limited by sample size.  Family functioning variables (Control and Chaos) 

related to parent weight status. Additional explorations into the factors that influence the home 

environment are needed to further strengthen insight and intervention development for childhood 

obesity prevention efforts. 
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CHAPTER 1 
 
 

INTRODUCTION  
 

Overview 

Childhood obesity continues to be a major public health concern, disproportionally affecting 

minority groups and those with limited resources (Kumanyika & Grier, 2006; Ogden et al., 

2012). With 1 out of every 3 preschool aged children considered overweight or obese (Ogden et 

al., 2012), the need to address childhood obesity in this audience is warranted.  There are several 

factors that impact child weight status including, dietary intake, physical activity, and sedentary 

behavior (Davison & Birch, 2001). Further, there are multiple environments, the home, school, 

and community, which influence children’s dietary and physical activity behaviors (Davison & 

Birch, 2001). The home environment is a primary location for child development and many 

factors in the home such as food and activity device availability and accessibility, parent 

behaviors, and family functioning, can influence child diet, activity level, and weight status 

(Booth, 2001; Bryant & Stevens, 2006; Cullen et al., 2003; Guenther et al., 2006; Halliday et al., 

2013; Johnson et al., 2011). Identifying and understanding areas in the home that influence a 

child’s health will further strengthen efforts for the development and implementation of 

interventions to improve the home food and activity environment, ultimately to positively impact 

child health and further inform childhood obesity research. 

 

Child Dietary Intake and Home Food Availability 

Optimal child growth is achieved through proper nutrition, yet a majority of children do not meet 

the daily recommendations for key food groups (Guenther et al., 2006; Reicks et al., 2014). This 

deficit is a product of child preference for energy dense foods, high in sugar and fat, which leads 
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to the displacement of nutrient dense foods such as, vegetables (Gibson, 2003; Kant, 2003; Kant 

& Graubard, 2011). In addition to child preference, other factors such as geographical location 

and income contribute to diet quality, with families from rural communities or lower 

socioeconomic status having a poorer diet quality (Tai-Seale, 2003; Turrell & Kavanagh, 2006; 

Wang et al., 2013). The home environment influences child dietary intake through availability 

and accessibility of foods and is reflective of child diet quality. Research in the home food 

environment predominately focuses on fruit and vegetable availability as it relates to dietary 

intake in children and adolescents (Cullen et al., 2003; Ding et al., 2012; Gattshall et al., 2008; 

Kratt et al., 2000; Nanney et al., 2007; Neumark-Sztainer et al., 2003; Spurrier et al., 2008; 

Weber Cullen et al., 2000) with limited studies on other food groups such as snacks, fats, sweets, 

and beverages (Chi-Ming et al., 2007; Spurrier et al., 2008). Further insight in the homes of rural, 

families with limited resources and young children is necessary to identify and understand the 

determinants that impact a young child’s diet, particularly related to the availability of foods 

present in the home.  

 

Home Environment Evaluation Measures  

There are various methods to assess or measure the home food and activity environment, each 

containing their own set of strengths and weaknesses (Bryant et al., 2008; Byrd-Bredbenner et 

al., 2009; Dwyer et al., 2008; French et al., 2009; Gattshall et al., 2008; Hales et al., 2013; Miller 

& Edwards, 2002; Patterson et al., 1997; Spurrier et al., 2008; Tabak et al., 2012). Evaluating the 

home environment through the use of nutrient profiling utilizes technology and database systems 

to capture food items in the home providing ease of data entry but it fails to capture certain foods 

(Byrd-Bredbenner et al., 2009). Shelf inventories and annotated receipts are both time and labor 
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intensive for researcher and participant (Coates et al., 1978; French et al., 2008). Check lists and 

self-report questionnaires are more cost efficient and prove to be less of a burden on the 

participant but have limitations as seen in self-report bias and memory recall (Cullen et al., 2003; 

Fulkerson et al., 2008; Miller & Edwards, 2002). While each of these methods aim to capture 

foods and, in some cases, activity devices in the home, there are still gaps in the research and 

understanding of the home food and activity environment that need to be addressed. A majority 

of the current research in the home environment is conducted with older children and adolescents 

from middle to upper-income, well-educated, white families living in urban and suburban 

communities (Campbell et al., 2007; Fulkerson et al., 2008; Hanson et al., 2005; Neumark-

Sztainer et al., 2003). Furthermore, there is a lack of a comprehensive home assessment tool for 

homes with young children that has undergone rigorous psychometric testing (Pinard et al., 

2012).  As such, a valid, reliable, and comprehensive home assessment tool targeting families of 

young children with limited resources is needed to appropriately intervene and positively impact 

the home environment.  

 

Family Functioning and the Home Environment 

A comprehensive, psychometrically tested home evaluation tool for the availability of food and 

activity devices could expand our understanding of how availability of foods and activity devices 

impact child dietary intake and activity behaviors. Despite the importance of home food and 

activity availability, there are other factors in the home environment, such as family functioning, 

parent weight status, income, and education which impact child health outcomes, such as weight 

status and cognitive capabilities (Lohman et al., 2009; Petrill et al., 2004; Zeller et al., 2007). 

Family functioning as it relates to childhood obesity is not fully understood furthermore, the role 
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family functioning plays in the home food and activity environment is even more limited 

(Halliday et al., 2013; Rhee, 2008). Given the important relationship the home food and activity 

environment has on child behavior and the limited understanding of family functioning in the 

home, it is necessary to further explore the relationships and improve upon home environment 

evaluation measures to draw stronger and more complete conclusions. Further, the additional 

insight into the family environment will better inform intervention development and 

implementation through a more targeted and tailored intervention to improve child dietary intake 

and activity.  

 

Study Aims 

The overarching aim of this project was to: 1) enhance the psychometric properties of a self-

report, home food and activity environment assessment (Home Inventory Describing Eating and 

Activity (Home IDEA) questionnaire); and 2) identify modifiable areas in the home that could 

assist rural families with limited resources and young children to create home environments 

which favor healthful lifestyles.  Through a multiple methods approach utilizing both qualitative 

and quantitative methodologies, psychometric testing of a home food and activity environment 

assessment was conducted; and relationships between the home food environment, child dietary 

intake, and family characteristics were explored.  
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CHAPTER 2 
 
 

LITERATURE REVIEW  
 

Child Weight Status 

The prevalence of obesity in children has doubled over the last 30 years while with an even 

higher increase is found in adolescents (Ogden et al., 2014). Between 2011-2012, 32% of 

children and adolescents (2-19 years) were overweight or obese (BMI for age > 85th percentile) 

and 16.9% of children and adolescents were obese (BMI for age >95th percentile) (Ogden et al., 

2014). This increase is particularly affecting children in their preschool years, with 22.8% of 

children 2-5 years considered overweight or obese (BMI for age > 85th percentile) and 8.4% 

considered obese (BMI for age >95th percentile; Ogden et al., 2014). It is estimated that 1 out of 

every 3 preschool-aged children are considered to be either overweight or obese (Ogden et al, 

2010). Overweight and obesity continues to rise with the age of the child, 34.2% of children 6-11 

and 34.5% of adolescents 12-19 are considered overweight or obese (BMI for age >85th 

percentile). Further, 17.7% of children 6-11 and 20.5% of adolescents 12-19 are considered 

obese (BMI for age >95th percentile) (Ogden et al., 2014).  

 

Despite the increased rate of obesity among all races/ethnicities and age groups, disparities in the 

prevalence of obesity exist and disproportionately affect minority groups and those with limited 

resources (Kumanyika & Grier, 2006; Strauss & Knight, 1999). Minority children, specifically 

Hispanic and Black, have higher rates of obesity than other ethnic groups (Ogden et al., 2014). 

Approximately 16.7 % of Hispanic children aged 2-5 years are considered obese while 29.8% are 

considered overweight or obese (Ogden et al., 2014), whereas, 20.9% of non-Hispanic white 

children 2-5 years are considered overweight or obese and 3.5% are considered obese (Ogden et 
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al., 2014). Trends for childhood obesity (2-19 years) have remained relatively stable from 2003-

2012 but for children 2-5 years, obesity has slightly decreased from 13.9% in 2003-2004 to 8.4% 

in 2011-2012. In spite of this small decrease in obesity among this age group, trends for 

childhood obesity are still high and disproportionately affect minority groups (Ogden et al., 

2010) and therefore should be addressed.  

 

Obesity carries with it short and long term health effects, such as chronic disease, social and 

emotional difficulties, and increased lifetime obesity. Obese children are at increased risk for 

adult obesity (Freedman et al., 2005) and are more likely than non-obese children to experience 

significant short-term health problems such as hyperlipidemia, hypertension, insulin resistance 

and sleep apnea (Kang et al., 2012; Lee et al., 2012; Nevin, 2013; Williams et al., 2004. Obese 

children are more likely to have depression, anxiety, stress, a lower self-image, and behavioral 

disorders (Lampard et al., 2014; Lohman et al., 2009; Sweeting et al., 2005). 

 

Social Ecological Approach 

Child weight status is complex and impacted through many different channels, such as, the 

school, home, and built food environment. These environments and their determinants can be 

understood through an ecological approach, with child characteristics and weight status at the 

core of the model. Bronfenbrenner describes the premise of the ecological perspective as the role 

of the changing environments and how each environment affects the individual (Bronfenbrenner, 

1979). To fully understand child weight status, there is a need for exploration into the 

relationships between the multiple levels of influence. Davison and Birch’s Ecological Model of 

Childhood Obesity (Davison & Birch, 2001) depicts the multiple environments of influence on 
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the weight status of the child. This model highlights the need for multilevel efforts within the 

community (through resources and the school), policy (through access and regulations), as well 

as the home (through healthful environments) to optimize childhood growth (Figure 2-1).  

 

 

 

 

 

 

 

 

 

Figure 2-1: Ecological Model of Childhood Obesity (Davison & Birch, 2001) 

 

Child Characteristics and Child Risk Factors 

The first sphere in the ecological model for child weight is child characteristics and risk factors,   

depicting the biologic characteristics (gender and age) and child behaviors that directly impact 

weight status. Identifying factors associated with the child’s behaviors -dietary intake, physical 

activity, and sedentary behavior- allows for a greater understanding of the issues associated with 

the child’s weight status as well as setting a foundation to better understand other environmental 

influences.  
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Child dietary intake. Dietary intake in children is associated with weight status as obese 

children consume more daily calories than their healthy weight peers (Skinner et  al., 2012; Van 

Duyn & Pivonka, 2000). Fruit and vegetable consumption are important variables to consider 

when health status of a child is involved due to the positive relationship they share with health 

(Lee, 2007; Van Duyn & Pivonka, 2000) such as a decreased likelihood of becoming obese. 

Another important component in diet quality, and one that is under consumed, is whole grains. 

Whole grain intake is associated with a decreased risk for type 2 diabetes, cancer, and heart 

disease (Chatenoud et al., 1998; Jacobs et al., 1998; Montonen et al., 2003). Further, children 

prefer sweet and high-fat foods over vegetables and foods of lower energy density (Gibson, 

2003). Energy dense foods are lower in nutrients and displace more healthful alternatives such as 

fresh fruits and vegetables, which may reduce children’s diet quality and intake of essential 

nutrients (Kant, 2003; Templeton, 2005). The dietary recommendations for a child 4 years of age 

include: 5 ounces of grains (at least 2.5 ounces should be whole grain), 1.5 cups of vegetables, 

1.5 cups of fruit, 2.5cups of milk, 4 ounces of protein foods, and 4 tsp. of oil. Nationally, 15.1% 

of 4-8 year olds consume the recommended daily servings of fruits and vegetables (Guenther et 

al., 2006) and the average daily intake for whole grains is 0.57 ounces, about 2 ounces less than 

current dietary recommendations (Reicks et al., 2014). The importance of healthful diet pattern 

during childhood is crucial because food preferences are predictive of nutrient intakes and early 

food choices are predictive of adult food preferences (Pliner, 1993; Rozin & Vollmecke, 1986).  

 

Child physical activity. The lack of physical activity is a known determinant of childhood 

obesity and is influenced by many different factors, such as preference for activity (Kantomaa et 

al., 2011) and parent activity level (Finn et al., 2002). The level of activity decreases as the child 
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ages and children who are obese are less active than non-obese children (Amisola & Jacobson, 

2003; Basterfield et al., 2011; Belcher et al., 2010; Bukara-Radujkovic & Zdravkovic, 2009). 

Research shows that lower levels of physical activity and habitual exercise among children are 

associated with higher BMI, greater skinfold thickness, greater fat mass, obese status, and 

adulthood depression (Jacka et al., 2011; Jimenez-Pavon et al., 2010).  

 

The National Association for Sport and Physical Education (NASPE) standard guidelines for 

physical activity in preschool children state that children aged 2-5 should receive 60 minutes of 

structured physical activity and at least 60 minutes of unstructured physical activity each day. In 

addition, children should engage in fundamental motor skills that will provide the foundation for 

future motor skillfulness and physical activity (NASPE, 2009). Studies have shown that 

preschool activity levels vary between school day and weekend day (Reilly et al., 2006; Vale, 

2010), with activity being higher during the weekday. The lack of activity at home provides an 

area that could be targeted to help children meet daily physical activity guidelines. Further, 

physical activity in children is associated with health benefits (Janssen & Leblanc, 2010) and is 

essential to help maintain energy regulation and decrease risk for adulthood obesity (Freedman et 

al., 2005). 

 

Child sedentary behavior. Sedentary behaviors can be identified based on their low intensity 

levels (Ainsworth, 2000) and include watching television, movies, playing video games, reading, 

listening to music, relaxing, and resting. There are many physical, social, and environmental 

factors that contribute to sedentary behaviors with TV viewing being the largest contributor to 

sedentary behavior (Dennison et al., 2002).  
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The current recommendation from the American Academy of Pediatrics (AAP) for screentime 

activity for children ages 2-18 is no more than two hours a day (AAP, 2013) and NASPE 

recommends that no more than 60 minutes at a time should be spent in sedentary behavior, 

except for sleeping (NASPE, 2009). Despite this recommendation, many young children exceed 

this amount. Nelson and colleagues have reported that on average, children spend more than 

twice as much time watching television and using computers as they do engaging in physical 

activity (Nelson, 2006). The decrease in physical inactivity, coupled with increased screentime 

puts children at an increased risk of body fat accumulation over time (Proctor, 2003).  

 

Parenting Styles and Family Characteristics  

The second sphere within the ecological model for child weight is parenting styles and family 

characteristics. This sphere depicts physical and social attributes of parents and families and their 

impact on child risk factors. Parent characteristics and behaviors such as weight status, activity 

level, dietary intake and food available at home all can impact their child’s activity level and 

dietary intake, and thus weight status (Booth, 2001). Given the direct relationship the parent has 

with the child and the home environment, it is imperative to understand modifiable factors within 

the home that will positively impact child growth. 

 

The home environment. Significant changes have occurred in the built environment which have 

resulted in increased availability of energy dense foods and reduced opportunities for physical 

activity (Jeffery, 2003). These changes in environmental factors have heavily impacted the health 

of children, as the environmental factors continue to favor obesogenic lifestyles. With the 

unfavorable environments for children, a crucial target to promote a healthful lifestyle is the 



 

15 
 

home given the important relationship the family and the home food and activity environment 

play on child dietary intake, physical activity, and weight status (Cullen et al., 2003; Halliday et 

al., 2013; Kitzman et al., 2008; Spurrier et al., 2008) . The home remains one of the principal 

environments for children and the family‘s rules and preferences largely determine food 

availability and opportunities for physical activity (Booth, 2001; Gatshall et al., 2008; Cullen et 

al., 2003; Spurrier et al., 2008). The home environment provides the child with a healthy or 

unhealthy place to grow and learn. The large role the home environment plays in the 

development of child behaviors makes it an important target for childhood obesity prevention. 

Identifying the factors, both physical and social, within the home environment is a fundamental 

aspect when addressing childhood obesity through a social ecological perspective. 

 

The home food environment. The home food environment plays an important role in food 

selection and is a key influencer of food intake (Bryant & Stevens, 2006). Home food 

availability is the most important determinant for food intake, as approximately two-thirds of 

what a child consumes relates to what is available in the home (Rosenkranz & Dzewaltowski, 

2008). Several studies have identified a strong relationship between fruit and vegetable 

availability and child dietary intake (Cullen et al., 2003; Ding et al., 2012; Gattshall et al., 2008; 

Kratt et al., 2000; Nanney et al., 2007; Neumark-Sztainer et al., 2003; Spurrier et al., 2008; 

Weber Cullen et al., 2000). Neumark-Sztainer et al (2003) found that home fruit and vegetable 

availability and taste intake preference for fruits and vegetables were related to dietary intake, 

with home fruit and vegetable availability being more important than taste preference. 

Additionally, amount and variety of fruit and vegetable availability has been shown to have a 

positive impact on intake for both (Resnicow et al., 1997; Spurrier et al., 2008).  
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Families that lack availability of healthful foods and frequently consume fast food meals have 

diets that result in higher intakes of fat and soda (Downs et al., 2009). Johnson et al (2011) found 

that children’s consumption of processed, high fat and sugar foods was associated with higher 

availability of those items. Further, other studies have identified similar relationships between 

fats, sweets, snacks, and sugar sweetened beverages and the consumption of those items (Chi-

Ming et al., 2007; Ding et al., 2012; Gattshall et al., 2008; Hebden et al., 2013; Spurrier et al., 

2008; Wang et al., 2013).   

 

In addition to home food availability, other factors in the home that influence the home food 

environment include: accessibility, exposure, and parental behaviors. Parents are the gatekeepers 

to the availability and accessibility of foods that are in the home and their behaviors - role 

modeling, parenting practices, and food opportunities - directly impact child dietary intake 

(Gattshall et al., 2008; Johnson et al., 2011; Reinaerts et al., 2007; Spurrier et al., 2008; Wyse et 

al., 2011).  The accessibility of unhealthful snacks is associated with the consumption of 

unhealthful snacks (Chi-Ming et al., 2007; Gattshall et al., 2008) and children who like fruits and 

vegetables only need them to be available where as children who dislike fruits and vegetables 

need them to be accessible (foods that are available in a form and at a location and time that 

facilitate their consumption) in order to eat them (Cullen et al., 2003).  Parent role modeling of 

healthful eating behavior and healthful food policies at home can positively impact child dietary 

intake (Gattshall et al., 2008; Pearson et al., 2009; Spurrier et al., 2008; Wyse et al., 2011).  

Moreover, unhealthful food parenting behaviors, such as use of food as rewards (Campbell et al., 

2007; Spurrier et al., 2008), parent intake of unhealthy foods (Johnson et al., 2011), and meals 
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eaten in front of the TV (Pearson et al., 2009; Spurrier et al., 2008) can negatively impact child 

dietary intake.  

 

The home physical activity environment. Children’s physical activity level is influenced by 

many different environmental factors including those at school and at home (Dwyer, 2008; 

Ferreira et al., 2007; Spurrier et al., 2008). Similar to the food environment, physical activity-

related parent behaviors, as well as, availability and accessibility of physical activity devices, are 

associated with child physical activity behaviors and weight status (Finn et al., 2002; Hales et al., 

2013; Maddison et al., 2009; Maitland et al., 2013; Spurrier et al., 2008). Spurrier et al (2008) 

found that higher outdoor play time, which is associated with increased physical activity levels 

(Ferreira et al., 2007), was associated with greater backyard size and more items of outdoor play 

equipment in the backyard. Similarly, other studies have identified that the presence and density 

of physical activity devices in the home are associated with more physical activity in adolescents 

and children (Maddison et al., 2009; Sirard et al., 2010). Hales et al. (2013) found that a child’s 

weight status is influenced by fixed and portable play equipment and the presence of adult 

exercise equipment, with an inverse association between physical activity device availability and 

child weight status. 

 

Further, Gatshall et al (2008) found that availability of physical activity devices is associated 

with accessibility of physical activity devices, parent role modeling, and home policies physical 

activity. Several studies have reported that parent role modeling of physical activity is directly 

related to the child’s physical activity level (Ferreira et al., 2007; Finn et al., 2002; Gattshall et 

al., 2008; Spurrier et al., 2008).  Additionally, parent policies for physical activity, such as time 
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spent outdoors, are associated with child physical activity levels (Ferreira et al., 2007; Gattshall 

et al., 2008). The more healthful activity policies set at home (e.g. limit screentime) is related to 

a decrease in sedentary behavior.   Finally, parent knowledge of physical activity levels can 

influence child activity. Dwyer et al (2008) found that both parents and teachers understand the 

value of physical activity but are unaware of the guidelines and do not understand the intensity 

component.  

 

The home sedentary activity environment. Sedentary behaviors influence child physical 

activity, dietary intake, and weight status (Campbell et al., 2007; Hales et al., 2013; Rosenberg et 

al., 2010; Spurrier et al., 2008). Several studies have shown that the physical presence and 

amount of electronic items in the home are positively associated with sedentary behavior in 

children (Hales et al., 2013; Mathias et al., 2013; Rosenberg et al., 2010). A review of the 

literature for sedentary behaviors in children revealed that TV viewing is the largest contributor 

to sedentary behavior and obesity in young children (Rey-López et al., 2008). This risk factor is 

further exacerbated when the presence of the TV is in the child’s bedroom (Dennison et al., 

2002; Hales et al., 2013; Rosenberg et al., 2010). Further, Hales et al (2013) found that amount 

and condition of portable play equipment was positively associated with TV viewing time. 

Additionally, children’s intake of non-nutritive foods is associated with greater amount of time 

spent watching TV (Johnson et al., 2011). Media and advertisements influence child‘s food 

preferences by linking certain foods with toys and gimmicks, which draw the child into desiring 

a food product (Campbell et al., 2007). Finally, parental rules for screentime activity 

significantly impact child‘s sedentary activity: the more rules that are set for limiting screentime, 

the lower the child‘s sedentary activity level (Spurrier et al., 2008).  
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Family functioning. When examining the home environment, it is important to consider family 

functioning due to the integral role the home and family play in the development of young 

children (Booth, 2001). The family unit is a complex and interconnected system with various 

units and subsystems that influence the family dynamics (White, 2008). Childhood overweight 

and obesity has been linked to family conflict, disruptive homes, family cohesion and stress 

(Gundersen et al., 2011; Kitzmann et al., 2008; Rhee, 2008). Additionally, the level of chaos, 

parenting stress, and organization within the home have a direct impact on other domains of 

child development  including cognitive ability, verbal development, school performance and 

behavioral outcomes (Baker et al., 2003; Hanscombe et al, 2011; Pelletier et al., 2004).  A review 

of the psychosocial stressors and childhood obesity identified that health outcomes, including 

obesity, are influenced by psychosocial stressors present in the family environment (Kitzmann et 

al., 2008). The impact of family functioning and its potential influence on the home food and 

activity environment have yet to be explored. A need exists to better understand family 

functioning and to tailor interventions for obesity prevention and treatment on the basis of family 

functioning (Kitzmann et al., 2008; Skelton et al., 2012).  

 

Community, Demographic, and Societal Characteristics 

The outer sphere in the ecological model for childhood obesity depicts characteristics of the 

community through school programs, socioeconomic status, accessibility of community food and 

physical activity programs and outlets, as well as, ethnicity (Davison & Birch, 2001).  While 

these factors are less modifiable, they are important to note and understand when addressing 

childhood obesity.  
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Socioeconomic status. Factors such as income, education, and culture all influence dietary 

quality and the home food and activity environment (Tai-Seale, 2003; Walker et al., 2010; Xie et 

al., 2003). Low income families are less likely to purchase foods that are high in fiber and low in 

fat, salt, and sugar (Turrell & Kavanagh, 2006) and consume greater amounts of SSB (Pinard et 

al., 2012; Wang et al., 2008). Additionally, families with low education are less likely to meet 

the dietary recommendations for dairy, fruits, and vegetables (Giang et al., 2008; Xie et al., 

2003). Low income residents have limited access to supermarkets and are less likely to have 

healthier food options, increasing their risk factors for adverse diet related health outcomes 

(Giang et al., 2008; Glanz et al., 2007). Barriers to healthful home food availability identified by 

low income mothers included the cost of healthy foods, convenience of eating out, and social 

influences from spouse and children (Hampson., 2009). Additionally, low income families have 

less access to child play equipment and more access to electronic items in the child’s bedroom 

(Tandon et al., 2012). Parents from low income homes have more restrictive rules about physical 

activity levels, have less choices and opportunities, and are more likely to engage in screentime 

activities with their children than physical activity (Dwyer, 2008; Ferreira et al., 2007; Hampson, 

2009; Tandon et al., 2012).   

 

Geographical location. Differences in diet and physical activity are seen based on geographical 

location with rural populations having less environmental facilitators to healthy eating and 

physical activity (Tai-Seale, 2003). People living in rural communities across the United States 

have a higher rate of obesity and less education when compared to their urban counterparts 

(Davis et al., 2011; Lutfiyya et al., 2007; Tai-Seale, 2003). Further, rural populations are more 

likely to consume diets that are higher in calories and fat and low in fruits and vegetables 
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(Crooks, 2000; Tai-Seale, 2003).  Rural residents also drive further distances to do their 

shopping, making fresh produce more difficult to have available in the home (Hartley, 2011). 

Lastly, rural families are less likely to engage in physical activity and spend more time TV 

viewing (Crooks, 2000; Tai-Seale, 2003). 

 

Assessing the Home Food and Activity Environment and Child Dietary Intake 

Home Environment Evaluation Measures 

Accurately assessing the home environment is critical to understanding elements of the home 

environment that are related to other dietary and activity behaviors. Unfortunately, many 

developed tools to measure various aspects of the home food, physical activity, and sedentary 

behavior environment have weak validity, reliability, and generalizability (Pinard et al., 2012).  

Methods to assess the home environment range from nutrient profiling through the use of 

electronic scanning to capture food items, shelf inventories, annotated receipts, checklists, and 

self-report questionnaires (Bryant et al., 2008; Byrd-Bredbenner & Abbot, 2009; Dwyer, 2008; 

French et al., 2008; French et al., 2009; Gattshall et al., 2008; Hales et al., 2013; Miller & 

Edwards, 2002; Patterson et al., 1997; Spurrier et al., 2008; Tabak et al., 2012). Each method 

carries with it strengths and limitations and should be carefully considered based on research 

objectives and population. 

 

Open inventories/shelf inventories. Open inventories are conducted by trained researchers who 

inventory all food items in a participant’s home. This was the first method utilized to capture the 

home food environment in the United Kingdom between 1940 and 1951 (MOF, 1955). Food 

waste, in addition to food items, is recorded and both measures are used to calculate food 
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consumption. Few studies have adhered to this method for home food environment measures due 

to the labor intensive requirements for research personnel. Those that have used it have included 

additional variables, such as, food location and storage; number of days since last shopping trip; 

number of people in the home (Coates et al, 1978); and food receipts (Sanjur, 1979).  Open 

inventories provide a very accurate account of what is present in the home and were a necessary 

step to understand the home food environment. In addition, using a researcher to inventory the 

home reduces social desirability among research participants. This method is cost, labor, and 

time intensive for the research personnel and can be for the participant. It is not feasible to 

conduct with a large sample size; and data analysis is difficult and often uses approximations 

about food present in the home. 

 

Annotated receipts. The purpose of annotated receipts is to capture food purchasing behavior 

and includes all foods and beverages that are purchased from grocery stores, restaurants, 

convenience stores, and any other establishment in which a consumer purchases food (French et 

al., 2008).  The methods for annotated receipts require the participant to collect and record all 

receipts from food sources and question other household members about their food purchasing 

behaviors (French et al., 2009). Receipts are then coded, entered, and categorized by research 

personnel. The strength in this method is the ability to identify foods available to the individual 

and to provide a link to the home environment and the diet quality. It also provides a robust 

assessment of food source, type, and cost (French et al., 2009). However, this method is labor 

intensive for the participant, who has to keep track of all food purchasing receipts, record all 

receipts, and track other household member’s food purchasing activities. The burden also lies on 
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the research personnel, in the coding and processing of receipts and annotations from 

participants. 

 

Predefined check lists. Predefined checklists are composed of a set of food items that were 

previously established by the researcher. These checklists require the researcher or participant to 

identify the presence or absence of food items within the home.  The most common 

administration of this type of inventory is over the phone or a mailed questionnaire (Crockett et 

al., 1992; Gattshall et al., 2008; Hearn, 1998; Neumark-Sztainer et al., 2003; Spurrier et al., 

2008). The Home Fruit and Vegetable Availability Checklist was developed by Hearn and used 

in Georgia on the 5-A-Day project. This original checklist only included 11 fruits and 11 

vegetables and was developed to assess availability over time by asking the parents if these items 

were present over the last week. Criterion validity of this tool was not established on initial use 

for the project but subsequent researchers using the tool have conducted sensitivity and 

specificity analyses (Cullen et al., 2001; Cullen et al., 2003; Cullen et al., 2004; Reynolds et al., 

1999). Despite the modifications of this tool, the primary foods of concern in the studies that 

followed are fruits and vegetables, making it limited in scope for only fruits and vegetables. The 

Crockett Inventory of Foods Reflecting Guidelines to Reduce Cancer was developed by Crockett 

et al (1992) to measure the availability of foods associated with having cancer reducing 

properties. This checklist includes 80 items and was validated with participant self-reported 

inventories using an interviewer-completed, same-day inventory as the gold standard. 

Sensitivity, and specificity were considered to be high. Similar inventory checklists have been 

developed for specific disease states such as diabetes (Miller & Edwards, 2002) as well as 

nutrient focused instruments such as those that capture dietary fat (Cullen et al., 2004; Patterson 
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et al., 1997; Raynor et al., 2004). These measures were developed and tested for a specific 

outcome and do not provide a comprehensive representation of the home food environment. A 

more inclusive assessment of the home food and activity environment is the Home Health 

Environment (HHE) assessment. This assessment is a self-report instrument that was developed 

to identify differences in the home food and activity environment, according to weight status, of 

families with normal weight, overweight and obese preschool children. It includes 4 major 

assessment areas, healthy and unhealthy foods and drinks; fresh fruits and vegetables; electronic 

media devices; devices or areas in or around the home that promote physical activity. Further, 

the HHE underwent psychometric testing with adequate reliability yet there were areas that 

proved problematic, particularly with food items (kappa >0.60; Boles et al., 2013). In addition to 

the previously discussed checklists, many more have been developed or modified that fail to 

conduct the appropriate psychometric testing and are only inclusive of a few select foods within 

the home (Gattshall et al.,2008; Kratt et al., 2000; Patterson et al., 1997; Spurrier et al., 2008).  

 

Self-report questionnaires. Self-report questionnaires are similar to checklists and often times 

contain an element where participants are required to assess the availability of items but self-

report questionnaires contain additional questions related to participant behavior. This 

assessment method allows the participant to subjectively assess elements of their physical home 

environment as well as behavioral questions about the social home environment. The Home 

Environment Survey (HES) was developed to measure the physical and social home food and 

activity environment (Gattshall et al., 2008). The HES incorporated measures from other 

validated tools that were then modified and newly developed items which were included for 

specific study-related outcomes for children aged 8-12 years. The HES included accessibility and 
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availability of fruits (n=13), vegetables (n=10), and fats/sweet snacks (n=8) as well as measures 

for parental eating and policies (Gattshall et al., 2008). The physical activity environment was 

assessed through 22 physical activity items, accessibility and parent role modeling and policies. 

Psychometric testing was conducted for the HES through validation from a Food Frequency 

Questionnaire for fruits, vegetables, and sugar sweetened drinks and snacks. Additionally, 

test/retest for reliability was utilized with parents for the HES with a one to two week gap 

between administrations. Finally, inter-rater reliability was conducted by having both parents, of 

the two parent participating families, concurrently complete the HES. While appropriate 

psychometrics were achieved for the HES, it fails to provide a representative assessment of the 

home food environment, as it only concentrates on fruits, vegetables, and fats/sweet snacks.  

 

Similarly, The Physical and Nutritional Home Environment Inventory was developed based on 

prior formative work through direct observation with preschool aged children in Australia 

(Spurrier et al., 2008). This inventory includes 74 items, 33 items for activity and 41 food items 

(fruit, vegetable, fruit juice, dairy, savory snacks, candy, breakfast bars, cakes, and carbonated 

beverages). Items for the food environment were based on 4 predetermined messages: fruits and 

vegetables, low fat dairy, non-core food snacks, and drinking water. Food items were recorded 

by 5 trained researchers while parents reported food related behaviors (e.g. number of snacks per 

day). Similarly, items for physical activity were assessed by trained researchers (e.g. size of 

backyard and number of televisions in home) and parent reported activity related behavior (e.g. 

extra-curricular activities; Spurrier et al., 2008). The Physical and Nutritional Home 

Environment Inventory requires the use of trained research personnel to assess home food and 

activity environment, supplemented by parent report of food and activity related behavior. This 
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method requires the use of research personnel which is expensive and time consuming for future 

research studies. It also does not provide a comprehensive representation of the home food 

environment but does capture food and activity behavior around eating and activity in the home 

with preschool aged children.  

 

Self-report questionnaires allow for an understanding between behaviors and the physical 

presence of food and activity items within the home. However, current assessments are limited 

by incomplete food lists that fail to represent a complete diet. Also, most are developed for 

specific study related outcomes, as opposed to a comprehensive assessment of the home food 

and activity environment.  

 

Nutrient profiling. Nutrient profiling is a method to assess the home food environment through 

the use of handheld barcode scanners which read the Universal Product Codes (UPCs).  The 

UPCs are used to collect the food data which is then linked to databases that contain nutrient 

contents for food items (Byrd-Bredbenner, 2007). This method fails to capture foods without 

UPCs or mixed foods such as leftovers and analysis is limited by foods present in the current 

database. Byrd-Bredbenner (2007) aimed to improve upon the current databases for handheld 

barcode scanners by merging USDA Standard Reference data with UPC databases. Using the 

handheld scanners requires the research personnel to enter the home of the participant and scan 

all food items except alcoholic beverages, commercially prepared baby food, infant formula, pet 

foods, refrigerated leftovers, foods of minimal nutrient content (vinegar, baking powder, salt, 

herbs, spices, cooking spray, non-caloric sweeteners, gum, coffee and tea-except packaged 

beverages containing caloric sweeteners), condiments typically used in small quantities (ketchup, 
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mustard, mayonnaise, hot sauce), and bulk supplies of sugar, flour, and fats (oils, shortening, and 

butter)  (Byrd-Bredbenner et al., 2009; Stevens et al., 2011). For items without a barcode, 

databases can be searched and the food can be entered (Byrd- Bredbenner et al., 2009; Stevens et 

al., 2011).  This method captures the foods available within the home and allows for a nutrient 

analysis of those foods. However, this method is labor intensive for participants due to the nature 

of scanning and recording foods available in the home and could fail to capture foods that were 

not entered by participant (e.g. ones that require manual entry).   

 

Child Dietary Intake Measures 

Diet intake of young children is an important element to understand given the importance of 

nutrients needed for healthy growth and development. Current measures to assess dietary intake 

in children under the age of 5 include 24 hour recall, food records/diaries, and weighed food 

records (Magarey, 2001; Smithers, 2011). These methods are cost and time intensive for both 

parent participant as well as research staff (Magarey, 2011). Short tools for evaluation such as 

food frequency questionnaires/screeners require less participant burden, are low cost, and easy 

for data handling.  They provide a summation of a child’s diet, and are most often used to assess 

dietary intake of young children (Bell, 2013).  

 

Food frequency questionnaire (FFQ). A FFQ is a dietary collection method in which a 

participant is presented with a predetermined list of foods. Generally, the participant is asked to 

respond to how often each food is eaten (e.g. “x” times per day/week/month). The foods on a 

FFQ are usually chosen for study specific purposes with a majority designed to assess nutrient 

intake not necessarily total diet (Cade et al., 2002). Food frequency questionnaires the most often 
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used assessment of diet in research studies given their benefits which include less participant 

burden, low cost, and easy data handling, and provide a summation of a diet (Bell, 2013). 

Despite the many advantages of using a FFQ, there are also disadvantages, particularly with the 

preschool age group. Child report for this age group is not reliable; therefore parental report of 

child dietary intake is required. Another limitation of parent report of child dietary intake is 

recall bias and the large amount of time children spend away from parent monitored food intake. 

These limitations are also found with other dietary assessments for child intake, however, the 

FFQ limits parents to a set of predetermined foods that may not be representative of a child’s 

usual dietary intake. Despite these disadvantages, the use of a FFQ in a research study provides a 

measure of child dietary intake that has the ability to monitor trends with low participant burden 

(Magarey, 2011). 

 

Other child dietary assessment measures. In addition to FFQs, there are several objective and 

subjective methods to collect dietary intake. Objective dietary assessments include research 

observation through the duplicate diet method (collection of duplicate dietary intake) or food 

consumption record (observation recorded by trained researcher) (Shim et al., 2014). These 

methods require collection of dietary intake by a trained researcher which make them labor 

intensive and not ideal for large scale research studies. Other more common methods of dietary 

assessments include 24 hour recall and dietary records (Bell et al., 2013; Magarey et al., 2011; 

Shim et al., 2014). Dietary record and 24 hour dietary recall both require in depth interviews 

through open-ended surveys about a variety of food consumed over time (Shim et al., 2014). 

These methods capture a vast amount of information about dietary intake and can be applied to a 
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diverse groups. However, they are subject to recall bias, over/under reporting, and only capture 

food patterns over a short amount of time (Shim et al., 2014).  

 

Questionnaire Development  

The current methods to assess the home environment aim to measure foods and, in some cases 

activity devices, yet there are still apparent gaps in understanding the home environment and a 

need for a valid and reliable comprehensive home assessment. The most important step to 

accurately assess the home environment is through the use of a valid and reliable measure. 

Design, development, and target audience considerations are important elements to address to 

ensure that a questionnaire resonates with the target audience, which will improve psychometric 

properties, including validity and reliability. Development and design considerations through 

formative work with the target audience are underrepresented in the literature for home 

environment assessments (Pinard et al., 2012). The development of a valid and reliable home 

assessment that captures a comprehensive representation of a home food and activity 

environment will help guide future researchers to identify modifiable factors in the home to 

improve child health.  Questionnaire design and best practices are crucial components to 

understand in utilize during questionnaire development.  

 

Development. The use of questionnaires and measurement tools to capture determinants of 

childhood obesity is extensive.  The development of a questionnaire requires time and resources 

and should consider many elements including: ordering of questions, visual appeal, 

comprehension and acceptability, and how to motivate the respondent to complete the 

questionnaire (CDC, 2009; Dillman, 2006; Townsend et al., 2008). Emphasis on design should 
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account for measurement problems such as unintended order and nonresponse (e.g. missing data) 

(Dillman, 2006). Dillman stresses the importance of beginning with relevant questions and 

implementing appropriate ordering of questions by grouping related questions that cover similar 

topics together (Dillman, 2006). The grouping of similar questions can be enhanced by visually 

grouping the related information in regions through the use of contrast or through enclosed 

sections. This facilitates in the ease of completion by enabling the respondents to easily chunk 

together information (Dillman, 2006).  

 

Another important element in questionnaire development is visual processing and design.  The 

three stages of visual processing include basic page layout, information organization, and task 

completion (Dillman, 2006). The basic page layout is the respondent’s first exposure to the 

questionnaire and it is at this point that they take in the layout of the page and process the basic 

visual properties. During the second stage, the participant begins to organize the information by 

segmenting the page into various regions.  The final step involves the respondent completing the 

questionnaire from a top down approach (Dillman, 2006).  Visual elements of the questionnaire 

should enhance all three elements of the respondent’s visual processing. Addressing these 

elements in the design of questionnaire development and modification will enhance the overall 

comprehension and acceptability of the questionnaire (Dillman, 2006; Townsend et al., 2008). 

Additionally, consistency should be established in the visual presentation of the questions along 

with the layout of the entire page. To help respondents organize information, consistency should 

be upheld throughout the entire questionnaire, making the start/end of a new section easy to 

determine for the respondent (Dillman, 2006). Finally, color, contrast, and avoiding visual clutter 
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will also help respondents recognize different elements of the questionnaire, aid in navigating, 

and make the task of answering questions easier (Dillman, 2006).  

 

Low literacy and health literacy considerations. Additional considerations for questionnaire 

development and design include literacy and health literacy levels of the target audience. 

Populations with low health literacy have difficulty translating and understanding technical or 

scientific information (Rudd, 2007) and are at an increased risk for poorer health outcomes 

(Dewalt et al., 2004). For populations with low literacy levels, certain elements of design should 

be addressed. The first step in translating information is to ensure that the information is clear. 

To achieve clarity, the most important information should go first, instructions should be concise 

and direct, the audience should be told what they will gain from the information, scientific jargon 

should be limited and sentences should be short (CDC, 2009; Dillman, 2006). Further, materials 

and text should be formatted for ease of participant completion. The font should be in serif 

between 12-14 points with headings at least 2 points larger than the main text.  In addition, using 

all capital letters should be avoided (CDC, 2009). To emphasize words or phrases, bold type and 

the use of underling and italics should be limited. Also, using terms and words that your 

audience is comfortable with enhance acceptability and comprehension. Finally, readability of 

your material should be assessed to ensure that the reading level is appropriate for your audience 

(CDC, 2009; Townsend et al., 2008).  

 

Visuals should be used to enhance communication and comprehension. The use of “real life” 

pictures which contain one message per visual and have a caption help emphasize and explain 

the text and enhance comprehension (CDC, 2009; Townsend et al, 2008). Townsend et al (2008) 
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found that text alone is difficult to understand and realistic or representative photographs are 

optimal for audiences with low income and literacy levels. Additionally, visuals or pictures 

should be placed next to the text to which they refer, along with explanatory captions and 

photographs should be culturally relevant and sensitive to the target audience (CDC, 2009).  

Finally, leaving white space in the questionnaire helps avoid overwhelming the respondents with 

unnecessary information (CDC, 2009). The use of appropriate visual cues to facilitate 

understanding will make the information and collection easy and enjoyable for participant 

completion. 

 

Food related considerations.  For nutrition related measures, there are additional factors that 

are important to take into account. The use of Food frequency questionnaires (FFQ) is a common 

method in nutrition research to evaluate food intake (Burrows et al., 2010). Food Frequency 

Questionnaires can be defined as a questionnaire in which the respondent is presented with a list 

of foods and is required to say how often each is eaten in broad terms, such as “x” times per day, 

per week, or per month, etc. They were originally developed to study relationships between diet 

and chronic disease, primarily for epidemiological studies to show associations between diet and 

disease (Boyd, 1993; Liu et al., 1978; Prentice, 1996). Foods listed are usually chosen for the 

specific purposes of a study and may not assess total dietary intake (Cade et al., 2002).  The 

basic principles for the development of a FFQ should include full variability of the population’s 

diet and a food list that is appropriate for the study population. The principles for FFQ food 

inclusions also translate to the home food environment. The foods that are used on an assessment 

for a home food inventory should be inclusive and representative of the target audiences, diet and 

home food availability.  
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The Longitudinal Eating And Physical activity Study (LEAP) 

The Colorado Longitudinal Eating And Physical activity (LEAP) Study is a longitudinal, cohort 

study that uses a social ecological approach to explore and understand the social and 

environmental influences of nutrition and physical activity on healthy child growth (Bellows et 

al., 2013).  The primary research questions relate to longitudinal impacts of the intervention on 

child food preference, gross motor performance, and weight status after participation in a 

preschool food and nutrition intervention, The Food Friends®. In addition to the primary 

research questions, the LEAP study explores behavioral and environmental factors in the home. 

The home environment is assessed through parent feeding and activity practices and behaviors, 

as well as, through the availability and accessibility of food and activity devices (Bellows et al., 

2013).     

 

The Home Inventory Describing Eating and Activity (Home IDEA). The Home IDEA is a 

self-report questionnaire for the availability and accessibility of food and activity items in the 

home. The Home IDEA was developed based on the Home Health Environment (HHE) 

assessment, a previously validated home assessment (Boles et al., 2013; Boles, et al., 2010; Stark 

et al., 2010) and modified to expand items to fully capture the home environment of low income 

families. Items that were included came from the Allowable Foods List from The Special 

Supplemental Nutrition Program for Women, Infants, and Children (WIC program), the Block 

FFQ, and a modified Harvard FFQ (Boles et al., 2014). In addition, target audience and expert 

input were included to expand the food and activity items. The Home IDEA includes: 131 food 

and drink items, 16 physical activity devices, and 12 sedentary devices.  
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Psychometric testing of the Home IDEA was conducted to achieve validity (face, content, and 

criterion) and reliability (inter-rater reliability; Boles et al., 2014). To establish a gold standard, 

independent raters were trained to complete the Home IDEA. Researchers, trained to reliability, 

completed home assessments and were compared to the referent coder on all categories 

(food/beverages, electronics, and physical activity items) using agreement statistics (kappa 

scores at or above 0.60; (Landis & Koch, 1977). Following reliability testing between 

researchers, the independent raters and a subsample of randomly selected LEAP study parent 

participants concurrently completed the Home IDEA. The data was tested for inter-rater 

reliability, again using the kappa statistic for agreement. All inter-rater reliability testing was 

conducted between availability and accessibility of food and activity categories on the item level 

with scores of 0.60 or greater considered reliable.  In addition, frequency distributions, on the 

item level of reliable food and activity items, were calculated (Boles et al., 2014).  

 

Independent raters, when compared to the referent coder, achieved substantial to outstanding 

agreement (0.67-1.00) for all 3 categories on the Home IDEA (Food/Beverage, electronic items, 

and physical activity items). These results established the gold standard criterion and 

demonstrated that the assessment could reliably be administered in the home environment by 

research personnel. The results for the subsample of LEAP study participants and researcher 

raters revealed a wide range of variability within the kappa statistic among all 3 categories for 

availability on the Home IDEA, but the most variability was seen in the food category.  There 

were 62/131 items deemed unreliable within the food category, 3/12 in the electronic devices, 

and 3/16 in the physical activity items (kappa statistic of < 0.60; Landis & Koch, 1977). In total, 

there were 85 items, from all 3 categories, that met the reliability criteria (Boles et al., 2014).   
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Areas of concern were identified through reliability testing (poor preforming items and 

categories), as well as, during home visits (researcher observation). The most problematic 

section was seen with the food items, due to the variability in the range of the kappa statistic. 

There was a large amount of missing data from the parent participants; it was clear that they 

skipped over items that they did not have or did not wish to answer. For example, in the milk 

section, all milk types were listed- whole, 2%, 1%, skim, goat milk, butter milk, and milk 

alternatives. If the parent only had 2% milk, they checked 2% as “yes” (it was available) but did 

not check “no” for all the other milk options. In contrast, the researcher completed each section 

with either a “yes” or “no” response. Another potential influence on reliability was thought to be 

in the parent participant not physically getting up to check for items. The independent raters 

physically identified every item on the Home IDEA and therefore when parents relied on their 

memory, conflicting results emerged. 

 

Additionally, a majority of the reliable food items were low frequency items within the home, 

meaning they were not present in the home at the time of assessment or they were items not 

representative of the sample. This is problematic as it is desired to capture food and activity 

devices that are representative of the target audience to draw appropriate conclusions about the 

home food and activity environment. Finally, there seemed to be food classification confusion 

among the parent participants. This was seen in mixed foods and food states. For example, a bag 

of frozen vegetables could consist of broccoli, carrot, and cauliflower, but the parent participant 

did not check “yes” for all 3 vegetable items. For food states, parents did not seem to understand 

that if it was fresh, frozen, or canned, it would still count. Despite the overall adequate reliability 
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achieved on the Home IDEA, there were still areas of concern, such as in questionnaire design, 

which could enhance the psychometric properties.  

 

Study Aims 

Enhancing our understanding of determinants in the home food, activity, and family environment 

has the potential to strengthen interventions aimed at improving child dietary intake and physical 

activity. Currently, there is a lack of comprehensive and psychometrically tested assessment 

examining the home food and activity environment, particularly for rural families with limited 

resources and young children.  Thus, additional research was warranted.  A valid and reliable 

assessment tool will allow for expanded understanding of homes where the knowledge of food 

and activity environment is limited. Therefore, to expand on current research, this project aimed 

to:  

1.  Identify food items in the home environment that relate to child dietary intake. 

2. Modify and test a home food and activity assessment for families with young children to 

improve psychometric properties. 

3. Explore family functioning (Chaos, Organization, and Control) and its relationship to the 

home food and activity environment.  

To achieve these study aims, a multi method approach, utilizing both quantitative and qualitative 

methodologies, was employed with the goal of enhancing questionnaire psychometrics and 

exploring, and identifying factors that influence the home food and activity environment, and 

child dietary intake.
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CHAPTER 3: THE RELATIONSHIP BETWEEN THE HOME FOOD A VAILABILITY 
ENVIRONMENT AND CHILD DIETARY INTAKE IN A DIVERSE, RURAL SAMPLE 

OF PRESCHOOL-AGED CHILDREN 
 
 

SUMMARY 
Purpose 

Home food availability has been linked to child dietary intake. Understanding the relationship 

between the home food environment and child dietary intake may provide intervention targets to 

address nutrition in the home. In an intervention study designed to prevent early childhood 

obesity in rural Colorado (The Colorado LEAP Study), the relationships within the home food 

environment and a child’s dietary intake were investigated.   

 

Methods  

Participants included preschool-aged children (n=153, 53% female; BMIz= .46± 1.1) and parents 

(90% mothers, 32% Hispanic, 70% below 185% poverty; BMI 26.7±5.8). Parents completed a 

self-report inventory of home foods (The Home Inventory Describing Eating and Activity; The 

Home IDEA) and child dietary intake (Block Kids Food Screener). Linear regression was used to 

analyze relationships between availability of home food items and child dietary intake, 

controlling for demographic weight status variables.  

 

Results 

Home availability of selected foods significantly predicted child intake of:  fruits (R2= .06, 

p=0.002), vegetables (R2=.11, p<0.0001), whole grain (R2=.02, p=0.05) and calories from sugar 

sweetened beverages (SSB) (R2=.31, p=0.002), with an additional 6% of the variance explained 

by availability of SSB over and above demographic variables.  
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Conclusion 

The availability of foods in the home food environment of rural families with young children 

was related to child dietary intake of key foods related to long term health—whole grains, SSB, 

fruits, and vegetables. These results identify areas in the home food environment that could be 

targeted to improve child dietary intake.  

 

INTRODUCTION 

Childhood obesity continues to be a major public health concern, disproportionally affecting 

minority groups and those with limited resources (Ogden et al., 2012). The reported decrease in 

obesity among 2-5 year old children is a mark of improvement; however, that 23% of preschool 

aged children are overweight or obese (>85th percentile), demonstrates the need to continue 

efforts to end childhood obesity (Ogden et al., 2014). The multifaceted nature of childhood 

obesity makes it a difficult problem to target due to the impact of various environments on child 

health outcomes. An ecological approach suggests that these behaviors be conceptualized in 

multiple environments: school, home, and community (Davison & Birch, 2001). Addressing the 

various environments has proven challenging as substantial changes have occurred in the built 

environment, favoring increased availability of energy dense foods and reduced opportunities for 

physical activity (Jeffery & Utter, 2003). The family home is an important environment to 

consider as the home is a central environment for children where family rules, preferences, and 

habits largely determine food availability and opportunities for physical activity (Booth, 2001; 

Bryant & Stevens, 2006).  
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Current research in the home environment has demonstrated that the availability of certain foods 

in the home is related to child dietary intake. Studies have shown that fruit and vegetable 

availability is significantly related to, and in some cases, predicts child consumption of fruits and 

vegetables (Befort et al., 2006; Cullen et al., 2003; Fulkerson et al., 2008; Hearn et al., 1998; 

Wyse et al., 2011). Other studies have expanded on fruits and vegetables by including groups 

such as healthy/unhealthy, fats/sweets, drinks, or snacks and found that the availability of those 

food groups were related to intake in children and adolescents (Campbell et al., 2007; Ding et al., 

2012; Haerens et al., 2008; Spurrier et al., 2008).  

 

In addition to home food availability, parents play a primary role in child dietary intake, as they 

are the gatekeepers of foods that enter the home. Not only do parents influence the home food 

environment through making foods available,  they also impact child dietary intake through their 

own dietary habits and preferences, and through rules implemented about food (Birch et al., 

2001; Briley & McAllaster, 2011; Gattshall et al., 2008; Ostbye et al., 2013; Spurrier et al., 

2008). Moreover, geographical location, household resources, and other demographic factors 

also influence food availability and diet (Ding et al., 2012; Turrell & Kavanagh, 2006). Families 

with limited resources face challenges and struggles, such as the ability to provide healthy foods, 

overall poor diet quality, and consequently higher rates of obesity than their higher income 

counterparts (Darmon & Drewnowski, 2008; Ding et al., 2012; Kumanyika & Grier, 2006).  

 

Despite the current knowledge of the home food environment in relation to availability, there are 

limitations and lack of understanding in the literature that need to be addressed. These are seen 

by the limited number of studies conducted with diverse populations, such as those living in rural 
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communities, of low socioeconomic status, or with young children. Also, there is a lack in 

understanding of the home food environment as it relates to a complete, representative diet of 

young children. The complex environment and interactions of the family and its effect on the 

child’s diet quality have been assessed predominately though parental food and activity 

behaviors related to the home environment, and through limited predetermined food lists 

concentrating on fruits, vegetables, and snacks (high fat/sugar) (Gattshall et al., 2008; Spurrier et 

al., 2008; Wang et al., 2013; Wyse et al., 2011).  Additionally, home food availability and dietary 

intake is limited regarding families with preschool-aged children, who have limited resources, 

and live rural areas. Utilizing a comprehensive food assessment to capture the home food 

environment will facilitate understanding the relationship between home food availability and 

child dietary intake in under-represented populations. It is important to identify which attributes 

to the home food environment are related to child dietary intake. Simple reliable and valid 

measures of the home food environment are needed to conduct high quality research to identify 

modifiable areas in homes that may help identify an avenue to intervene; and thus potentially 

improve the diet quality of young children. Therefore, to address the need to further validate and 

understand the home environment from a more representative sample and complete child diet, 

this study aimed to 1.) Identify correlations between home food group availability and child 

dietary intake; 2.) Predict child dietary intake from home food group availability using a 

validated, comprehensive home food assessment, for families with limited resources, living in 

rural communities.   
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METHODS 

Participants and Procedures  

The Colorado Longitudinal Eating And Physical activity Study (The LEAP Study) project is a 

longitudinal cohort study utilizing a controlled quasi-experimental design in 5 rural Colorado 

communities (Bellows et al., 2013). Families were recruited (in English or Spanish) via an 

informational and consent packet sent home with their preschool child and during parent 

information events held at the schools. All participants provided written informed consent for 

participation for parent and child and in some cases child only. This study was approved by the 

institutional review boards at Colorado State University and the University of Colorado Denver, 

Anschutz Medical Campus. 

 

Data were collected at 5 preschool locations as well as through evaluation packets that were sent 

home with the preschool child. The evaluation packets included measures on home food and 

activity environment, dietary intake, weight status, and demographic characteristics and were 

administered in English or Spanish. Parents returned completed evaluation packets to their 

child’s preschool teacher. All participants were compensated $20 for returning their evaluation 

packets.   

  

Measures 

Home food and activity environment. The Home Inventory Describing Eating and Activity 

(Home IDEA) was used to assess the availability and accessibility of food and activity devices in 

the home as a self-report questionnaire. The Home IDEA was modified from an existing 

measure, the Home Health Environment assessment that had previously reported reliability 
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(inter-rater) and validity (criterion and construct; Boles et al., 2014; Boles et al., 2013; Boles et 

al.,2 010; Stark et al., 2010).  The Home IDEA utilizes a greater variety of foods and drinks, 

including foods from the Allowable Food List from the US Supplemental Nutrition Program for 

Women, Infants, and Children (commonly referred to as WIC).  It evaluates frequency of food 

purchase, food availability and accessibility of food (130 items), physical activity devices (16 

items), and measures the child’s bedroom for electronic devices (e.g. television, video games; 12 

items).  Only availability of food and activity items were used for this paper’s analysis. . 

 

Dietary intake.  The Block Kids Food Screener (BKFS) is a 41- item, food frequency 

questionnaire designed to assess dietary intake of food groups and nutrients in children 2-17 

years. It is deemed a valid and user friendly dietary assessment (Block et al., 1990; Weber Cullen 

et al., 2008; Hunsberger et al., 2012; Marshallet al., 2008; Smith & Fila, 2006) and is used to 

estimate dietary intake of fruit, vegetables, whole grains, protein sources, saturated fat, and 

added sugars. For this study, the BKFS was completed by the parent/caregiver participant. The 

BKFS asked the participant to report dietary intake of foods and beverages consumed, during the 

previous week, by quantity (“a little” “some”, or “a lot”) and frequency (from “none” to “every 

day last week”). The BKFS was analyzed for nutrients and food group servings by 

NutritionQuest (Berkeley, CA).  

 

Weight status. Children’s weight and height were measured using standardized methods 

(Harrison, 1988) on a digital scale (Lifesource ProFit UC321; Milpitas, CA) to the nearest 

0.05kg and by portable stadiometer to the nearest 0.1 cm (Seca Corp, Hamburg, Germany) by 

trained research staff.  Body Mass Index (BMI) and sex- and age-adjusted BMIz scores were 
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calculated using 2000 CDC Growth Charts for the United States (Kuczmarski et al., 2002). 

Children’s weight status was classified according to The National Center for Health Statistics 

(NCHS) CDC BMI categories (underweight (< 5th percentile, normal (5th- < 85th), overweight 

(85th- < 95th), and obese (> 95th) for age and sex (Kuczmarski et al., 2002).  Parent BMI was 

calculated from self-reported height and weight with the Center for Disease Control adult BMI 

equation, weight (kg) / [height (m)]2 (CDC, 2011). 

 

Demographic characteristics. The demographic questionnaire included participants’ age, 

race/ethnicity, education, work status, and income.  

 

Statistical Analysis 

Food groups were created for the Home IDEA by grouping individual items (e.g. apple, banana, 

orange, pear) to create a group (e.g. fruit). These groups were developed to match those from the 

BKFS- fruit, vegetables, potatoes, whole grains, meat, dairy, legumes, and sugar sweetened 

beverages (SSB). Data were examined for normality of distributions, skewness, kurtosis, and 

outliers using tests for normality, boxplots, and the normalized z scores. Outliers were adjusted 

to lessen the impact of extreme scores (Tabachnick & Fidell, 2007).  Child dietary intake 

variables were not normally distributed and were log transformed to improve their 

characteristics.  Descriptive statistics (mean, standard deviation, and frequencies) were 

calculated for all variables.  Differences were considered significant at a p < 0.05. Because the 

data were not normally distributed, Spearman correlations were used to analyze relationships 

among home food availability, dietary intake, weight status and demographic variables. 

Correlations were considered significant at a p < 0.01 to decrease the chance of type 1 error. 
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Significant relationships between home food availability and child dietary intake were included 

in models for linear and hierarchical linear regression models.  

 

Linear regression models were used to test whether home food availability could predict child 

dietary intake. Predictor variables consisted of food groups calculated from the Home IDEA 

(food availability) and outcome variables were food groups from the BKFS (child dietary 

intake). BKFS variables were not normal and were log transformed. Predictor variables were 

examined for multicollinearity using the rs value. Models for predicting dietary intake of 

different food groups were independently tested. 

 

Hierarchical linear regression models were used to test construct validity and whether food 

availability home could predict child dietary intake when controlling for demographic 

characteristics and weight status. Demographic characteristics that significantly correlated with 

dietary intake food groups were used in the hierarchical linear regression models to improve 

parsimony for the model. Our predictor variables included demographic characteristics, parent 

BMI, child weight status, and food groups calculated from the Home IDEA and outcome 

variables were food groups from the BKFS. Demographic variables were entered as step 1 and 

home food group availability was entered as step 2. Regression models were 2-tailed (p < 0.05). 

All statistical analyses were conducted using Statistical Package for the Social Sciences (version 

21.0, IBM SPSS Statistics, Inc., Chicago, IL). 
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RESULTS 

Participant Characteristics 

Demographic information is presented in Table 3-1. Complete data were collected from 153 

parent/child participants (89.8% mothers, 58.9% were between the ages of 30-49 years). About 

one third (32%) were Hispanic, 90.8% had a high school education or less, and 70.3% were 

considered low-income (< 185% poverty; HHS, 2014). The average parent BMI was in the 

overweight category (26.7 + 5.8; CDC, 2011). Twenty seven percent of the 153 children (53% 

female) were considered overweight or obese (BMI > 85th percentile) (Kuczmarski et al., 2002).  

 

Home Food Environment 

Participants reported a high percentage of availability of full fat dairy and meat product items (> 

80% availability; see Table 3-2). Eighty-six percent of the homes reported availability of 100% 

fruit juice, 47% other fruit drinks, 52% regular soda, and 41% sport drinks. Fruit and vegetable 

item availability ranged from 3-86%. Apples, carrots, corn, bananas, and tomatoes represented 

the most reported fruit and vegetable items, with each food being present in >75% of homes. 

When analyzing the Home IDEA by food group, a majority of the families reported having only 

half of the food items for dairy, whole grains, fruit and vegetable (100%, 79%, 76%, and 78% of 

families, respectively).  Forty-one percent of families reported having greater than half of the 

SSB items and another 34% of homes had at least 1 SSB.  

 

Child Dietary Intake  

The mean child dietary intakes in servings per day for food groups are presented in Table 3-3. 

Parent reports of child dietary intake indicated that the mean daily consumption of vegetables, 
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whole grains, protein, and dairy, did not meet USDA dietary recommendations for this age. 

Recommendations were met for fruit and average daily calories (USDA, 2010).  

 

Relationships between Home Food Availability and Child Dietary Intake 

The availability of fruits, vegetables, and whole grains was significantly and positively correlated 

with the intake of these items, with vegetable intake having the strongest relationship with 

availability (rs= 0.36, p=<0.0001; see Table 3-4). The availability of SSB was positively 

correlated with kcal ingested from SSB (p<0.0001) and negatively correlated with whole grain 

(p<0.0001) and legume (p<0.0001) availability. There was no significant relationship identified 

for number of foods available and child total daily calories. 

 

Demographic and weight status characteristics that significantly correlated with home food 

availability and dietary intake were noted for parent BMI, preschool location, child BMI 

classification, ethnicity, parent age, and income (p <0.01; see Table 3-5). The strongest 

relationships were seen in whole grain availability with location, ethnicity and income (p <0.001) 

and kcal from SSB and location (p =0.006).  No significant relationships were identified for 

education.  

 

Predictions between Home Food Availability and Child Dietary Intake 

In multiple, independently tested linear regression models the availability of fruits predicted fruit 

intake (fruits β=0.25, t (149) = 3.2, p=0.002); vegetable availability predicted vegetable intake 

(β=0.33, t (148) = 4.3, p <0.0001); and whole grain availability predicted whole grain intake 

(β=0.16, t (150) = 1.9, p=0.05). Fruit, vegetable, and whole grain availability also explained a 
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significant proportion of the variance for child dietary intake of fruit (R2=0.06, F (1, 150) =10.3, 

p=0.002); vegetable (R2=0.11, F (1, 149) =18.8 p<0.0001); and whole grains (R2=0.02, F (1, 

151) =3.8, p=0.05). Additionally, the availability of fruit and vegetables, which were included 

together in a model due to the significant relationship they shared with vegetable intake, 

predicted dietary intake of vegetables. The model was significant (R2=0.11, F (2, 148) = 9.5, 

p<0.0001), however, the significant relationship was only seen in vegetable availability and not 

in fruit availability (β=0.37, t (148) = 3.7, p<0.0001).  

 

The hierarchical linear regression model for kcals from SSB included demographic predictors 

(child BMI classification, ethnicity, location, parent age, and income) and home availability of 

SSB. Step 1 included demographic characteristics and weight status as predictors (child BMI 

classification, ethnicity, location, parent age, and income), which explained a significant amount 

of the variance (R2=0.25, F (5, 123) =8.2, p<0.0001). After controlling for these demographic 

variables, step 2 showed that SSB availability significantly predicted kcal from SSB, explaining 

an additional 6.0% of the variance, (R2=0.31, F (6, 122) = 9.0, p=0.002), (See Table 3-6).  

 

Construct Validity 

Based on parent report of home fruit, vegetable, and whole grain availability were positively 

related to child dietary intake of fruit, vegetable, and whole grain, respectively (See results 

above). The availability of SSB was significantly and inversely related to kcals from SSB 

ingested (See Table 3-6).  
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DISCUSSION 

In this study, home food availability predicted child dietary intake for key food groups known to 

impact childhood obesity- SSB, whole grains, fruits, and vegetables. These results are consistent 

with previous research investigating the home food environment and child dietary intake, as 

related to the association of home fruit and vegetable availability and dietary intake of fruits and 

vegetables (Cullen et al., 2003; Hanson et al., 2005; Nanney et al.,2007; Neumark-Sztainer et al., 

2003). This study adds to the literature in that a more complete representation of food groups 

were assessed, as well as, inclusion of a diverse sample of under-represented families with 

preschool-aged children. Currently, home food environment studies are representative of older 

children and adolescents, and well educated, middle to upper income, white families with fruit 

and vegetable availability and intake the most reported outcomes (Blanchette & Brug, 2005; 

Campbell et al., 2007; Cullen et al., 2003; Hanson et al., 2005; Nanney et al., 2007; Neumark-

Sztainer et al., 2003). 

 

Early childhood is a critical period when proper nutrition is necessary for healthy growth. 

Nationally, children consistently have been reported to fall below the recommendations for the 

intake of fruits, vegetables, and whole grains (Guenther et al., 2006; Reicks et al., 2014). The 

health benefits associated with each of these food groups and the relationship they share with 

child weight status make them vital areas to understand, particularly in relation to young 

children’s diets (Chatenoud et al., 1998; Jacobs et al., 1998; Montonen et al., 2003; Van Duyn & 

Pivonka, 2000). Fruit and vegetables are not the only important components to a child’s diet; yet 

home food environment studies have been limited in representation of other food groups. 

Classifications have been created for total home food availability such as healthy, unhealthy, or 
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obesogenic favoring categories (Boles et al., 2013; Chi-Ming et al., 2007; Ding et al., 2012; 

Fulkerson et al., 2008; Haerens et al., 2008). The availability of healthy foods has been 

associated with the intake of healthy foods and snacks, fruits and vegetables (Chi-Ming et al., 

2007; Ding et al., 2012) and homes that are more obesogenic are associated with a higher daily 

energy intake (Fulkerson et al., 2008). While this exploration of food classification has provided 

insight into types of foods that impact dietary intake, it has does not provided information about 

specific food groups, like vegetables, whole grains, or SSB. Understanding the home by food 

group availability will help identify problematic and modifiable areas in a home, which could 

positively impact child dietary intake. This study provides additional insight and validity into the 

relationship of food group availability and child dietary intake, through whole grains, SSB, 

fruits, and vegetables.  

 

Whole grain consumption in children falls below recommendations with the average daily intake 

for children being 0.57 ounces a day (Reicks et al., 2014). Within our sample, home whole grain 

availability was low and child dietary intake of whole grains, while slightly higher than the 

national average, fell short of recommendations. Whole grain intake is associated with a 

decreased risk for type 2 diabetes, cancer, and heart disease (Chatenoud et al., 1998; Jacobs et 

al., 1998; Montonen et al., 2003). The impact whole grain has on health in conjunction with the 

limited research on the relationship between whole grain home food availability and child dietary 

intake make it an important food group to further understand.  

 

Previous studies did not explore the relationship between whole grain availability and child 

dietary intake of whole grains. We identified several demographic and weight status variables 
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that were significantly associated with home whole grain availability (parent and child weight 

status, location, ethnicity, income, and parent age) but no such relationships were identified for 

whole grain intake.  In a review of  whole grain consumers, Lang et al (2003) reported that while 

intake of whole grains falls below the recommendations, consumers of whole grains are more 

likely to be older, from a higher socioeconomic status, less likely to smoke, and more likely to 

exercise (Lang & Jebb, 2003).Although we did not find any associations with child dietary intake 

demographic, and weight status characteristics, the characteristics associated with whole grain 

consumers in Lang et al (2003) are similar to our demographic associations for home whole 

grain availability as seen in socioeconomic status and age. More home whole grain availability 

was associated with older, non-Hispanic white families with more income, lower parent and 

child weight status, living in mountain communities as opposed to the plains. The difference 

noted for location was assessed due to the significant difference between the 2 rural locations. 

Families living in the plain communities were more likely to have a higher weight status, as well 

as, lower income and parent age.  Culture, as seen in typical grains consumed (Sharma et al., 

2013), could play a role in the relationship identified for ethnicity and WG availability , as well 

as, weight status (Ogden et al. 2014). Sharma et al. (2013) identified grain (whole and refined) 

consumption differences in ethnic groups in the US. Hispanic men and women were more likely 

to consume corn tortillas, rolls, and whole grain cooked cereals when compared to other ethnic 

groups who were more likely to consume white rice and whole grain bread (Sharma et al., 2013). 

Further, Hispanic youth have a higher prevalence of obesity when compared to their non-

Hispanic white counter parts (Ogden et al., 2014). These differences in dietary consumption of 

grains and weight status seen in the Hispanic population suggest that these elements could 

contribute to the differences identified in our sample between Hispanic and non-Hispanic 
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children. Given the limited research related to home whole grain availability, the complex 

demographic relationships, and daily whole grain deficits, more research is needed to better 

understand the factors associated with young children’s whole grain intake.  

 

While it is important to understand foods in the home that favor health, it is also important to 

identify and understand foods in the home that do not support healthy intake, and to determine 

the relationship those items share with child dietary intake. Contrary to what was found in 

relation to home whole grain availability, there was a high availability of SSB in a majority of 

the homes. Regular intake of SSB is associated with an increased risk of weight gain, has a 

negative impact on milk consumption, and contributes to higher daily energy intake in children 

(Dubois et al., 2007; Marshall et al., 2005; Mathias et al., 2013).  Further, 55-70% of all SSB 

calories are consumed in the home environment while only 7-15% are consumed at school 

(Wang et al., 2013) making the home the ideal environment to target to reduce availability and 

consumption of SSB.  

 

Studies have demonstrated that children who have soft drinks available at home or drink soft 

drinks with meals are more likely to be high consumers of SSB (Hebden et al., 2013; Downs et 

al, 2009). Supporting this research, we found that the availability of SSB was associated with 

increased kcals from SSB in young children.  Demographic variables also contribute to SSB 

intake, as lower socioeconomic status and Hispanic populations have been shown to have higher 

energy intake from SSB (Haerens et al., 2008; Kant & Graubard, 2011). This study identified 

high consumers of SSB were more likely to be Hispanic, have a higher weight status and have 

younger parents with lower income living in the plain communities. While we found significant 
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relationships in child weight status, income, location, ethnicity, and parent age with SSB 

availability; only ethnicity and location were identified as the variables predictive to ingestion of 

kcals from SSB.  This finding is consistent with research related to ethnicity and SSB intake and 

also demonstrates that location plays a role in intake, more than likely due to the other 

demographic factors associated with location such as weight status, income, and parent age. 

Despite the significant demographic relationships, SSB availability predicted kcals from SSB, 

which demonstrates the significant and unique variance SSB availability has on child dietary 

intake. The relationships identified among demographic variables, home food availability, and 

dietary intake highlight the important role that resources and culture play in diet quality.  

 

While this study provides additional insight into the home food environment and its relation to 

children’s dietary intake, there are limitations. The cross-sectional study design of this study 

does not allow for determination of causality. Further, dietary intake for the child participant was 

reported by the child’s parent/caregiver and is subject to self-report bias. Similarly, self-report 

bias could impact parent response to the Home IDEA. Parents may have under-reported or over-

reported home food availability (Home IDEA) and child dietary intake (BKFS). Given the 

amount of time spent away from home and the different environments in which preschool 

children eat, memory recall and meals eaten away from parents could have impacted reported 

child dietary intake.  

 

This study demonstrated that food availability in the home environment is an important factor 

related to child dietary intake. It also reinforced current home environment literature that 

suggests that fruit and vegetable availability are related to and predictive of child dietary intake. 
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Several studies have also found similar relationships between fruit and vegetable availability but 

most have been in older children and adolescents (Cullen et al., 2001; Cullen et al., 2003; Hearn 

et al., 1998; Neumark-Sztainer et al., 2003; Wyse et al., 2011). Therefore, this study’s findings 

affirm that, like older children and adolescents, home fruit and vegetable availability is an 

important factor for dietary intake in young children. The consistent patterns identified for the 

relationship between home food availability and child dietary intake also support construct 

validity. The relationship suggests the presence or absence of fruit, vegetable, whole grain, and 

SSB could facilitate or impede consumption of those foods. Future studies using larger samples 

will be important to replicate the findings and to address generalizability. Lastly, this study 

supports the need for further investigations into the home availability of healthful and 

unhealthful foods which could provide additional insight into the home food environment of 

young children.  

 

There are limited studies that target samples including families with limited resources, low levels 

of education, and living in rural communities. Families with limited resources are less likely to 

meet dietary recommendations and have a poor diet quality when compared to higher income 

populations (Darmon & Drewnowski, 2008; Kirkpatrick et al., 2012). Additionally, they are 

more likely to consume refined starches, potatoes, and less fruits and vegetables (Darmon & 

Drewnowski, 2008) and have less availability of fruits and vegetables (Rosenkranz & 

Dzewaltowski, 2008). The majority of the families in our sample have lower levels of education 

and available resources and we demonstrated similar patterns in child dietary intake and home 

food availability. Ding et al reported that income was a significant predictor for the availability 

of healthy food but not a significant predictor for unhealthy food in homes with adolescents 
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(Ding et al., 2012). Our findings suggest that income was associated with a more healthful home 

food environment (whole grain, diary, and legume) but no association with less healthful items 

(SSB) was identified. Finally, as previously mentioned, differences were identified in the home 

environment and child dietary intake between geographical locations. Additional studies should 

aim to further understand the most at risk and vulnerable populations to enhance efforts to target 

the home environment to positively impact childhood obesity. 

 

CONCLUSIONS 

The present study demonstrated, through the use of a previously validated home assessment, the 

significant impact of home food availability on dietary intake of preschool-aged children from 

families with limited resources living in rural locations. It further expanded knowledge about 

home food group availability in relation to child dietary intake with the inclusion of food groups 

more representative of a child’s diet. These findings provide insight on foods available in the 

home which can aid in intervention development to intervene and positively impact the health of 

preschool-aged children. Additionally, other factors, such as SES and parenting behaviors related 

to the home and child’s health, remain important to explore to identify relationships in the home 

environment that directly impact the health and wellbeing of young children.   
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Table 3-1: Participant Characteristics for the Colorado LEAP Study (n=153) 
a Less than $41,000 is a proxy for <185% of poverty (HHS, 2014) 

 Parent Child 

Anthropometric (m + sd) 
BMI/BMIz   26.7 + 5.8 0.46 + 1.1 
Geographic location n (%) 
Mountains 77 (50.3)  
Plains 76 (49.7)  
Demographic variable n (%) 
Relationship to child 
   Mother 

  
132 (89.8%) 

  

Ethnicity  
   Hispanic 

  
47 (32.0%) 

  
49 (33.3%) 

Race     
   American Indian/Alaska Native 6(4.3%) 6 (4.3%) 
   White 115(82.7%) 116 (82.9%) 
   Other 15(10.8%) 15(10.7%) 
Parent age     
   18-29 60 (39.7%)  
   30-49 89 (58.9%)  
   50-64 3 (1.3%)  
Education     
   Some high school 32 (22.7%)  
   High school  96 (68.1%)  
   College graduate 12 (8.5%)  
Work status     
   Not employed 52 (36.4%)  
   Part-time 32 (22.4%)  
   Full-time 59 (41.3%)  
Income     
< $41,000a 99 (70.3%)  
   $41,001-$62,000 19 (13.0%)  
   Greater than $62,001 23 (16.2%)  

Table 3-2: Parent Reported Home Food Group Availability for Families in the Colorado 
LEAP Study (n=153) 
 
Food Groups (Total Number of Items) Parent Reported 

Home Food Group 
Availability  
(Mean + SD) 

Range 

Fruit (27) 8.9 + 5.2 0-26 
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Vegetable (26) 9.5 + 4.5 1-24 
Potato (3) 1.6 + 0.8 0-3 
Whole grains (7) 3.0 + 1.7 0-7 
Meat (4) 2.4 + 0.8 0-4 
Dairy (12) 3.4 + 1.0 0-6 
Legumes (5) 2.3 + 1.2 0-5 
Sugar Sweetened Beverages (3) 1.3 + 1.0 0-3 
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Table 3-3: Parent Reports of Child Dietary Intake of Preschool Children Enrolled in the 
Colorado LEAP Study (n=153) 
a Data is from the Block Kids Food Screener for daily intake reported in cups, ounces, and 
kcalories. 
b Recommendations are based on the USDA 2010 Dietary Recommendations (USDA, 2010) 
 
Food Groups and Energy Children’s Reported 

Dietary Intake  
(Mean + SD)a 

Recommendedb Food 
Groups and Energy 

Intakes for Children (4 y) 
Fruit (cup) 1.6 + 0.9 1.5 
Vegetable (cup)  1.5 

Vegetable (cup) 0.7 + 0.4  
Potato (cup) 0.2 + 0.2  

Whole grains (oz) 0.7 + 0.4 2.5 
Protein (oz)  4 

Meat (oz) 2.2 +1.2  
Legume (oz) 0.1 + 0.1  

Dairy (cup) 2.2 + 0.9 2.5 
Sugar Sweetened Beverages 
(kcals) 

17.2 + 26.8 Limit 

Average daily kcals 1205.3 + 461.6 1200-1400 
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Table 3-4: Correlations between Home Food Group Availability and Block Kids Food 
Screener Food Group for Child Dietary Intake 
*p < 0.05 
**p<0.01 
Note. Values represent r value from Spearman Correlations  
Note. Home IDEA food items were summed to create food groups 
Note. SSB=Sugar Sweetened Beverage; Veg.= Vegetable 
 
BKFS 
Food 
Group 

Home 
IDEA 
Fruit 

Home 
IDEA 
Veg. 

Home 
IDEA 
Potato 

Home 
IDEA 
Whole 
Grain 

Home 
IDEA 
Meat 

Home 
IDEA 
Dairy 

Home 
IDEA 
Legume 

Home 
IDEA 
SSB 

Fruit 0.27** 0.13 -0.07 -0.04 0.08 0.04 -0.08 0.03 

Veg. 0.24** 0.36** 0.09 0.08 0.16* 0.04 0.09 0.01 

Potato 0.05 0.02 0.13 -0.07 0.03 -0.05 -0.18* 0.20* 

Whole 
Grain 

0.16* 0.13 -0.00 0.27** 0.11 0.10 0.05 0.02 

Meat 0.17* 0.08 0.06 0.02 0.16 -0.09 -0.03 0.23** 

Dairy 0.05 0.04 0.07 -0.06 0.08 0.06 0.02 -0.08 

Legume 0.16* 0.04 -0.06 -0.14 -0.07 -0.03 0.00 0.02 

Daily 
kcal 
from 
SSBa  

0.19 -0.19* -0.01 -0.34** -0.08 -0.2* -0.29** 0.28** 

 



 

71 
 

Table 3-5: Significant Spearman Correlations for Demographic and Weight Status 
Correlations between Home Food Availability and Child Dietary Intake  
Note. Home food group availability is from the Home IDEA and child dietary intake is from the 
Block Kids Food Screener. 
Note: All values reported are significant at p <0.01 
a Location is defined as the 2 rural locations assessed (Mountains=0, Plains=1) 
b Ethnicity is defined as Hispanic=0 and Non-Hispanic=1 
 
Demographic 

&Weight Status 

Home Food Group 

Availability 

Child Dietary Intake Food 

Group  

Parent BMI Whole grain  rs= -0.22   

Legume  rs= -0.25   

Locationa Whole grain  rs= -0.41 Potato  rs= 0.27 

 Legume  rs= -0.35 Daily kcals 

from SSB  

rs= 0.44 

Child BMI 

Classification 

Whole grain  rs= -0.33 Daily kcals 

from SSB  

rs= 0.26 

Parent 

Ethnicity b 

Whole grain  rs= 0.36 Legume  rs= -0.40 

Meat  rs= 0.29 Daily kcals 

from SSB  

rs= -0.29 

Parent Age Whole grain  rs= 0.25 Daily kcals 

from SSB  

rs= -0.25 

Legume  rs= 0.36   

Income Whole grain  rs= 0.33 Potato  rs= -0.26 

Dairy  rs= 0.22 Daily kcals 

from SSB  

rs= -0.23 

Legume  rs= 0.29   
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Table 3-6: Hierarchical Linear Regression Model to Predict Kcals from Sugar Sweetened 
Beverage (SSB) by Home Food Sugar Sweetened Beverage (SSB) Availability  
**p <0.01 
Note. SSB=Sugar Sweetened Beverages 
a Location is defined as the 2 rural locations assessed (Mountains=0, Plains=1) 
b Ethnicity is defined as Hispanic=0 and Non-Hispanic=1  
 
Criterion  R 2 B SE B Β CI 
Kcals from SSB      
   Step 1 0.25     
     Child BMI 
classification 

 
0.20 0.38 0.04 (-0.55, 0.95) 

     Location a  2.01 0.56 0.31** (0.90, 3.10) 
     Parent Ethnicity b  -2.01 0.58 -0.28** (-3.15, -0.87) 
     Parent age  -0.64 0.51 -0.10 (-1.65, 0.36) 
     Income  -0.05 0.11 -0.04 (-0.26, 0.16) 
   Step 2 0.31     
     SSB availability  
 

 
0.80 0.25 0.24** (0.29, 1.30) 

R2 Change 0.06**     
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CHAPTER 4: A MULTIPLE METHODS APPROACH TO THE MODIF ICATION OF A 
HOME FOOD AND ACTIVITY ASSESSMENT TOOL FOR FAMILIES  WITH YOUNG 

CHILDREN 
 
 

SUMMARY 

Objective 

The physical home environment has been linked with health behaviors and outcomes. Home 

environment assessments rarely have been psychometrically tested with families of geographical 

and economic diversity.  This study aimed to use qualitative and quantitative methods to modify 

and psychometrically test a home environment assessment with families of preschool-aged 

children. 

  

Methods 

Rural families of children attending preschool participated in separate qualitative (n=11) and 

quantitative (n=28) studies. The Home IDEA (Inventory Describing Eating and Activity) is a 

self-report questionnaire that assesses the physical home environment for food and activity 

items, including food/drinks, physical activity (PA) devices, and electronic devices. In-home 

interviews were conducted to inform instrument design, followed by modifications and the 

completion of the modified Home IDEA (Home IDEA-2) by additional parents and independent 

raters to establish additional psychometric validation.  

 

Results  

Qualitative home interviews identified a need for clearer instructions; more detailed description 

and reorganization of foods; and reduction of food and activity items (159 to 138).  Inter-

reliability testing of the modified assessment resulted in kappa statistics that were high (0.6-1.0) 
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for 87 items (63 food, 16 PA, 8 sedentary), moderate (0.4-0.5) for 38 items (37 food, 1 PA), and 

poor for 16 items (<0.3) (15 food, 1 sedentary).  Overall reliability improved from 53% of 

original items to 64% of modified items. 

 

Conclusions  

Using multiple methods, the psychometric properties for the Home IDEA were established and 

improved with rural families of preschool-aged children. Based on rigorous tool development 

methods, our findings fill a significant gap in the literature by providing a validated self-report 

measurement tool for the home food and activity environment for families with young children.  

 

INTRODUCTION  

The home food environment plays an important role in food choices and is a key influencer of 

food intake for children (Bryant & Stevens, 2006), with the most important determinant of food 

intake being availability (Cullen et al., 2001; Cullen et al., 2003; Nanney et al., 2007). The 

complexities in the home environment, including the dynamic availability of food, physical and 

electronic activity devices, as well as, other societal factors, make it a challenging environment 

to measure and understand. Accurately assessing the home food and activity environment is 

critical for identifying factors within the home environment that are related to child dietary 

intake, physical activity, and sedentary behaviors.  

 

Current methods to assess the home food environment range from nutrient profiling through the 

use of electronic scanning, shelf inventories, checklists, annotated receipts, and subjective self-

report questionnaires (Bryant et al., 2008; Byrd-Bredbenner & Abbot, 2009; French et al., 2008; 
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French et al., 2009; Gattshall et al., 2008; Dwyer et al., 2011; Hales et al., 2013; Miller & 

Edwards, 2002; Patterson et al., 1997; Spurrier et al., 2008; Tabak et al., 2012). These methods 

of evaluation have limitations in understanding of the home food environment through a lack of 

diversity in ethnicity, socioeconomic status, and child characteristics such as age and weight 

status. A review by Pinard et al. (2012) examined home environment measures and concluded 

that there is a lack of psychometrically tested home environment evaluations and a lack of 

transparency in the psychometric properties of these measures. These limitations limit the 

quality, generalizability, confidence in findings, and use of current home measures. Thus, there is 

an identified need for a complete, psychometrically tested home food and activity environment 

assessment for families with limited resources (Hales et al., 2013; Pinard et al., 2012).  

Recent research on a home food and activity environment assessment utilizing the Home 

Inventory Describing Eating and Activity (The Home IDEA), addressed a gap in the literature in 

home environment evaluations with limited resource families of young children living in rural 

communities. This measure was modified from an existing measure, the Home Health 

Environment assessment (HHE), with established reliability and validity (Boles et al., 2014; 

Boles et al., 2013), to be more inclusive of families with low socio-economic status. While the 

Home IDEA demonstrated adequate reliability for food and activity items (Boles et al., 2014), 

there were areas of concern that warranted the need for further investigation. This study aimed to 

enhance validity (face, content, and criterion) and reliability (inter-rater reliability) of the Home 

IDEA for families with young children. 
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METHODS 

A multi-method approach was utilized across two phases: qualitative home interviews (Phase 1) 

and psychometric testing (Phase 2).  These phases were completed at different times with 

independent samples of parent participants. All participants provided written informed consent. 

This study was approved by the institutional review board at Colorado State University. 

 

Participants 

Families were recruited from 6 rural Colorado Head Start/preschool locations. Interest flyers 

were sent home with children from preschool and interested parents returned a form to the 

child’s teacher (n=27 Phase 1; n=37 Phase 2). Eligibility for this project included English- 

speaking families with a child enrolled at the targeted preschools. Interested families were 

contacted via phone to explain the home research process, verify mailing address, and to 

schedule a home visit. Once the home visit was scheduled a packet containing a consent form 

and questionnaires was mailed to the participant. Parents were asked to complete all study 

questionnaires prior to the home visit. Participants received $20 for their participation.  

 

Measures 

Home food and activity assessment. The Home IDEA assessed the availability of food and 

activity devices in the home as a self-report questionnaire. It evaluated 126 food and drink items 

(snacks/treats/nuts; cereal; drinks; meat/poultry/fish; dairy; breads/beans/pasta/grains; ready to 

eat meals; other foods; fruits and vegetables), 16 physical activity devices (e.g. bike, jump rope, 

sports equipment) and measured the child’s bedroom for 12 electronic devices (e.g. TV, 

computer, Video game player).  This version of the Home IDEA was used in Phase 1. For Phase 
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2, the modified Home IDEA (Home IDEA-2) was used. It included 110 food and drink items 

(snacks and sweet treats; cereal; child friendly; other foods; beverages; beans and grains; meat; 

dairy; vegetarian foods; and fruits and vegetables) 17 physical activity devices, and measured the 

child’s bedroom for 9 electronic devices (items for physical activity and electronic devices on the 

modified Home IDEA (Home IDEA-2) were similar to Home IDEA).  

 

Demographic questionnaire. A demographic questionnaire was used in both Phase 1 and Phase 

2. The questionnaire contained items such as race/ethnicity, income, and education.  

 

Procedures  

Phase 1: qualitative home interviews. Qualitative home interviews were conducted to further 

understand participants’: 1) process for completing the questionnaire; 2) thoughts about food 

groupings; 3) usage of nutrition labels; 4) comprehension of questionnaire instructions and; 5) 

overall experience of completing the Home IDEA.  

 

Interview questions. Development of interview questions were based on results of previous 

psychometric testing of the Home IDEA (Boles et al., 2014), which included items and sections 

identified as problematic through reliability testing, as well as, observations made during home 

visits. The question set was tested for face and content validity with experts in the fields of 

nutrition, qualitative research methodology, physical activity, and public health to ensure 

acceptability and understandability of the question set (Trochim & Donnelly, 2006). The final set 

of interview questions contained 6 open ended questions with multiple probes. 
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Home interviews. Prior to the home interview, participants completed the Home IDEA and a 

demographic questionnaire.  Home interviews (n=11) were conducted in the participant’s home 

by a trained researcher. Interviews were conducted until theoretical saturation was achieved 

(Glaser & Strauss, 1967). All interviews were audio recorded and hand written notes were taken 

by a second researcher to verify audio recordings. Audio recordings were later transcribed and 

checked against hand written notes. Transcribed interviews underwent investigator triangulation 

analysis. This method involved the use of 3 different investigators to examine the same 

qualitative method (transcribed home interviews). The findings from each evaluator were then 

compared to develop a more complete understanding of how the different investigators viewed 

the interview responses. Findings were then discussed and agreement for common responses and 

themes for each question was established (Denzin, 1970; Patton, 1999; Stake, 1995). 

 

Tool modifications. Modifications to the Home IDEA were made based on preliminary testing 

with the target audience and themes identified from the home interviews. Further, an extensive 

review of the literature in tool development and the home environment with respect to current 

evaluations was conducted to identify influential foods related to child health, areas for 

improvement, and overall format. Finally, input was sought from experts in the fields of 

nutrition, psychology and public health to ensure content of material was appropriate.  

 

Phase 2: psychometric testing. This step was conducted through concurrent administration of 

the Home IDEA-2 between researcher and parent (inter-rater reliability) to achieve criterion 

validity. Testing for food and activity availability of the modified Home IDEA (referred to now 
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as Home IDEA-2) was conducted to test the modifications that were made to the Home IDEA 

based on Phase 1 results.  

 

Home visits. Home visits were conducted at a time that was convenient for the participant by two 

researchers trained in administration of the Home IDEA-2. Participants were instructed to 

complete the Home IDEA-2 as if the research staff were not in the home. To ensure that the 

researcher did not influence parent report, researcher completed sections on the Home IDEA that 

did not overlap with the parent participant. One research team member concurrently filled out the 

Home IDEA-2, while the second research staff member took hand written notes. 

 

Independent rater and parent rater reliability. Data from the concurrent administration between 

parent participant and trained research staff were compared to establish criterion validity. 

Agreement statistics were calculated on the item level using Cohen’s kappa coefficient. A kappa 

statistic of 0.6 or greater was deemed to meet the standard for reliability (Landis & Koch, 1977).  

Descriptive statistics, frequencies, means and standard deviations, for home food, electronic and 

physical activity items were conducted. Analyses were conducted using Statistical Packaging for 

the Social Sciences (version 21.0 IBM SPSS Statistics Inc.,Chicago, IL).  

 

RESULTS 

Participant Characteristics 

Phase 1: qualitative interviews. Of the 27 participants recruited for the qualitative study, 11 

(41%) participated in the home interviews. All of the participants were mothers and mostly white 
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(91% non-Hispanic). A third (30%) of participants were below 185% poverty level (HHS, 2014) 

and a majority had a college education (64%).  

 

Phase 2: psychometric testing. Thirty-seven participants were recruited for this phase of which 

28 (75%) families participated in the home visits. Ninety percent were mothers and mostly white 

(21% Hispanic). About half had at least a high school education (57%), a third participated in 

The Supplemental Nutrition Program for Women, Infants, and Children (WIC) participants 

(33%), and 54% had incomes below 185% of poverty (HHS, 2014). See Table 4-1 for additional 

participant characteristics. 

 

Phase 1: Qualitative Home Interviews 

Interviews ranged from 25-60 minutes. The results of the home interviews identified the process 

in which the majority of the parents completed the Home IDEA in order, first page to the last. 

Despite the design of the Home IDEA, an inventory which requires the participant to physically 

identify the food or activity items, a majority of the parents relied on their memory to complete 

the assessment. Parents also identified areas that were confusing or difficult to complete, for 

example, the child’s electronic bedroom environment and the areas in which they needed to refer 

back to the instructions. These areas were deemed difficult due to wording of instructions and 

length of sections. Lastly, participants provided insight for additions to enhance the 

comprehension and overall acceptability of the Home IDEA by including reminders and pictures. 

Table 4-2 displays the results from the investigator triangulation analysis. 
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Tool modifications. From prior testing of the Home IDEA, high frequency food and activity 

items were retained, whereas, low frequency and low reliable items were deleted or incorporated 

through a different format. Specific themes from the qualitative home interviews were 

incorporated through the use of pictures, more detailed food item descriptions, frequent 

reminders, and helpful hints. Additionally, elements of questionnaire design were incorporated 

through questionnaire format, such as basic page layout, information organization, and task 

completion (Dillman, 2006). Other elements utilized in questionnaire design included clearer and 

more direct instructions; an increase in white space; and a decrease in readability score by 

Flesch-Kincaid Grade Level.  Finally, modifications of the Home IDEA resulted in food items 

being reduced from 131 items to 110 items and electronic devices being reduced from 12 to 9 

while the number of items for physical activity devices increased from 16 to 17. 

 

Phase 2: Psychometric Testing 

The home visits ranged from 45-90 minutes. Reliability testing resulted in high kappa statistics 

(0.6-1.0) for 87 items (63 food, 16 PA, 8 sedentary), moderate (0.4-0.5) for 38 items (37 food, 1 

PA), and poor for 16 items (<0.3) (15 food, 1 sedentary).  There was high variability within the 

food items (kappa range from -0.12-1.00) and high reliability for the child’s electronic bedroom 

environment and the physical activity devices, which had kappa statistics greater than 0.6 for all 

but 1 item in each section (radio (0.3) and jump rope (0.4)). The modifications made to the Home 

IDEA improved item reliability for food and activity items.Overall reliability increased from 

53% of the items for original Home IDEA to 64% of the items for the Home IDEA-2. Kappa 

statistics and percent availability for each item on the Home IDEA- 2 are presented in Tables (4-

3)-(4-8).  
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Home food and activity availability. Overall, parents reported that there was a high percentage 

of protein foods (67%), condiments (60%), and convenient style foods (56%) available in the 

home. The food group with the lowest presence in the home was dairy, with only 26% of the 

dairy items reported as present in the homes. For the remaining food groups, families reported 

30-45% availability of items within each food group - vegetables (35%), sugar sweetened 

beverages (37%), whole grains (40%), refined grains (43%), and fruits (44%), respectively. 

Parents reported on average they had 3 boxes of sweetened breakfast cereal (>6 grams of sugar 

per serving) and 2 boxes of unsweetened breakfast cereal (<6 grams per serving). When asked 

about their recent shopping trip, 96% reported a recent trip to the grocery store and only 30% 

reported having a less than usual amount of food in their home. Within the child’s bedroom, 18% 

of the homes had a TV in the child’s bedroom and 21% reported having a tablet. All other 

electronic item availability was low. In contrast, 11 of the 16 physical activity items reported at 

greater than 50% availability.  

 

DISCUSSION 

The purpose of this study was to utilize a multi-methods approach to enhance the psychometric 

properties of a self-report home assessment for the availability of food and activity items, the 

Home IDEA.   Results from this study show that formative work, audience driven modifications, 

and questionnaire design best practices can improve the psychometric properties. This study fills 

a gap in the literature by providing a complete home assessment - with items addressing 

nutrition, physical activity and sedentary devices - that has undergone comprehensive formative 

work and rigorous psychometric testing, with an underrepresented sample (low income and 

education, rural, and young children with mixed BMI) (Pinard et al., 2012). Prior to this study, 
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psychometric testing of the Home IDEA with parent participants revealed several areas for 

improvement both through reliability testing, as well as, researcher observations during home 

visits (Boles et al., 2014). Using these preliminary results as the framework for the development 

of the home interview question set further strengthened our results and ensured that the necessary 

information was garnered to make appropriate modifications.  

 

Qualitative home interviews revealed the diversity of parent’s thoughts about their home food 

environment and provided valuable insight into how the target audience went about completing 

this assessment. Studies have shown that perception of food and the home food environment is 

different between parents and children (Kristjansdottir et al., 2009; Van Assema et al., 2007), 

particularly in regards to food availability. Kristjansdottir et al. (2009) found that child report of 

fruit availability and accessibility was lower than what was reported by the parent and child 

perception was a more important determinant of intake than parent reported perception. Results 

from the interviews showed that parents think about their home food environment differently 

than nutrition researchers. Parents do not think about foods in groups (e.g. protein, dairy, whole 

grain) or categories (e.g. fresh, frozen, or canned), like nutrition researchers, they think of foods 

as how they purchase them (e.g. bread for sandwiches) (See Appendix L).  

 

The process in which parents completed the assessment was also different than the nutrition 

researcher; they reported that they relied on their memory to complete the assessment. This was 

consistent with what was observed in the initial testing of the Home IDEA and again with the 

Home IDEA- 2. Published data on the reliability of self-report measures for the home 

environment include test-retest (Cullen et al., 2001; Wilson et al., 2008) and inter-rater reliability 
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(Boles et al., 2014; Hales et al., 2013; Rosno et al., 2008). Both methods can be limited by the 

dynamic food environment for test-retest and differences between different raters for inter-rater 

reliability. In our sample, parents reported that they knew what they had in their home since they 

did all the shopping but some reported when they went to check, the item was absent or there 

were additional items present. Given the nature of reliability testing, the lack of physical 

assessment of the home food and activity environment by the parent negatively impacted the 

reliability results.  

 

Sections that parents reported as problematic were areas that were consistently observed as 

difficult in our initial work in the home environment (Boles et al., 2014) and  with this study 

(Home IDEA-2) , including, fat percentage in meat and dairy items, sugar content in cereal, and 

all items that require the use of a nutrition label. Use of the nutrition label is often misinterpreted 

by adults aged 18-65 (Pelletier et al., 2004) and higher comprehension of the nutrition label has 

been shown to be related to higher income, education, literacy, and numeracy skills (Rothman et 

al., 2006). In our sample, home interviews revealed that parents use the nutrition label, primarily 

in the store before purchase, but did not use it to help them complete the Home IDEA, in phase 

1. Based on issues of nutrition label use, the meat and dairy section were modified to eliminate 

the use of the label, while the use of the nutrition label for grams of sugar on cereal was retained. 

When Home IDEA-2 testing was conducted, the meat and dairy section were completed with 

ease while the use of the nutrition label for sugar content of cereal remained problematic for a 

majority of parent participants, as noted by low reliability and researcher observation. The 

discordance between perceived knowledge and application of the food label highlights an area 

that could be addressed in intervention development and future tool testing.  
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The Home IDEA-2 provides a snap shot of the home food and activity environment. Parents 

reported having a high percentage of food items in the home that are recommended by the United 

States 2010 Dietary Guidelines as targets to reduce (less of, such as convenient style foods).  In 

contrast, items that are recommended to increase (fruits, vegetables, whole grains and low-fat 

dairy) were less available. Availability of food items in the home is important to note due to the 

relationship food availability shares with child dietary intake. Research has demonstrated, the 

availability of food items in the home is positively related to dietary intake of those items 

(Chapter 3; Cullen et al., 2001; Downs et al., 2009; Gross et al., 2010) and the lack of availability 

of healthful items results in diets higher in fat and soda (Downs et al., 2009). The use of the 

Home IDEA to identify availability of foods in the home can help to highlight areas or foods in 

the home to inform messages and strategies to improve diet quality of young children.   

 

In contrast to food availability, parents reported a high percentage of physical activity items and 

18% availability of a TV in the child’s bedroom. The high percentage of physical activity items 

present in the home was consistent with previously reported data from the Home IDEA but the 

availability of TV’s in the child’s bedroom is in contrast from what was previously reported, 

which found 51% availability of TV’s in the child’s bedroom (Boles et al., 2014).  This could be 

due to the higher education level and income level in this sample when compared to Boles et al 

findings. Studies have shown a positive relationship with physical activity devices such as swing 

sets and jungle gyms on the physical activity levels of children (Davison & Lawson, 2006; 

Spurrier et al., 2008) and a negative impact on physical activity and child weight status with the 

presence of a TV in the child’s bedroom (Campbell et al., 2007; Dennison et al., 2002). Given 

the important relationship with activity availability and child physical activity level, as well as 
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food availability and child dietary intake, targeting the home food and activity environment 

could have a positive impact on child health by setting an environment that is conducive to better 

nutrition and opportunities for physical activity.  

 

The results of this study are subject to several limitations. First, selection bias may have occurred 

as only those parents who were interested in the topic or motivated to participate took part in this 

study. Further, for reliability testing, results may have been limited by a small sample size. The 

samples for both phase I and phase II consisted of parents with higher education and a range of 

income levels which could have impacted the results of this study. Lastly, the majority of 

participants in this study were white and non-Hispanic and therefore the results of this study are 

not generalizable to all parents with preschool-aged children.  

 

No evaluation tool can provide a perfect measure and account for all sources of measurement 

error. Food is a personal experience and each individual may describe their home food 

environment differently, making reliability for this type of an assessment challenging. However, 

there are still areas for improvement, as seen during home visits and reliability testing. Items in 

the food section still prove to be challenging, this could be due to parents relying on memory, 

misinterpretation of food items, or lack of knowledge needed to use the nutrition label. The time 

spent in the homes with parent participants, both in phase I and phase II, allowed for observation 

and parent comments that further supplement these findings.  Parents reported that the Home 

IDEA made them think about what they have in their home. They viewed it as a health check list, 

with great excitement when they had the items that they knew they should have, and frustration 

or justification when they had everything in a section that they deemed not as good. This simple 
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idea of a health check list that parents can reliably fill out can aid in the development of 

messages and strategies for home environment interventions.  

 

CONCLUSION 

This present study describes the modification and validation of the Home IDEA-2 which is 

designed to be inclusive of a wide range of foods, physical activity and electronic devices. Using 

a multi-methods approach, the psychometric properties for the Home IDEA were established 

with rural families of preschool-aged children. Based on rigorous tool development methods, our 

findings fill a significant gap in the literature by providing a measurement tool for the home food 

and activity environment for families with young children.  Future investigations should test the 

Home IDEA with other populations such as different ethnicities, age groups, and geographic 

locations. 
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Table 4-1: Participant Demographics for Phase 1: Qualitative Interviews and Phase 2: 
Psychometric Testing 
a Less than $41,000 is a proxy for <185% of poverty (HHS 2014)  

Qualitative n=11 (%) Quantitative n=28 (%) 
Gender 
   Female 100.0 96.4 
Age   
   18-29 18.0 25.9 
   30-49 82.0 70.4 
   50-64 0.0 3.7 
Ethnicity    
   Hispanic 9.1 21.4 
Education    
   Some high school 18.2 7.1 
   High school graduate 9.1 25.0 
   Some college 9.1 25.0 
   College graduate 63.6 39.3 
Income (US Dollars)   
   <$41,000a 30.0 53.8 
   $41,001-69,000 40.0 11.4 
   Greater than $69,000 30.0 34.6 
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Table 4-2: Results from Phase 1: Qualitative Interviews 
 

Question Topic Parent’s Report (n=11) 

Process they used to 
fill out the Home 
IDEA  

• Started at the first page and worked their way through to the last 
page. 

• Relied on their memory to complete the Home IDEA. 

A walk through of 
each section and how 
they think about 
foods in each section 

• The food section proved to be the most difficult for the 
participants. Particularly meat, fruit and vegetable (due to the 
lack of understanding about fat content and classification 
misunderstanding for the fruit and vegetable section).  

• The child’s electronic bedroom environment also proved to be a 
difficult area for the participants. This was seen in the 
instructions and the layout of the form.  

• Viewed the physical activity environment as easy to complete. 
Using a nutrition 
label- in general as 
well as for 
completion of the 
Home IDEA 

• Had knowledge of the nutrition label and how to use it. 
• Used nutrition label mostly in the store for sugar, fat, and 

calories. 
• Did not use the label to help them complete the Home IDEA. 
• Felt that we should provide a reminder for them to use it.  

Instructions- the use 
and comprehension 

• Read the instructions before completing the assessment but had 
to refer back, specifically, for the child accessibility question, 
child’s electronic bedroom, and the fruit and vegetable section 
(referring back to instructions was due to the length of the 
questionnaire). 

• Found the instructions helpful but suggested breaking them into 
smaller sections, bolding or underlining items, and providing 
reminders.  

Overall experience of 
completing the Home 
IDEA  

• Found the length ok for everything we were asking. 
• Liked the font. 
• Prefer paper over anything electronic. 
• Viewed this questionnaire as a check list of what they had in 

their home and thought of their health while filling out the 
questionnaire.  

Additions and 
suggestions  

• Did not like and found the child accessibility question 
confusing. 

• Have food item counts or involve the child to facilitate 
physically checking items within the home.  

• Include something about garden, seasonality, and grocery 
shopping. 

• Add more reminders, color, and explanations to items.  
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Table 4-3: Results from Phase 2: Psychometric Testing Kappa Statistic and Percent 
Availability for Grain and Bean Food Items 
 
Food Item Kappa n (% Availability)  
Grains and Beans 
Other tortillas 1.0 3 (15.0) 
Beans-canned or dried  0.8 25 (89.3) 
Quinoa, barley, or couscous 0.8 13 (50.0) 
Whole wheat bagel  0.8 2 (7.4) 
Refried Beans 0.7 17 (60.7) 
White bagel 0.7 5 (19.2) 
White rice 0.7 24 (85.7) 
Brown rice 0.7 16 (59.3) 
White bread 0.6 8 (29.6) 
Whole wheat pasta  0.6 14 (51.9) 
Whole wheat bread  0.5 19 (70.4) 
Other pasta 0.5 6 (30.0) 
White flour tortillas 0.5 15 (53.6) 
Other bread 0.4 8 (36.4) 
Corn tortillas  0.4 14 (50.0) 
Other bagel 0.3 4 (17.4) 
Regular pasta 0.3 20 (76.9) 
Whole wheat tortillas  0.3 5 (17.9) 
Cereal 
Unsweetened breakfast cereal  
(less than or equal to 6g per serving)   

0.4 22 (78.6) 

Sweetened breakfast cereal  
(more than 6g per serving)  

0.2 23 (82.1) 
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Table 4-4: Results from Phase 2: Psychometric Testing Kappa Statistic and Percent 
Availability for Fruit and Vegetable Food Items 
 
Food Item: Fruit and Vegetable Kappa n (% Availability)  
Avocado 1.0 5 (18.5) 
Apple 0.9 22 (81.5) 
Banana 0.8 15 (55.6) 
Bell pepper 0.8 10 (40.0) 
Butternut, acorn, or spaghetti squash 0.8 3 (11.1) 
Raw/unpeeled potato 0.8 15 (55.6) 
Watermelon, cantaloupe, or honeydew 0.8 6 (23.1) 
Yellow squash  or zucchini 0.8 6 (22.2) 
Carrot 0.7 23 (85.2) 
Cauliflower, cabbage, or brussel sprouts 0.7 11 (40.7) 
Grapes 0.7 8 (29.6) 
Green beans 0.7 21 (77.8) 
Orange, tangerine, grapefruit, or 
clementine/cuties 

0.7 15 (55.6) 

Pear 0.7 9 (33.3) 
Beets, radish, turnips, jicama, daikon 
radish, or parsnip  

0.6 5 (18.5) 

Sweet potato  0.6 8 (30.8) 
Asparagus 0.5 1 (3.8) 
Blueberries, strawberries, blackberries, 
or raspberries 

0.5 11 (40.7) 

Broccoli 0.5 12 (46.2) 
Celery 0.5 8 (29.6) 
Corn 0.5 21 (77.8) 
Lettuce, spinach, collards, kale, chard, or 
turnip greens  

0.5 17 (63.0) 

Mushrooms 0.5 10 (37.0) 
Pineapple, mango, kiwi , guava, or 
papaya  

0.5 13 (48.1) 

Plums, peaches, nectarine, or cherries 0.5 9 (33.3) 
Cucumber 0.4 8 (29.6) 
Tomatoes 0.3 17 (63.0) 
Peas, snap peas, or edamame 0.2 19 (70.4) 
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Table 4-5: Results from Phase 2: Psychometric Testing Kappa Statistic and Percent 
Availability for Protein and Dairy Food Items   
 
Food item Kappa % Availability 
Meat  
Game  0.8 7 (25.0) 
Regular meat  0.6 25 (89.3) 
Deli meat 0.6 17 (63.0) 
Fish  0.5 20 (71.4) 
Shellfish  0.5 8 (28.6) 
Lean Meat 0.4 19 (70.4) 
Breakfast meat 0.3 18 (64.3) 
Vegetarian products 
Soy Products  1.0 4 (14.3) 
Eggs 1.0 26 (92.9) 
Cheese Alternatives -0.1 2 (7.1) 
Dairy  
Regular cottage cheese 1.0 3 (10.7) 
Reduced fat or fat free/lite cottage cheese 1.0 1 (3.6) 
Regular yogurt 0.9 14 (50.0) 
Reduced fat or fat free/lite yogurt  0.9 6 (21.4) 
Regular cheese 0.5 25 (92.6) 
Reduced fat or fat free/lite cheese 0.1 5 (17.9) 
Skim/fat free milk 0.6 3 (11.1) 
1% milk 0.9 7 (25.0) 
2%  milk 0.8 15 (55.6) 
Whole milk (Vitamin D milk) 0.7 9 (32.1) 
Other milks 0.3 6 (22.2) 
Chocolate milk -0.1 2 (7.1) 
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Table 4-6: Results from Phase 2: Psychometric Testing Kappa Statistic and Percent 
Availability for Snacks and Sweet Treats and Beverage Items 
 
Food Item Kappa n (% Availability) 
Snacks and Sweet Treats 
Rice cakes 0.8 5 (17.9) 
Nuts  0.8 20 (71.4) 
Frozen sweets  0.8 19 (70.4) 
Dried fruit  0.7 11 (42.3) 
Chips  0.6 24 (88.9) 
Saltine crackers  0.6 16 (57.1) 
Gummy fruit snacks  0.6 17 (63.0) 
Chocolate and candy  0.4 23 (82.1) 
Whole grain crackers  0.4 18 (64.3) 
Unprepared mixes  0.3 24 (85.7) 
Beverages 
Milk alternatives  1.0 9 (32.1) 
Regular soda 0.7 15 (53.6) 
Diet soda 0.7 5 (17.9) 
Sports Drinks  0.7 13 (48.1) 
Bottled water 0.7 13 (48.1) 
100% Fruit Juice   0.6 19 (67.9) 
Drink mixes  0.6 19 (70.4) 
Sugar free drink mixes  0.6 6 (22.2) 
Fruit juice/drinks  0.4 11 (39.3) 
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Table 4-7: Results from Phase 2: Psychometric Testing Kappa Statistic and Percent 
Availability for Child Friendly and Other Food Item s 
 
Food Items Kappa n (% Availability) 
Child Friendly 
Instant Noodles  0.8 16 (57.1) 
Apple sauce 0.8 17 (60.7) 
Chicken nuggets, fish sticks, corn dogs, 
or hot dogs 

0.8 15 (53.6) 

Pizza  0.7 10 (35.7) 
Mac and cheese  0.7 22 (81.5) 
Packaged child’s meals  0.5 7 (25.9) 
Packaged dinners  0.4 14 (50.0) 
French fries, tater tots, or hash browns  0.4 20 (71.4) 
Other Foods 
Jam, jelly, syrup, or honey 1.0 28 (100.0) 
Reduced fat or fat free/lite margarine  0.8 3 (10.7) 
Reduced fat or fat free/lite mayonnaise 0.6 6 (21.4) 
Shortening (like Crisco®) or lard 0.6 12 (42.9) 
Reduced fat or fat free/lite dressing 0.5 10 (35.7) 
Nut butters  0.4 20 (74.1) 
Regular dressing 0.4 24 (85.7) 
Regular mayonnaise 0.4 16 (57.1) 
Regular margarine 0.3 10 (35.7) 
Butter  0.2 22 (78.6) 
Cooking oil  -0.1 12 (92.6) 
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Table 4-8: Results from Phase 2: Psychometric Testing Kappa Statistic and Percent 
Availability for Child’s Electronic Bedroom Environ ment Devices and Physical Activity 
Items 
 
Activity Device Kappa n (% Availability)  
Electronic  
TV 1.0 5 (18.5) 
Digital TV recorder (TIVO) 1.0 0 (0.0) 
Video game player  1.0 1 (3.6) 
Other 0.9 0 (0.0) 
Computer 0.8 3 (10.7) 
Music devices  0.8 4 (14.3) 
DVD player, Blu-ray player, or VCR 0.6 4 (14.3) 
Tablet, IPAD, Kindle, or LEAP Pad 0.6 6 (21.4) 
Radio 0.3 5 (17.9) 
Physical Activity  
Bike/trike/3-wheeler 1.0 22 (84.6) 
Trampoline 0.9 9 (32.1) 
Home aerobic equipment 0.9 8 (28.6) 
Workout DVD  0.9 14 (50.0) 
Outdoor equipment 0.8 18 (64.3) 
Hula hoop 0.8 8 (28.6) 
Seated toy cars powered by child’s feet 0.8 15 (53.6) 
Roller skates, skateboard, or scooter 0.8 15 (53.6) 
Yoga/exercise mats 0.8 15 (53.6) 
Snow equipment  0.8 11 (39.3) 
Water equipment 0.8 16 (59.3) 
Basketball hoop 0.7 12 (42.9) 
Swing set, play house,  or jungle gym 0.7 16 (57.1) 
Weight lifting equipment/Toning devices  0.6 14(50.0) 
Exercise, play, recreation room  0.6 15 (53.6) 
Sports equipment 0.6 22 (78.6) 
Jump rope 0.5 7 (25.0) 
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CHAPTER 5: AN EXPLORATORY STUDY TO EXAMINE THE RELA TIONSHIP 
BETWEEN FAMILY FUNCTIONING AND THE HOME FOOD AND AC TIVITY 

ENVIRONMENT  
 
 

SUMMARY 
 

Purpose 

Family functioning is associated with parent and child behaviors and their weight status. There is 

limited understanding of the mechanisms at work between family functioning variables and 

outcomes related to childhood obesity. This exploratory study aimed to identify relationships 

among family functioning and the home food and activity environment.  

 

Methods 

Rural families of children attending preschool participated in home visits (n=28). Participants 

completed measures of family functioning (Chaos, Organization, and Control) and the Home 

Inventory Describing Eating and Activity (Home IDEA), a self-report questionnaire for the 

physical home environment for food and activity items. Parent and child height and weight were 

collected during the home visit. 

 

Results 

Parent weight status was associated with Control (rs =0.33; p=0.03) and Chaos (rs =-0.29; 

p=0.05). Parent age (rs =-0.29; p=0.1) and child Ethnicity (rs=-0.42; p=0.02) were related to 

Control. Organization and Chaos were significantly and positively related (rs = 0.42; p=0.02). 

Chaos was positively and significantly related to meat availability (rs=0.36, p=0.06) and no other 

relationships were identified among family functioning and the home food and activity 

environment. 
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Conclusion 

This exploratory study affirmed the important relationship parent weight status shares with 

family functioning. While no relationships were identified for family functioning and the home 

food and activity environment, this area is crucial to explore further with a larger sample to 

understand the impact on family functioning as it relates to key influencers related to childhood 

obesity.  

 

INTRODUCTION 

Family functioning impacts the health of the home environment, as well as child behavior and 

weight status (Li Wen et al., 2011; Halliday et al., 2013; Kitzman et al., 2008; Hanscombe et al., 

2011). Poor family functioning is associated with an increased risk of obesity and overweight 

(Halliday et al., 2013; Kitzman et al., 2008), fewer health promoting parent diet and activity 

behaviors (e.g. consumption of fast food and excessive screen time use) (Li Wen et al., 2011), 

and poorer coping skills (Jackson, 2005; Rubenstein & Feldman, 1993). Further, there is an 

increased risk of obesity for families with limited resources, as they are more likely to have less 

family support and organization and more stressors (Lohman et al., 2009; Parnicky et al., 1985; 

Patel, 2000). The level of confusion, chaos, and organization within the home has a direct impact 

on the development of children’s cognitive ability, self-esteem, verbal development, 

performance in school and behavioral outcomes (Wachs, 1993; Petrill et al., 2004; Hanscombe et 

al., 2011; Bell et al., 2001). Also, chaos in the home impacts parent behaviors as seen through 

ineffective parent discipline, limited ability to comprehend and respond to their child’s cues, and 

less constructive parent child interactions (Dumas et al., 2005).  
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A recent review of family functioning and childhood and adolescent obesity called for a higher 

level of evidence and greater understanding into the mechanisms behind family functioning and 

childhood obesity, better family functioning measures, and inclusion of family functioning in 

childhood obesity research and interventions (Halliday et al., 2013). Further, there is limited use 

of family theories in the study of pediatric obesity (Skelton et al., 2012). Skelton et al. (2012) 

recommend three important elements that need to be included in childhood obesity prevention 

and treatment to ensure effectiveness:1) focus on family functioning as a unit, 2) the family’s 

desire for balance, and 3) addressing the external environments that impact the family, such as 

resources and demands.  

 

This project aims to build upon our current research related to the home environment (Boles et 

al., 2013; Boles et al., 2014; Chapter 3 & 4) by exploring family functioning measures as they 

relate to the home food and activity availability environment and demographic characteristics. 

The purpose of this project is to gain additional insight into the usefulness of home food and 

activity availability as it relates to family functioning. This exploratory study is based on 

observations of working with the families in the rural communities over the past few years which 

revealed a need to better understand external determinants that impact the food and activity 

environment of rural families with young children. Home visits with these families revealed a 

level of chaos, stress, and family disorganization that we believe is impacting the home food and 

activity environment. Additional exploration and measurement of family functioning will 

provide insight into how these determinants might relate to the home food and activity 

environment. Thus, this project aims to better understand the relationship among three indicators 
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of family functioning - Chaos, Organization, and Control - the home food and activity 

environment, and demographic characteristics.  

 

METHODS 

Participants & Procedures  

Families were recruited from 6 rural Colorado preschool locations. Flyers were sent home with 

children from the preschool and interested parents returned a form to the child’s teacher (n=37) 

(Note: families are from the same sample as Phase II in Chapter 4). Twenty-eight of the 37 

participated in the study. Eligibility for this project included English speaking families with a 

preschool aged child. Interested families were contacted via phone to explain the home research 

process, verify mailing address, and to schedule a home visit. Once the home visit was scheduled 

a packet containing a consent form and questionnaires (Family Chaos, Family Environment, and 

Demographic Questionnaire) was mailed to the participant. Parents were asked to complete all 

study questionnaires prior to the home visit. Other measures (Home IDEA-2 and weight status; 

described below) were conducted at the time of the home visit.  Participants received $20 for 

their participation.  

 

Measures   

Family chaos. The degree of chaos was measured using the Confusion, Hubbub, and Order 

Scale (CHAOS; Matheny, 1995). The scale consists of 15 items rated on a 6 point likert scale 

(1=very much agree to 6= very much disagree) about the level of chaos in the home. Two sample 

questions include: “We almost always seem to be rushed” (regular score example) and “There is 

very little commotion in our home” (reverse score example). A total Chaos score was generated 



 

110 
 

by summing the items (following reverse scoring so that low values=high chaos). These items 

have acceptable internal consistency, as measured by Cronbach’s alpha (Matheny, 1995).  

 

Family environment. The Family Environment Scale (FES; Moos & Moos, 2009) is one of the 

most widely used instruments to assess family context in clinical and community research. It has 

undergone psychometric testing with diverse samples and has demonstrated good reliability 

(Moos & Moos, 2009). For this study, 2 of the 10 subscales were used to assess the family 

environment: organization (9 questions) and control (9 questions). Organization measures the 

level of importance organization and structure play in family life. A higher Organization score 

indicates a greater level of family organization. Control assesses to what extent rules and 

procedures are used to run family life. A higher score on Control indicates a more hierarchical, 

rule bound family that is high on the demandingness and low on responsiveness. A sample item 

for family Organization is “We are generally very neat and orderly” and a sample item for 

Control is “There are set ways of doing things at home”. Participants are asked to mark a True or 

False for all statements. A total Organization and Control score are generated by summing the 

items under each subscale (following reverse scoring).  

 

Home environment. The Home IDEA-2 assessed the availability of food and activity devices in 

the home as a self-report questionnaire. The Home IDEA-2 underwent appropriate psychometric 

testing with a majority of the items meeting reliability (kappa > 0.60) (Boles et al., 2014; Boles 

et al., 2013) (See Chapter 4). It evaluated 110 food and drink items, 17 physical activity devices 

and measured the child’s bedroom for 9 electronic devices (e.g. television, tablet). Only items 

that met reliability (kappa statistic < 0.6) and fell under the appropriate food group categories 
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(fruit, vegetable, snacks, sugar sweetened beverage (SSB), whole grain, regular grain, legume, 

meat, child friendly, condiments, and fats) were included in the analysis (63 food and beverage 

items, 16 physical activity devices, and 8 electronic). 

 

Weight status. Parent and child weight and height were measured, by the researcher, according 

the method of Harrison and colleagues (Harrison, 1988) on a digital scale (Lifesource ProFit 

UC321; Milpitas, CA) to the nearest 0.05 kg and by portable stadiometer to the nearest 0.1 cm 

(Seca Corp, Hamburg, Germany) by trained research staff.  Children Body Mass Index (BMI) 

and sex- and age-adjusted BMIz scores were calculated in the manner documented in the 2000 

CDC Growth Charts for the United States (Kuczmarski et al., 2002). Children’s weight status 

was classified according to The National Center for Health Statistics (NCHS) CDC BMI 

categories (underweight (< 5th percentile, normal (5th- < 85th), overweight (85th- < 95th), and 

obese (> 95th) for age and sex (Kuczmarski et al., 2002).  Parent BMI was calculated from self-

reported height and weight with the Center for Disease Control adult BMI equation, weight (kg) / 

[height (m)]2 (CDC, 2011). 

 

Demographic characteristics. The demographic questionnaire contained items that collected 

information regarding race, ethnicity (Hispanic=1, Non-Hispanic=2), parent age, income, and 

education.  

 

Statistical Analysis 

Food groups (fruit, vegetable, snacks, sugar sweetened beverage (SSB) whole grain, regular 

grain, legume, meat, convenience foods, diary, condiments, fats, electronic and physical activity 
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devices) were created for the Home IDEA-2 by grouping reliable (kappa statistic < 0.6) food and 

beverage items (e.g. whole wheat bread, brown rice, whole wheat pasta) to create a group (e.g. 

whole grains). For family functioning variables - Chaos, Organization, and Control - subscales 

were created by summing the scored items for each scale. Organization and Control variables 

were transformed from their raw score to a standard score using the Raw Score to Standard Score 

Conversion Table (Moos & Moos, 2009). Family functioning subscales were then assessed for 

internal consistency using Cronbach’s alpha. Data were examined for normality of distributions, 

skewness, kurtosis, and outliers. Outliers were assessed using box plots and the normalized z 

score; a z score value above 3.29 was considered an outlier (Tabachnick & Fidell, 2007). 

Descriptive statistics (means, SD, and frequencies) were calculated for home food and activity, 

family functioning, demographic and weight status variables.  

 

Because home food availability data were not normally distributed, Spearman correlations were 

used to analyze relationships among home food and activity groups, family functioning 

variables, demographic and weight status variables. Due to the exploratory nature of this study, a 

significance level was set at a p <0.10. All statistical analyses were conducted using Statistical 

Package for the Social Sciences (version 21.0, IBM SPSS Statistics, Inc., Chicago, IL). 

 

RESULTS 

Participant Characteristics 

Demographic and weight status information is presented in Table 5-1. Complete data were 

collected from 28 parent/child participants (37 recruited; 28 participated). Most participants were 

mothers (21% Hispanic) with limited resources (58% <185% poverty; HHS, 2014). About a third 



 

113 
 

of the families participated in The Special Supplemental Nutrition Program for Women Infants 

and Children (commonly referred to as WIC) (33%) and had at least a high school education 

(32%).  

 

The Family Functioning 

Results from Cronbach’s alpha were good for the Chaos scale (α=0.82), acceptable for Control 

(α= 0.61) and poor for Organization (α =0.48). Distributions for Chaos, Organization, and 

Control were normal, data were not significantly skewed, and there were no outliers.  Descriptive 

statistics for family functioning and the home food and activity environment can be found in 

Table 5-2. 

 

Chaos.  In this sample, the reported average Chaos score was 4.54 + 0.57.   The range of possible 

values for Chaos scores is 1-6, with a high score representing low chaos in the home.  

 

Organization. The range of possible values for Organization is 0-9 for raw scores, and 21-69 for 

standard scores; a high Organization score represents high organization. The raw mean 

Organization score for this sample was 6.29 + 1.82. The mean standard score for Organization 

was 54.32 + 9.60. Comparison of means and standard deviations between Organization, Control, 

and other groups (Normal and Distressed Adults, and African American and Latino Populations) 

 can be found in Table 5-3 (Moos & Moos, 2009).  

 

Control. The range of possible values for Control is 0-9 for raw scores and 27-76 for standard 

scores, a high Control score represents more control. The raw mean score for this sample was 
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4.61 + 1.89. The standard mean score for this sample was 51.82 + 10.20, which falls in the 

middle of the range of possible values.  

 

The Home Food and Activity Environment 

Distributions for sugar sweetened beverage (SSB), legume, meat, condiments, fats, and 

electronic and physical activity devices were not normal. Overall, there was a high percent 

availability (>50.0) of less healthful food items (condiments, convenience foods, and fats) and 

lower percent availability of more healthful food items (whole grains, dairy, and fruits, and 

vegetables). More detailed results for this data are presented elsewhere (Chapter 4, Tables 4-3 

through 4-8; Note: same sample size n=28). 

 

Relationships among Family Functioning, Home Food and Activity, Demographic, and 

Weight Status Variables 

Family functioning variables Organization, and Control were not related to any home food or 

activity variables while Chaos was positively and significantly related to meat availability 

(rs=0.36, p=0.06). Chaos was inversely related to parent BMI (rs =-0.29; p=0.05) (note: a lower 

Chaos score is representative of high chaos). Control was positively related to parent BMI (rs 

=0.33; p=0.03) and inversely related to parent age (rs =-0.29; p=0.1). There was a significant 

difference between Control and child ethnicity, a higher control score was noted for Hispanic 

children (p=0.02). Lastly, Organization and Chaos were positively and significantly related (rs = 

0.42; p=0.02), which can be interpreted by a high level of organization and a low level of chaos 

(See Tables 5-4 and-5-6).  
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DISCUSSION 

The purpose of this study was to explore relationships between select family functioning 

variables (Chaos, Organization, and Control) and the home food and activity environment 

through the availability of food and activity devices. While home meat availability was the only 

relationship identified among all 3 family functioning variables in this small exploratory study, 

there were significant relationships among family functioning, parent weight status, and child 

ethnicity, which is consistent with the current literature related to parent’s influence on the home 

environment and child (Halliday et al., 2013; Li Wen et al., 2011; Kitzmann et al., 2008) and 

affirms the important relationship between family functioning and parent characteristics. 

 

A majority of research for family functioning, as it relates to nutrition and activity, examines 

relationships between family functioning and behaviors such as dietary intake (Li Wen et al., 

2011; Berge et al., 2013), activity (Berge et al., 2013), and family meal time (Rhee et al., 2008). 

Higher family functioning (structural, organizational, and interaction patters of family) is 

associated with less sedentary behavior and more frequent family meals and breakfast 

consumption in adolescent boys and girls (Berge et al., 2013). Lower family functioning is 

associated with more obesity favoring behaviors in mothers with young children (e.g. 

consumption of SSB, fast food, and excessive small screen time use) (Li Wen et al., 2011). This 

study explored how the availability of home food items and activity devices related to family 

functioning, as this is an area that has not been investigated. No significant relationships were 

identified among availability of food and activity devices. The insignificant findings could 

represent the important role family functioning shares with behaviors as opposed to the physical 

environment. However, behaviors like healthy eating policies and rules at home, such as 
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restricting sweetened beverages, have been shown to positively influence a child’s diet (Spurrier 

et al., 2008; Gatshall et al.,2008). Gatshall et al (2008) reported that the healthy eating and 

physical activity policies were related to the availability of fruits, vegetables, SSB, and physical 

activity devices.  This relationship demonstrates that parent rules and policies set the home 

environment which has a positive influence on child dietary intake and activity. Further research 

is needed to better understand how family functioning relates to the home food and activity 

environment given the limited understanding and research in this area.  

 

Parent weight status and behaviors such as diet, feeding practices, parenting styles, and physical 

activity, influence the home environment and child behaviors and weight status (Johnson et al., 

2011; Davison & Birch, 2001; Rhee et al., 2008; Spurrier et al., 2008; Gatshall et al., 2008; Wyse 

et al., 2011; Finn et al., 2002). Research has shown that a higher level of control is associated 

with obese mothers and parents who exert more control during mealtime are more likely to have 

a child that is overweight (Zeller et al., 2007; Mohens et al., 2007 ). However, this relationship is 

hypothesized that more controlling behaviors are not a cause for increased weight status but are a 

response to the child’s weight and therefore could be more reflective of differences in parenting 

styles (Rhee et al., 2008). Further, ethnic minorities are more likely to report higher levels of 

achievement orientation, moral-religious values, organization, and control (Moos & Moos, 2009; 

Appendix C). We identified a similar relationship with Control, parent BMI and child Ethnicity. 

A higher Control score was positively related to parent BMI which suggests that overweight 

parents are more likely to engage in controlling behaviors. A higher Control score was also 

associated with ethnicity, however, the relationship was identified only between child ethnicity, 

not parent ethnicity. This could be explained due to mixed families with both Hispanic and Non-
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Hispanic parents. Hispanic children are more likely to be overweight (Ogden et al., 2012) and in 

response, the parent completing the form reported a higher level of Control, in the home, which 

aligns with the hypothesis of controlling behaviors in response to overweight children (Rhee et 

al., 2008). These relationships are important to note as families that report a higher level of 

control and conflict have less coping skills (Jackson, 2005; Lohman & Jarvis, 2000; Rubenstein 

& Feldman, 1993) which could make dealing with stressors, demands, and changes more 

difficult for these families.  

 

We also identified a significant relationship between Chaos and parent BMI and meat 

availability. The relationship identified between Chaos and home meat availability provides 

evidence that measures of family functioning relate to home food availability but given the small 

sample size of this study, further investigation is necessary to better understand home food and 

activity availability and family functioning. Chaos in the home was also related to parent BMI 

with more confusion and disorganization in the home (Chaos), the higher the parent BMI. This 

relationship is important to note as the level of chaos in the home influences parent and child 

behaviors with more chaos resulting in poor behavioral outcomes (Dumas et al., 2005; Coldwell 

et al., 2006; Petrill et al., 2004). Additionally, Zeller et al (2007) found that maternal distress 

level was associated with a higher child BMI, independent of maternal BMI, which aligns with 

the findings in this study with the level of Chaos relating to parent BMI. Family function factors, 

like the level of chaos and stress, are important components to address in the development and 

implementation of home environment interventions as they relate to family outcomes. By 

addressing these factors, through coping strategies, there could be positive changes made in the 
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health of the home environment which would be beneficial not only for child health but the 

health of the entire family.  

 

There are several limitations to this exploratory study. The most notable is the small sample size 

which may have impacted the lack of relationships identified between family functioning and the 

home food and activity environment. It is also important to note that these families had an 

overall good level of family functioning which could also explain the limited findings between 

the home food and activity environment and family functioning. These results may not be 

generalizable to other populations given the sample population is rural families with young 

children. Additionally, the Cronbach’s alpha value was low for Control and while acceptable for 

Organization, attention should be noted. This result could reflect that the measures for 

Organization and Control might not be the most appropriate for this population.   

 

Based on observations in the home, the significant relationships identified  in this study with 

family functioning and parent weight status, and the lack of understanding of family functioning 

in the home food and activity environment, it is important to continue to explore the mechanisms 

of family functioning and how it impacts the home environment. Future investigations should 

include both qualitative and quantitative methods, as well as testing with a larger sample size to 

gain better insight into the mechanisms behind family functioning and the home food and 

activity environment. This could include more measures of family functioning variables like, 

stress, conflict, or social support and parent behaviors such as, parenting style and feeding 

practices, along with Chaos, Organization, and Control. Using qualitative methods such as focus 
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groups would provide a greater understanding into why there is disorganization, chaos, stress, 

and conflict for families.  

 

CONCLUSION 

This study explored relationships among family functioning, the home food and activity 

environment, demographics and weight status. Despite the limited results with the home food 

and activity environment, this continues to be an important and emerging area to explore and 

understand, as family functioning directly impacts family health. With increased insight into the 

role family functioning plays in the home food and activity environment, there can be more 

specific tailoring of home environment interventions which may improve effectiveness and 

sustainability of behavior change for childhood obesity prevention efforts.  
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Table 5-1: Demographic Characteristics for Study Parent and Child Participants (n=28) 
a Less than $41,000 is a proxy for <185% of poverty (HHS, 2014) 
 
Anthropometric (M +  SD) Parent Child 
BMI/BMIz 28.7 ± 7.3 0.31 ± 1.6 
Demographic variable n 
(%)  

 

Gender   
Female 27 (96.4) 9 (32.1) 
Male 1 (3.6) 19 (67.9) 

Age  4.2 yrs 
18-29 7 (25.9)  
30-49 19 (70.4)  

50-64 1 (3.7)  

Ethnicity    
Non-Hispanic 22 (78.6) 22 (78.6) 
Hispanic 6 (21.4) 6 (21.4) 

Education    
Some high school 2 (7.1)  

High school graduate 15(53.6)  
College graduate 13 (39.3)  

Income   
Less than or equal to $41,000a 14 (53.8)  
41,001-48k 2 (7.6)  
Greater than $62,000 10 (38.4)  



 

121 
 

Table 5-2: Home Environment Means, Standard Deviations, Confidence Intervals, and 
Ranges for Study Parent Participants 
Note. An Organization score of less than 50.0 is classified as disorganized (Billings & Moos, 
1982) 
Note. There is not a functional categorization for Control. A higher control score indicates more 
control in the home. 
Note. Possible range for Chaos score is 1-6. A higher Chaos score indicates less chaos in the 
home. 
a Standard score values, Confidence Intervals and Ranges are based on these values. 
 
Item (total # of items) Mean ± SD CI Range 
Fruit (n=7) 3.1 ± 1.8 2.4, 3.7 (0-6) 
Vegetable (n=10) 3.5 ± 1.8 2.8, 4.2 (1-7) 
Snacks (n=6) 5.9 ± 1.7 5.2, 6.6 (1-6) 
SSB (n=3) 1.7 ± 1.1 1.2, 2.1 (0-3) 
Whole grain (n=4) 1.6 ± 1.2 1.1, 2.0 (0-4) 
Regular grain (n=3) 1.3 ± 0.8 1.0, 1.6 (0-3) 
Legume (n=3) 1.6 ± 0.7 1.4, 1.9 (0-3) 
Meat (n=4) 2.7 ± 1.0 2.3, 3.0 (0-4) 
Convenience foods (n=5) 2.8 ± 1.5 2.2, 3.5 (0-5) 
Dairy (n=8) 2.1 ± 1.1 1.6, 2.5 (0-4) 
Condiments (n=2) 1.2 ± 0.4 1.0, 1.3 (1-2) 
Electronic devices (n=8) 0.8 ± 1.0 0.4, 1.2 (0-3) 
Physical activity devices 
(n=16) 

8.2 ± 4.4 6.5, 9.9 (0-14) 

Chaos 4.5 ± 0.57 4.3, 4.8 (3.2-5.7) 
Organization 54.3 ± 9.6a 54.5, 58.0 (37-69) 
Control 51.8 ± 10.2a 47.9, 55.8 (32-76) 
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Table 5-3 Comparison of Means and Standard Deviations among Study Sample and 
Normal and Distressed Adults, and African American and Latino Populations 
Note. Comparison groups for normal adults, distressed adults, African Americans & Latinos 
from Moos & Moos, 2009 Appendix C  
Note: A high Organization score represents more organization in the home. 
Note: A high Control score represents more control in the home. 

Comparison 
Group 

Possible 
Values 

This Study 
(n=28) 

Normal 
Adults 

(n= 17, 730)  

Distressed 
Adults 

(n=5,435) 

African 
Americans & 

Latinos 
(n=454) 

Organization 0-9 6.29 + 1.82 5.72 + 2.12 5.32 + 2.25 6.02 + 2.28 

Control 0-9 4.61 + 1.89 4.72 + 2.04 5.10 + 2.10 4.99 + 2.07 
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Table 5-4: Correlations among Family Functioning and the Home Food Environment  
*p < 0.1 
Note. Veg. = vegetable; SSB= sugar sweetened beverage; WG= whole grain; RG= regular grain; Leg.= legume; CF= convenience 
food; Cond.= condiments; Org.= Organization; Con.= Control 
a A higher Chaos score= lower chaos 
 
Variable Fruit Veg. Snacks SSB WG RG Leg. Meat CF Diary Cond. Fats 
Chaosa 0.01 0.30 -0.04 -0.01 0.11 -0.05 0.04 0.36* -0.23 0.12 0.03 0.10 
Org. -0.01 0.03 -0.02 -0.01 -0.01 -0.01 0.15 0.13 -0.002 0.01 0.10 -0.18 
Control 0.03 0.04 0.02 0.11 -0.08 0.01 0.24 -0.10 0.15 0.12 0.26 -0.30 
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Table 5-5: Correlations among Family Functioning and the Home Activity Environment 
*p<0.05 
Note. PA= physical activity  
a A higher Chaos score= lower chaos 
 

Variable 
Electronic 
Devices 

PA Devices Chaos Organization Control 

Chaos a 0.20 0.23  0.42* -0.06 
Organization -0.18 0.10 0.42*  0.17 
Control -0.04 -0.20 -0.06 0.17  

 



 

125 
 

Table 5-6: Correlations among Family Functioning, Demographic, and Weight Status for 
Study Participants 
*p<0.1  
**p<0.05 
***p<0.01 
Note. Org.=Organization 
Note. A higher Chaos score= lower chaos 
Note. Parent Edu= Parent Education Level  
a CDC BMI categories (underweight (< 5th percentile, normal (5th- < 85th), overweight (85th- < 
95th), and obese (> 95th) for age and sex  
b Hispanic=1, Non-Hispanic=2 
 
Variable Parent 

BMI  
Child 
BMI a 

Child 
Ethnicity 

b 

Parent 
Ethnicity 

b 

Parent 
Age 

Parent 
Edu. 

Income 

Chaos  -0.29* 0.18 0.17 0.11 -0.08 0.03 -0.06 
Org. -0.14 -0.11 0.07 0.01 0.13 0.18 0.03 
Control 0.41*** -0.14 -0.42** -0.19 -0.29* 0.01 -0.21 
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CHAPTER 6 
 
 

DISCUSSION 
 

Overview 

The home is a complex environment with multiple factors that influence both parent and child 

behaviors and weight status (Davison & Birch, 2001). Parent behaviors largely influence the 

home environment through role modeling (Spurrier et al., 2008) making food and activity 

devices available and accessible (Cullen et al., 2003; Gattshall et al.,2008), and creating a social 

(family) climate that is conducive to optimal child growth and development (Halliday et al., 

2013). External influences on the parent, such as, income and stress also impact the home food 

and activity environment, as well as the family unit (Rhee et al., 2008; Zeller et al., 2007). These 

factors not only influence parent and child behaviors, they also impact measurement of the home 

environment through the dynamic nature of the home food environment and the external factors 

that place constant demands on the family and home environment. This project aimed to identify 

some of those factors to further understand the complexity of the home environment. These 

efforts may help to better inform messages, strategies, and addressing interventions aimed at 

child dietary intake, physical activity, and ultimately childhood obesity.  

 

Dietary Recommendations of Preschool-aged Children 

Proper nutrition is essential for healthy growth in children and is associated with a decrease in 

adverse health outcomes, such as obesity (Lee et al., 2007; Skinner et al., 2012; Van Duyn & 

Pivonka, 2000). However, children do not meet the dietary recommendations for key food 

groups, like fruits and vegetables (Guenther et al., 2006). Similar to the national findings, this 

study found that, on average, children do not meet the dietary recommendations for the majority 
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of key food groups. Child intake for protein (meat and legume), dairy and vegetables (including 

potatoes), fell below the dietary recommendations (USDA, 2010); while fruit and average daily 

kcals were met. While daily kcals are being met but recommendations for major food groups are 

not, might suggest that kcals are coming from energy dense foods such as, sugar sweetened 

beverages (SSB). Further, families with limited resources (Ding et al., 2012), more stress (Li 

Wen et al., 2011), Hispanic populations (Haerens et al., 2008; Kant & Graubard, 2011) and those 

living in rural areas (Tai-Seale, 2003) are less likely to have healthful diets. This study supports 

these findings as it was identified that income and ethnicity were related to kcals ingested from 

sugar sweetened beverages (SSB) and our rural sample had an overall poor diet quality. The 

disparity that is seen in diet quality among different ethnic groups, those with limited resources, 

and rural populations highlight the need to further understand the determinants and address these 

populations through improved food policies and interventions.  

 

Relationship between Home Food Availability and Child Dietary Intake 

From the social ecological perspective, factors that can have an impact on child weight status 

include child dietary intake, the home food environment, and family functioning (Davison & 

Birch 2001; Halliday et al., 2013; Spurrier et al., 2008; Cullen et al., 2003). Consistent with the 

current literature in home food availability and child dietary intake, this study affirmed the 

positive relationship among home fruit and vegetable availability and child dietary intake of 

fruits and vegetables (Cullen et al., 2003; Hanson et al., 2005 Nanney et al., 2007; Neumark-

Sztainer et al., 2003). Despite the availability of vegetables, children still are still not meeting the 

dietary recommendations for vegetables. This highlights an area to better understand why 

availability of key food groups at home are not being consumed and also an area to include in 
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qualitative studies to identify strategies that resonate with parents to increase intake of 

vegetables. Further, understanding of the home environment was expanded through the identified 

relationships among whole grain, sugar sweetened beverage (SSB) and child dietary intake. 

These identified relationships also highlight areas in the home that can be targeted to improve 

diet quality for young children.  

 

It is important to note the non-significant relationships between food availability and child 

dietary intake. There were no significant relationships found among meat, dairy, legumes, or 

potato availability and child intake of those items. This may indicate that there are other stronger 

influences on child dietary intake than home food availability. For example, there was a low 

percent availability of dairy items reported in the home yet child dietary intake was close to the 

dietary recommendations (0.3 cup deficit). This suggests that child dietary intake of dairy was 

consumed presumably outside the home, perhaps at school or in a child care situation. The 

impact of other environments could help explain the insignificant relationships among home 

food availability and child dietary intake. Another explanation could be parents’ concerns and 

attitudes towards their child’s diet and the perceived difficulty in achieving a healthy diet. Slater 

et al (2010) found that diet and activity level of their child was of little concern when compared 

to other health indicators and barriers such as lack of the availability of healthy food and food 

advertisements made achieving a healthy diet difficult (Slater et al., 2010). The different 

environments and parent concerns, attitudes, and perceived barriers highlight areas in the home 

that could be targeted to better understand to make improvements on child diet.  
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Measurement Limitations of the Home Food Environment and Child Dietary Intake   

Measurement of the home environment and child dietary intake pose challenges for researchers. 

Factors contributing to the difficulty in measurement include cost, time, and researcher and 

participant burden; difficulty in reliably assessing a child’s diet and the home environment; and 

drawing comparisons between the two (Coates et al., 1978; French et al., 2008; Livingstone et 

al., 2004; Magarey et al., 2011; Pinard et al., 2012).  The use of food frequency questionnaires 

(FFQs) in intervention studies to assess the diet and/or diet change is often questioned but is the 

most frequently used method to assess dietary intake of young children (Bell et al., 2013; 

Livingstone et al., 2004). Similarly, short food checklists are the most often used to assess the 

home food environment (Cullen et al., 2003; Crockett et al, 1992; Gattshall et al., 2008; Hearn et 

al., 1998; Spurrier et al., 2008; Neumark-Sztainer, 2003). The advantages of using both the FFQ 

and short food checklists are seen in lower participant burden and cost while providing a 

summation of both child diet and the home food environment (Bell et al., 2013).  

 

Despite the many advantages of using a FFQ and short food checklists, there are also 

disadvantages. For FFQs, children below the age of 10 do not have the cognitive capabilities to 

provide information on usual intake, serving size or frequency of behaviors (Livingstone et al., 

2004). Therefore, parents or caregivers complete dietary assessments on behalf of their child. 

This brings additional disadvantages as seen in memory recall and the lack of skills to quantify 

amount of foods eaten (Magarey et al., 2011). Further, parental proxy answers also may not be 

accurate as they cannot report on school-based dietary intake or before or after school activities. 

Likewise, despite the design of the Home IDEA as an inventory, parents often rely on memory to 

complete the assessment bringing the disadvantage of memory recall. Another source of error in 
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instrument completion could be the level of stress, demands, and distractions that are placed on 

parents which could influence their ability to complete the assessments. These sources of error 

could all impact the outcomes found in this study.  However, given the difficult nature of 

community research, it does provide a summation of the home food environment and child diet 

intake illustrating trends and areas to improve in the home food environment and child dietary 

intake. 

 

Finally, comparison of the Home IDEA and the BKFS could carry additional limitations. Groups 

were created from the Home IDEA to best match food groups from the FFQ to allow for 

comparison. Creating groups with this method could limit the identification of relationships 

between certain foods/food groups for child diet and home food availability. An example of this 

can be seen upon further exploration of potatoes. It was identified that home potato availability 

was only related to dietary intake of French fries/tater tots and not all potatoes which includes 

both regular and sweet potatoes. This demonstrates how difficult it is to compare two different 

measures given that groups were created from home food availability to match the dietary groups 

on the FFQ. Despite these limitations, this method provided additional insight into the home food 

environment of families with young children through the expansion of food groups, which is an 

area that is underdeveloped in the current literature.  

 

Questionnaire Development Challenges 

Questionnaire development and design are both time and resource intensive; involve attention to 

detail; consultation with experts, the literature, and target audience; and requires appropriate 

psychometric testing (CDC, 2009; Dillman, 2006; Pinnard et al., 2012; Townsend et al., 2008). 
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The amount of time and resources spent on the development and modification of the Home 

IDEA, starting with the modification from the Home Health Assessment (Boles et al., 2013) to 

the final iteration, the Home IDEA-2, provides an example of the complex nature of 

questionnaire development. Modification of the Home IDEA included many levels of refinement 

and testing that were guided by both qualitative and quantitative methods. Through the rigorous 

steps taken, there were improvements made to psychometric functioning of the assessment, but 

there were still areas that proved to be problematic. 

 

Areas identified by parent participants and results from the reliability testing of the Home IDEA-

2 indicate there are still areas that are not understood or well received by the parent participant. 

The challenges and problematic areas for completion of the Home IDEA-2 include parents 

relying on their memory to inventory their home food and activity items; comprehension of the 

nutrition label; interpretation of item meaning; and stressors and distractions at time of 

administration (e.g. children, cooking dinner, organized activities etc.). Comprehension of the 

nutrition label, ingredient list, and item examples could be reflective of the lack of education this 

audience has which could impact their ability to complete the task. This is consistent with 

research for audiences with limited resources (Rothman et al., 2006; Townsend, 2008) and their 

difficulties in completing questionnaire material. Despite the effort to facilitate physical 

identification of food and activity times on the questionnaire through the modifications of 

instructions, inclusion of pictures, and questions related to a count of food items, parents still 

relied on their memory to complete the assessment, thus limiting the reliability of the tool. This 

is an area to take into consideration for future investigations and is reflective of biases and 

limitations with self-report questionnaires. Despite these problematic areas, improvements were 
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made to enhance the psychometric properties. Hence, this project contributed to an identified 

need within the literature for a comprehensive, psychometrically tested home environment 

assessment for families with limited resources with young children (Pinnard et al., 2012).  

 

Future Directions and Considerations for Research   

This study was able to demonstrate the importance of home food availability on child dietary 

intake, yet, there are other key elements that influence a child’s diet.  To provide further insight 

into the home environment, future research should include the social, activity, school, and 

community environments, as well as, longitudinal analysis. Each of these areas would allow for 

additional insight into other factors that may influence child diet and activity, thus allowing for a 

more comprehensive understanding of the home food and activity environment as it relates to 

child behavior.  

 

Social home environment. Parent behaviors such as modeling of healthful eating, feeding 

practices, and family meals all influence child dietary intake (Cooke et al., 2004; Johnson et al., 

2011; Spurrier et al., 2008; Ward et al., 2011). Parent dietary intake of healthful foods is 

associated with child intake of those foods (Chi-Ming et al., 2007; Johnson et al., 2011). For 

example, allowing the child to choose fruits and vegetables or growing produce, positively 

influences a child’s diet (Gross et al., 2010; Nanney et al., 2007) while the use of food as a 

reward or less frequent family meals, can negatively impact a child’s diet (Spurrier et al., 2008).  

Additionally, parent feeding practices such as restriction and pressure have been shown to 

predict consumption of fruit and vegetables in young children (Wardle et al., 2005; Campbell et 

al., 2007) and an indulgent feeding practice is associated  with a higher child BMI (Hennessy et 
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al., 2010).  Given the important relationship parent behaviors share with child diet, exploration 

into how those behaviors relate to home food availability could identify problematic behaviors 

that relate to food availability which, in turn, can then be incorporated into messages and 

strategies to improve home food availability and potentially child diet quality.  

 

Home activity environment. The scope of this project focused on the home food environment 

and child dietary intake, however, the Home IDEA contains physical activity and electronic 

devices in the child’s bedroom. Child activity level is associated with availability and amount of 

activity devices like jungle gyms and televisions (Hales et al., 2013; Spurrier et al., 2008; 

Rosenberg et al., 2010) and impacts child risk for obesity (Dennison et al., 2002; Jacka et al., 

2011; Jimenez-Pavon et al., 2010). Further exploration between child physical activity levels, 

parent activity, as well as behavioral perceptions of parent and child activity level as they relate 

to home activity availability should be examined. These additional considerations for the home 

activity environment will supplement the findings of this study to provide further insight into the 

home environment.  

 

Longitudinal analysis. Given the cross-sectional nature of this project, understanding and 

identifying longitudinal relationships in the home food and activity environment would provide 

greater insight on the impact the home has on child health. Changes in the home food availability 

environment have been analyzed based on outcomes of particular interventions and programs, 

which demonstrated positive changes in home food availability following an intervention (Boles 

et al., 2010; Cullen et al., 2009; Kegler et al., 2012). However, these evaluations are of short 

duration, pre and post intervention and are subject to limited food lists (e.g. fruits, vegetables, 
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low/high fat and sugar foods). Given the dynamic nature of the home food environment and 

limited understanding of the longitudinal impacts it has on child health, evaluation of food 

availability longitudinally would provide insight into how the environment changes or remains 

stable over time. Also, it could allow for the identification of home food availability in early 

childhood that predicts nutrient intake in later childhood years. Similarly, this relationship could 

also be explored with the availability of electronic and physical activity devices. It was identified 

that there was a high availability of physical activity devices in the homes but does a greater 

availability of physical activity devices in early childhood impact child activity level in later 

childhood years?  Understanding these relationships would help identify key areas to address in 

early childhood that could positively influence diet and activity.  

 

Other environments. Child diet is influenced by many different sources and environments such 

as preference (Gibson & Wardle, 2003), food advertisements (Campbell et al., 2007), school 

food opportunities (school environment), and access to fast food outlets (built environment) 

(Davison & Birch, 2001). This project only addressed the home food environment; future 

research could investigate how the school nutrition environment impacts the home food 

environment. Policies such as, no junk food advertisements to children, limited opportunities for 

vending machines, or new healthy food options on the lunch line could influence the home food 

environment. Advertisements (Campbell et al., 2007; Walton et al.2009) and exposure to food 

and food opportunities (Reinaerts et al., 2007) been shown to increase child preference for those 

items. So if schools have better food policies, it could impact what the child asks for and 

therefore, improve the home food environment.   
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Lastly, the community environment through policies and programs (e.g. The Special 

Supplemental Program for Women, Infants, and Children- commonly referred to as WIC, 

Supplemental Nutrition Assistance Program- commonly referred to as SNAP), as well as the 

built environment (e.g. access to grocery stores or fast food outlets) impact child weight status 

(Galvez et al., 2009; Salois, 2012). The density of convenient style stores is positively related to 

child obesity (Salois, 2012; Galvez et al., 2009) and WIC participants are required to attended 

educational workshops which could influence availability of foods in the home. This project did 

not investigate the impact access to food or use of food assistance programs has on the home 

food environment. Understanding the impact programs and access to food has on the home food 

environment will help identify problematic aspects of those environments which can be targeted 

to improve the home food environment, as well as inform recommendations for improvements to 

programs. Understanding the home food environment through the social ecological approach will 

strengthen efforts to identify various factors from different environments that influence child 

dietary intake.  

 

Generalizability of the Home IDEA. Testing of the Home IDEA was done with a mix of 

Hispanic (1/3rd) and White families. A majority of these families had limited resources and they 

all were from rural Colorado communities. A larger sample size and testing with other 

races/ethnicities, families with older children, or families living in other rural or urban areas 

would further strengthen the generalizability of the tool. Also, cultural considerations should be 

addressed and necessary modifications made to be sensitive of different cultures and ethnicities. 
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Geographical considerations. This project has demonstrated the importance of qualitative and 

quantitative methodologies to better understand the home environment of low income, rural 

families with young children. Observations through home visits with families and time spent in 

the communities revealed larger issues which should be addressed to benefit intervention 

development and implementation. An observation that was made and supported quantitatively is 

the impact of location on health. Each rural location is different despite a uniform classification 

of being “rural”. The common thread at each location is their isolation from large cities but the 

differences are visual and are also voiced through the communities and parents. The foundations 

for the differences are seen the in the priorities and values of each location, as well as, 

demographic characteristics, such as education, income, and ethnicity. These factors should be 

taken into consideration and further explored to ensure that messages and strategies are 

appropriate for each location.   

 

Future Directions and Considerations for Interventions 

The Home IDEA provides a snapshot of the home food and activity environment which can aid 

in the development of messages, programs, and interventions targeted at the home environment.  

Yet, as demonstrated through this project, there are other influences, such as demographic 

factors, location, and family functioning that impact the home physical and social environment.  

These areas should be addressed and included in intervention development, implementation, and 

evaluation. Additionally, further exploration into the home environment of families with young 

children would enhance the effectiveness of intervention efforts.  
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Home environment interventions. Home environment interventions for childhood obesity 

prevention and treatment are limited through use of complete behavioral change theory, family 

theory, and process evaluation (Knowlden & Sharma, 2012; Skelton et al., 2012). Current 

strategies targeting the home environment include home visitations, educational sessions, 

telephone counseling, tailored newsletters, goal setting, and multi-component class sessions 

(Cullen et al., 2009; Golan et al., 2006; Harvey-Berino & Rourke, 2003; Stark, 2010; Tabak et 

al., 2012).  Targets for home environment interventions include: child or parent only, parent and 

child, and teachers (Stark et al., 2011; Golan et al., 2004; 2006) with the most effective target 

being the parent (Golan et al., 2006). Further, family involvement and incorporation of family 

functioning should be included as the family heavily influences one another (Skelton et al., 

2012). Tailoring, family considerations, and parent involvement each provide a bridge between 

academic organizations and the target audience, allowing for a more relevant, culturally-

responsive, and sustainable intervention (Freudenberg, 1995; Jurkowski et al., 2013). 

 

Additional target audience input. Further qualitative research in the home food, activity, and 

family environment would better inform the development of messages, programs, and 

interventions. Observations made during home visits identified other areas of concern that 

impact the home environment, which include family dynamics, food insecurity, and basic life 

skills. While family functioning was explored in this project, in relation to home food and 

activity availability, further insight into the mechanisms of how family functioning relates to the 

home environment needs to be understood. Thus, there needs to be additional efforts to better 

understand and capture family functioning and the relationship it shares with young children’s 

diet and activity. The benefit of supplementary qualitative work with this audience will help to 
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identity additional factors in the home environment that inhibit or promote healthy eating and 

activity. As this project demonstrated, continual inclusion of target audience insight will 

strengthen all components of questionnaire design, programs, and interventions targeted at the 

home environment. 

 

Addressing family needs. Family considerations, through understanding how external factors 

influence the family structure and functioning, as well as, incorporation of family theory needs to 

be included in intervention development along with additional exploration (Skelton et al., 2012; 

Halliday et al., 2013). Identifying what the larger issues are and understanding what each 

family’s reality is will strengthen efforts to make healthful changes in the home environment. 

For some families the problem may be that their child is a picky eater, for others it is how to 

work, pay bills, and provide the next meal. Regardless of the challenges, parents do the best they 

can with what they have. Whether it is general knowledge, skill, or desire, there are certainly 

deeper issues that should be addressed before behavior change can be achieved. Bronfenbrenner 

explains that what matters for behavior and development is the perceived environment rather 

than the objective reality (Bronfenbrenner, 1979). Additional qualitative work with parents to 

gain a better understanding in their perceived reality, in addition to the objectively measured 

environment, will provide further insight into the complex family and home environment. 

Through this, the needs of families will be better met by meeting families at their “reality” and 

moving them forward in a way that works for them. This may vary from community to 

community but what each family has in common is the desire to live and give the best they can 

to their children. They just need the appropriate knowledge, resources, and skills to accomplish 
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this.  Researchers and communities should work together to address this need in an effort to fill 

the gap through the development of effective behavior change interventions.  

 

Conclusion 

This study demonstrated that home food availability shares an important relationship with child 

dietary intake and also expanded insight into those relationships. It demonstrated that through 

rigorous tool development utilizing both quantitative and qualitative methodologies, 

improvements to psychometric properties of a home food and activity assessment can be 

achieved. This project also examined family dynamics and highlighted relationships between 

Chaos, Control and parent weight stats, but did not identify any significant relationships among 

home food and activity availability. Collectively, this project fulfilled an identified need in the 

literature for a comprehensive food and activity home assessment with appropriate 

psychometrics for families with young children. 
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APPENDIX B: RECRUITMENT PACKET: CHAPTER 3 

Colorado State University 
 would like to invite you and your child to 

participate in a research study! 
 
 

The study will examine: 
• Children’s physical activity levels and  

eating habits 
• Parent’s/Caregiver’s physical activity levels 
and eating habits 

 
 
 
 
   
 

 
 
 
 
 

This is a 3 year study. 
Receive $40 per year for your participation. 

 

Look inside for more information on the study 
and consent forms. 
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August 2010 
 
Dear Parents/Caregivers: 
 
Childhood obesity is a growing problem in the United States.  Researchers at Colorado State 
University are working on a project which aims to establish healthful eating and physical activity 
habits during the preschool years.  As part of the research study, CSU staff is interested in 
measuring children’s eating habits, physical activity levels, motor skills, confidence, and height 
and weight.  With your consent, your child will be asked to participate in several study activities, 
including: 

1. Measuring daily physical activity levels – wearing a step counter for 6 days; 
2. Motor Skills Test – testing your child’s ability to balance, skip, run, jump, throw, catch, 

etc.; 
3. Taste Testing – tasting several different foods and describing if they liked them or not; 
4. Self Confidence – learning more about their confidence in physical activity, peer 

interactions, and other daily activities. 
 
The details of these activities are outlined on the next page in the consent form. 
 
In addition to your child’s nutrition and physical activity habits, we are also interested in your 
activity levels as parent(s)/caregiver(s).  We are asking an adult family member to wear a 
pedometer for six days to measure daily physical activity levels.  We are also asking each 
parent/caregiver to complete a survey about their child’s eating habits.  We will be sending 
home research packets 2 times per year for 3 years.  You will receive $20 each time for 
completing the survey and wearing the pedometer (up to $120 over 3 years). 
 
Attached to this letter are consent forms for you to fill out if you are interested in taking part in 
the study: 

1. Child’s consent form – Please fill out if you would like your child to participate in the 
study. 

2. Parent’s physical activity assessment consent form – Please fill out if you would like to 
participate.  Please note that you do not have to participate in the physical activity part of 
the study for your child to participate. 

3. Photo release form – We would like to take photographs of children participating in the 
different tests.  These photos will not identify your child by name.  They will be used for 
presentations, reports, and other research activities. 

 
There are two copies of each attached consent form.  One copy is to be completed and 
returned to your preschool and the other is to keep for your records.   
 
If you have any questions about the study, please do not hesitate to contact Laura Bellows at 
970-491-1305. 
 
Sincerely, 
 
 
Laura Bellows, PhD, MPH, RD    
Principal Investigator 
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COLORADO STATE UNIVERSITY 
INFORMED CONSENT TO PARTICIPATE IN A RESEARCH PROJE CT 

(Child physical activity assessment) 
 

TITLE OF PROJECT:  A Longitudinal Study to Assess if the Effectiveness of a Preschool Nutrition and Physical Activity 
Program is sustained in Elementary School 
 
NAME OF PRINCIPAL INVESTIGATOR:   Laura Bellows, PhD, MPH, RD 
 
CO-INVESTIGATORS:   Patti Davies, PhD, OTR 
 
CONTACT NAME AND PHONE NUMBER FOR QUESTIONS/PROBLEM S:  Laura Bellows, 970-491-
1305 
 
SPONSOR OF PROJECT:   USDA Agriculture and Food Research Initiative (AFRI)  
 
The purpose of this study is to identify physical activity, gross motor skills, taste preferences, and food 
consumption in young children and how they relate to each other.  Further, we hope to explore how the 
parent activity levels and eating environments influence children’s behaviors. 
 
We would like your child, if he or she wants to, to be a part of nutrition and physical activity assessments.  
There are several parts to the study.  

1) Physical Activity Levels – This will be measured by having your child wear a pedometer (an 
instrument that measures the number of steps your child takes each day) for six days to get find 
out how active your child is on a daily basis.  You will be asked to record the number of steps, as 
indicated on the pedometer, each night before your child goes to bed.   

2) Motor Skill Assessments - This part of the study will take place at your child’s school.  If your child 
would like to participate, s/he will be taken with a small group of children, by researchers, to an 
area where several assessments will be performed.  First, your child’s height and weight will be 
taken. Next, s/he will be asked to perform various gross motor skills, like balancing, skipping, and 
throwing a ball.  The persons asking your child to perform these assessments will be trained to do 
so.  The assessment will not take more than 20-30 minutes to do and should be enjoyable for 
your child.   

3) Taste Testing – Your child will be asked to take part in a taste test.  S/he will be asked to try 
several foods and then tell us whether they liked the food, if it was just ok, or if they didn’t like it.  
We will also observe your child at lunchtime to see which foods your child selects and how much 
they eat.  Your child will not be forced to eat any foods.  It will be up to them whether or not they 
want to eat the foods offered. 

4) Self Confidence – We will ask your child several questions about their confidence levels around 
physical activity, interacting with their friends and peers, and other daily tasks. 

 
Your child’s name will not be used in any way and your child will not be taped or video recorded.  All 
assessment recording sheets will be kept in a locked cabinet at Colorado State University in the 
Department of Food Science and Human Nutrition. 
 
There are no known risks of this study.  Some children may feel nervous in the presence of new people.  
Our people will be trained to ease these feelings.   
 
Potential benefits of participating in the study will be that children and parents become more aware of the 
activities and foods that children enjoy.   We hope this study will help us learn how physical activity and 
food choices in preschool are carried through elementary school.  We think that taking part in and 
enjoying nutrition and physical activity programs as a young child will lead to healthy lifestyles throughout 
life. 
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Although confidentiality cannot be guaranteed in group settings, all results will be used for research 
purposes only.  All information provided by you will be fully confidential and used for research purposes 
only.  Your information will be assigned a number instead of using your name. 
 
The Colorado Governmental Immunity Act determines and may limit Colorado State University’s legal 
responsibility if an injury happens because of this study.  Claims against the University must be filed 
within 180 days of the injury. 
 
 
 
 

Page 1 of 2  Parent's Initials      Date _______ 
 
 
 
 
If you agree to allow your child to take part in this study, it is your choice.  You may stop your child’s 
participation at any time without penalty or loss of benefits. 
 
Your signature means that you have read and understand this consent form, you have willingly signed it, 
and you have received a copy of this form .If you have any questions about your child’s rights as a 
volunteer in this research, contact Janell Barker, Administrator of Human Research at 970-491-1655. 
 
 
 
______________________________    
Child’s name (printed) 
 
 
_____________________________  Gender:  ______Male ______Female 
Child’s birthdate 
 
 
_____________________________                  _________________ 
Investigator or co-investigator’s signature            Date 
 
 
PARENTAL SIGNATURE FOR MINOR 
 
As parent or guardian you authorize ____________________ (print name) to become a participant for the 
described research.  The nature and general purpose of the project have been satisfactorily explained to 
you by _________________ and you are satisfied that proper precautions will be observed. 
 
 
______________________________ 
Parent/Guardian name (printed) 
 
 
_____________________________    __________________ 
Parent/Guardian signature        Date 
 
_____________________________ 
 ________________________________________________ 
Phone Number     Email 
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Address: 
 
____________________________________________________________________________________

____________________________________________________________________________________ 

 
 
 

Additional Information 
 
 

1. Does your child have any food allergies? Yes   No 
 

a.  If so, please list: ____________________________________________ 
 
 
 

2. May we contact you for future research studies?   Yes   No
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COLORADO STATE UNIVERSITY 
INFORMED CONSENT TO PARTICIPATE IN A RESEARCH PROJE CT 

(PARENT physical activity assessment) 
 

TITLE OF PROJECT:  A Longitudinal Study to Assess if the Effectiveness of a Preschool Nutrition and Physical Activity 
Program is sustained in Elementary School 
 
NAME OF PRINCIPAL INVESTIGATOR:   Laura Bellows, PhD, MPH, RD 
 
CO-INVESTIGATORS:   Patti Davies, PhD, OTR 
 
CONTACT NAME AND PHONE NUMBER FOR QUESTIONS/PROBLEM S:  Laura Bellows, 970-491-
1305 
 
SPONSOR OF PROJECT:   USDA Agriculture and Food Research Initiative (AFRI)  
 
The purpose of this study is to identify physical activity, gross motor skills, taste preferences, and food 
consumption in young children and how they relate to each other.  Further, we hope to explore how the 
parent activity levels and eating environments influence children’s behaviors. 
 
We would like you to be a part of a study that measures your physical activity levels.  This will be 
measured by having you wear a pedometer (an instrument that measures the number of steps taken 
each day) for six days to get find out how active you are on a daily basis.  You will be asked to record the 
number of steps, as indicated on the pedometer, each night before you go to bed.  For your participation, 
each family will receive $40 per year - $20 at the beginning of the study and $20 at the end of the study.  
The study is 3 years so you may be eligible for $40 each year for a total of $120.  The number of 
participants in this study is limited.  Study participants will be selected based on the order in which this 
form is returned, the age of your child, and your child's attendance at school on the first day of the study.   
 
Your name will not be used in any way.  All assessment recording sheets will be kept in a locked cabinet 
at Colorado State University in the Department of Food Science and Human Nutrition.  Your 
identity/record of receiving compensation (NOT your data) may be made available for an audit by CSU 
officials for financial audits. 
 
There are no known risks of this study.   
 
A potential benefit of participating in the study will be that you become more aware of your physical 
activity levels. We think that taking part in and enjoying physical activity as a family may benefit the 
development of healthful habits in young children that will lead to healthy lifestyles throughout life. 
 
Although confidentiality cannot be guaranteed in group settings, all results will be used for research 
purposes only.  All information provided by you will be fully confidential and used for research purposes 
only.  Your information will be assigned a number instead of using your name. 
 
The Colorado Governmental Immunity Act determines and may limit Colorado State University’s legal 
responsibility if an injury happens because of this study.  Claims against the University must be filed 
within 180 days of the injury. 
 
If you agree to take part in this study, it is your choice.  You may stop your participation at any time 
without penalty or loss of benefits. 
 
Your signature means that you have read and understand this consent form, you have willingly signed it, 
and you have received a copy of this form.  If you have any questions about your child’s rights as a 
volunteer in this research, contact Janell Barker, Administrator of Human Research at 970-491-1655. 
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______________________________  ___________________________   
  
Adult Participant’s name (printed)  Phone Number 
 
_____________________________ 
Adult Participant’s signature 
 
_____________________________                  _________________ 
Investigator or co-investigator’s signature            Date 
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PHOTOGRAPHY CONSENT FORM/MODEL RELEASE  
 
I, (print name)_____________________________________, hereby grant permission to Colorado State 
University, its employees or representatives, to take and use: 
(check all that apply:)   photographs 
     videotape 
     digital images  
of my child, (print name)_____________________________________,  for use in promotional or 
educational materials. These materials might include printed or electronic publications, web sites or other 
electronic communications. I authorize the use of these images indefinitely without compensation to me. 
All negatives, positives, prints, digital reproductions and videotape shall be the property of Colorado State 
University. 
 
______________________________________ 
(Date)     
 
______________________________________ 
(Signature of adult guardian)     
 
______________________________________ 
(Address)     
 
______________________________________ 
(City, State, Zip)    
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COLORADO STATE UNIVERSITY 
INFORMED CONSENT TO PARTICIPATE IN A RESEARCH PROJE CT 

(Teacher Participation) 
 

TITLE OF PROJECT:  A Longitudinal Study to Assess if the Effectiveness of a Preschool Nutrition and Physical Activity 
Program is sustained in Elementary School 
 
NAME OF PRINCIPAL INVESTIGATOR:   Laura Bellows, PhD, MPH, RD 
 
CO-INVESTIGATORS:   Patti Davies, PhD, OTR 
 
CONTACT NAME AND PHONE NUMBER FOR QUESTIONS/PROBLEM S:  Laura Bellows, 970-491-
1305 
 
SPONSOR OF PROJECT:   USDA Agricultural and Food Research Initiative (AFRI)  
 
The purpose of this study is to identify physical activity, gross motor skills, taste preferences, and food 
consumption in young children and how they relate to each other.  Further, we hope to explore how the 
parent activity levels and eating environments influence children’s behaviors. 
 
We would like you to be a part of a study that measures the type and amount of nutrition and physical 
activity education in your classroom, your opinion about the Food Friends and Mighty Moves program.  
Mighty Moves will be conducted each school day for 15-20 each day.  You will record the amount of time 
each day that children had the opportunity to engage in physical activity.  Further, you will be asked to 
conduct the Food Friends nutrition program and record the amount of time you spend doing nutrition 
related activities.  We will also observe your classroom to see how the children engage in the Mighty 
Moves activities and then interview you about the program.  You will be compensated $50 for your 
participation in the study. 
 
Your name will not be used in any way.  All assessment recording sheets will be kept in a locked cabinet 
at Colorado State University in the Department of Food Science and Human Nutrition.  Your 
identity/record of receiving compensation (NOT your data) may be made available for an audit by CSU 
officials for financial audits. 
 
There are no known risks of this study.   
 
Potential benefits of participating in the study will be that you will become aware of the important nutrition 
and physical activity behaviors that may impact weight status.  We think that taking part in and enjoying 
physical activity and nutrition activities may benefit the development of healthful habits in young children 
that will lead to healthy lifestyles throughout life. 
 
Although confidentiality cannot be guaranteed in group settings, all results will be used for research 
purposes only.  All information provided by you will be fully confidential and used for research purposes 
only.  Your information will be assigned a number instead of using your name. 
 
The Colorado Governmental Immunity Act determines and may limit Colorado State University’s legal 
responsibility if an injury happens because of this study.  Claims against the University must be filed 
within 180 days of the injury. 
 
If you agree to take part in this study, it is your choice.  You may stop your participation at any time 
without penalty or loss of benefits. 
 
Your signature means that you have read and understand this consent form, you have willingly signed it, 
and you have received a copy of this form .If you have any questions about your child’s rights as a 
volunteer in this research, contact Janell Barker, Administrator of Human Research at 970-491-1655. 
 
______________________________  ___________________________   
Participant’s name (printed)   Phone Number 
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_____________________________ 
Participant’s signature 
 
_____________________________                  _________________ 
Investigator or co-investigator’s signature            Date 
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APPENDIX C: RECRUITMENT PACKET- INTEREST FLYER & LE TTER OF 
CONSENT: CHAPTER 4 & 5 

Colorado State University 
 would like to invite you to participate in a 

research study! 
 
 

We would like to interview you at your home to learn more 

about your family, and the foods and physical activity items in 

your home. 
 
 
 
 
   
 

 
 
 
 

You will receive $20 for your time. 

 

Interviews will be scheduled to fit your schedule. 
 

If interested in participating, please return the attached interest 

form to your child’s teacher.  We will contact you to schedule the 

interview and give you more information.  
 

 

For further questions please contact: 

 Alexandra Burdell at 770-778-8934 (cell) or (970)-491-2641 (office) 

Laura Bellows at 970-491-1305
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I’m interested in participating in an interview on  

The family and home food and activity environment of 

Preschoolers! 

_______________________________________________   

(Print your Name) 

 

___________________________________________________________________________________ 

(Address 

 

 

____________________________  ___________________________ 

(Phone Number)     (Email)        

 

Please return in to your child’s teacher.  Thank you for your interest! 

You can also contact Alexandra Burdell at 770-778-8934 or Laura Bellows at 970-491-1305  

 

I’m interested in participating in an interview on  

The family and home food and activity environment of 

Preschoolers! 

_______________________________________________   

(Print your Name) 

 

___________________________________________________________________________________ 

(Address 

 

 

____________________________  ___________________________ 

(Phone Number)     (Email)        

 

Please return in to your child’s teacher.  Thank you for your interest! 

You can also contact Alexandra Burdell at 770-778-8934 or Laura Bellows at 970-491-1305  
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Colorado State University’s 
LEAP Study 

 
 
 

Invites you to participate in our research project!  
 
 
 
 

We are interested in your thoughts and ideas on family, pre-school nutrition, food, and 
physical activity in the home environment.  We would greatly appreciate your time in 

filling out the enclosed surveys. 
 
 
 
 

Please complete the enclosed surveys prior to the scheduled interview date: 
DATE AND TIME 

 
 
 
 

For your participation, you will be compensated $20.
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Department of Food Science and Human Nutrition

College of Applied Human Sciences

1571 Campus Delivery

Fort Collins, Colorado 80523-1571

 
  
 
 
 
 
 
 
DATE 
 
Dear PARENT, 
 
Researchers at Colorado State University are working on a project to assess children’s eating 
and physical activity behaviors in early childhood. We are interested in understanding the home 
food, activity and family environment of preschoolers. There are two parts to this study – 1.) 
Filling out surveys; and 2.) A home visit.  Below you will find a description of what is enclosed in 
this packet and what you can expect for the home visit. 
 
 
Surveys:  
Enclosed you will find: 1.) Consent form 2.) Information survey 3.) Family survey  
 

1. Consent form 
This form explains what we would like your help on and that there are no risks to you. There are 
2 copies of this form. One for you to keep  and one for you to sign  and return to us on your 
home visit. There is also a page about obtaining height and weight of your child at school. You 
do not need to sign this if your child will be present for the home visit.  
 

2. Information survey 
This survey asks a few background questions about you and your child, such as age, race, 
education, number of siblings and where you do your food shopping.  
 

3. Family survey 
This survey asks a few questions about your opinion on your home and family, such as, family 
rules and activities. 
Home visit: 

The home visit will take place in your home and you will fill out a home survey at the same time 
as me. This survey asks about food, electronic, and physical activity items. This will take about 
60 minutes. There will be 2 researchers (myself and a team member) that come into your home. 
We will also take height and weight of you and your child. Your child does not need to be 
present for the interview. Your participation is completely voluntary and any information you give 
us will be very helpful. You will receive $20 for your participation. 
Please complete the surveys and sign the consent at the bottom of the page and have all 
the items with you for the scheduled home visit. 
   
If you have any questions or concerns about the interview please contact Alexandra Burdell at 
(office) 970-491-2641, (cell) 770-778-8934 or alex.burdell@colostate.edu or Laura Bellows at 
(office) 970-491-1305 or laura.bellows@colostate.edu.  
 
Thank you for your time and participation, 
Alexandra Burdell (PhD student) 
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COLORADO STATE UNIVERSITY 
INFORMED CONSENT TO PARTICIPATE IN A RESEARCH PROJE CT 

(Interviews) 
 

TITLE OF PROJECT:  A Longitudinal Study to Assess if the Effectiveness of a Preschool Nutrition and Physical Activity 
Program is sustained in Elementary School 
 

NAME OF PRINCIPAL INVESTIGATOR:   Laura Bellows, PhD, MPH, RD 
 

CO-INVESTIGATORS:   Patti Davies, PhD, OTR 
 

CONTACT NAME AND PHONE NUMBER FOR QUESTIONS/PROBLEM S:  Laura Bellows, 970-491-1305 
 

SPONSOR OF PROJECT:  USDA Agriculture and Food Research Initiative (AFRI)  
 
The purpose of this research is to understand how you think about your home eating/food and physical activity 
environment.  Based on these interviews we will be better able to understand how individuals think about family, 
food and physical activity in the home. 
 
You will be asked to participate in a 60 minute in home interview.  Compensation of $20 for your time will be 
provided.  A trained person will lead the interview and you will be asked to complete a home assessment. The 
trained person will complete the home assessment while you are completing yours. The trained interviewer will also 
take your height and weight as well as your child’s.  If your child is not at home at the time of the interview, we ask 
for your permission to take their height and weight at their school (see attached form). 
 
Your name will not be used in any way.  All transcripts will be kept in a locked cabinet or password-protected 
computer at Colorado State University in the Department of Food Science and Human Nutrition.  Your identity/ 
record of receiving compensation (NOT your data) may be made available for an audit by CSU officials for 
financial audits. 
 
There are no known risks of this study.   
 
A potential benefit of participating in the study will be that you become more aware of your home eating and 
activity environment. We think that eating healthy and enjoying physical activity as a family may benefit the 
development of healthful habits in young children that will lead to healthy lifestyles throughout life. 
 
Although confidentiality cannot be guaranteed in group settings, all results will be used for research purposes only.  
All information provided by you will be fully confidential and used for research purposes only.  Your information 
will be assigned a number instead of using your name. 
 
The Colorado Governmental Immunity Act determines and may limit Colorado State University’s legal 
responsibility if an injury happens because of this study.  Claims against the University must be filed within 180 
days of the injury. 
 
If you agree to take part in this study, it is your choice.  You may stop your participation at any time without penalty 
or loss of benefits. 
 
Your signature means that you have read and understand this consent form, you have willingly signed it, and you 
have received a copy of this form.  If you have any questions about your child’s rights as a volunteer in this 
research, contact Janell Barker, Administrator of Human Research at 970-491-1655. 
 

 
______________________________  ___________________________     
Adult Participant’s name (printed)  Phone Number 
 
_____________________________ 
Adult Participant’s signature 
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_____________________________                  _________________ 
Investigator or co-investigator’s signature            Date



 

170 
 

If my child is not home at the time of the interview, I give permission for researchers at Colorado State 
University to take my child’s height and weight at school. 
 
 
___________________________ 
Child’s name 
 
 
___________________________ 
School & Classroom Teacher 
 
 
 
______________________________  ___________________________     
Parent/Guardian name (printed)   Phone Number 
 
 
 
_____________________________ 
Parent/Guardian’s signature 
 
 
_____________________________                  _________________ 
Investigator or co-investigator’s signature            Date 
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APPENDIX D: DEMOGRAPHIC SURVEY: CHAPTER 3 
 

Information Sheet 
Please tell us about your child and your family 

 
 

1. Child’s Name  (Please Print): _____________________________ 
 
 
2. What is your child’s birth date?  ____/____/____ 
 
 

3. What is your child’s gender?  □  Male  □   Female  
 
4. What is your relationship to your child? 
 
□  Mother □  Father □  Grandparent   □ Legal Guardian □  Other _____________ 
 
5. How would you describe the ethnicity of_________ ? 
 

  

 
 

Hispanic or 
Latino 

Not Hispanic 
or Latino 

Not 
applicable 

Your Child 
 

□ 
 

□ 
 

Yourself 
 

□ 
 

□ 
 

Your Spouse/Partner or 
other adult living with you 

 
□ 

 
□ 

 
□ 
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6. How would you describe the racial background of_ ________? 
 
 
 
 America

n Indian/ 
Alaska 
Native 

Asian 

Native 
Hawaiian/ 

Pacific 
Islander 

Black/ 
African 

American 
 

White 
 

Other 
(Please specify) 

Not 
applicable 

Your Child 
 
□ 

 
□ 

 
□ 

 
□ 

 
□ 

 
□  ________ 

   

Yourself 
 
□ 

 
□ 

 
□ 

 
□ 

 
□ 

 
□  ________   

Your Spouse/Partner or 
other adult living with you 

 
□ 

 
□ 

 
□ 

 
□ 

 
□ 

 
□  ________ 

 
□ 

 
7. What is _____age? 
 
 

 
 

18-29 30-49 50-64 65 and over Not  
applicable 

Your 
 
□ 

 
□ 

 
□ 

 
□ 

   
Your Spouse/Partner or other adult living with 
you 

 
□ 

 
□ 

 
□ 

 
□ 

 
□ 
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8. What is the highest level of education completed  by_________? 
 

 
 Some 

high 
school 

High 
school 

graduate 

Some 
college 

Trade/ 
Technical/ 
vocational 

training 

College 
graduate 

Some 
post-

graduate 
work 

Post-
graduate 
degree 

Not  
applicable 

You 
 
□ 

 
□ 

 
□ 

 
□ 

 
□ 

 
□ 

 
□ 

   
Your Spouse/Partner or 
other adult living with you 

 
□ 

 
□ 

 
□ 

 
□ 

 
□ 

 
□ 

 
□ 

 
□ 

 
9. What is your work status? 

� Not employed       � Part-time       � Full-time 

 
10. Please check your approximate annual income bef ore-taxes , from all sources: wages, salary, unemployment, an d all other sources 

of public assistance: 
�  Less than $27,000   �  $48,001 - $55,000 
�  $27,000 - $34,000   �  $55,001 - $62,000 
�  $34,001 - $41,000   �  $62,001 - $69,000 
�  $41,001 - $48,000   �  More than $69,000 
 
 
11. Please indicate the number of family members li ving in your household (including yourself ), who are:  

a. related to you, and  
b. supported by the income of the parent or guardia n of the household 

 
Total number of related family members in your household =  ________ 
 
 
12. For each adult in the household, please list hi s or her relationship to the child.  
(ie:  mother, father, aunt, etc.) 
 
________________   ________________   _________________   ___________________ 
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13. Number of children in the family, including the  child in this study: (please check one) 
□ 1      □ 2 □ 3 □ 4 □ 5 □ 6 □ 7 □ more than 7 
 
 
14. The child in this study is _________.  (check o ne) 
 □ the oldest  □ a middle child  □ the youngest  □ an only child 
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APPENDIX E: ADDITIONAL DEMOGRAPHIC QUESTIONS: CHAPT ER 4 & 5 

 

Where do you the majority of your grocery shopping?  
□ Grocery Sore (Small local grocer) 
□ Convenient Store    
□ Supermarket (Safeway, King Sooper/City Market) 
□ Food Bank 
□ Other____________ 
 
How far is that from your home?  
□ <5 miles 
□ 5-10 miles 
□ 11-20 miles 
□ 21-30 miles 
□ >30 miles 
 
How often do you have to make that trip? 
     □ Several times a week 
     □ Once a week 
     □ Every 2 weeks 
     □ Once a month 
     □ Other____________ 
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APPENDIX F: BLOCK KIDS FOOD SCR EENER: CHAPTER 3EENER: CHAPTER 3 



 

 

177 

 



 

 

APPENDIX G: THE LEAP HOME IDEA: CHAPTER 3 & 4
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APPENDIX G: THE LEAP HOME IDEA: CHAPTER 3 & 4  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

179 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

180 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

181 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

182 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

183 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

184 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

185 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

186 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

187 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

188 



 

 

APPENDIX H: THE HOME IDEA

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

189 

PPENDIX H: THE HOME IDEA -2: CHAPTER 4 
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APPENDIX I: QUALITATIVE INTERVIEW QUESTION SET: CHA PTER 4 

Interview Questions: 

Introduction: 

Hi my name is alex and I am a PhD student at CSU and this is (RESEARCH TEAM MEMBER), 
we really appreciate you taking the time to talk with us today. Today we are going to discuss the 
food and activity items in your home. We will be looking over the survey you filled out and I will 
ask you questions related to items on the survey. We are intending to use this survey or 
something similar so that we can better understand the home food and activity environment of 
preschoolers. We are not interested in the specific foods you have in your home but rather the 
process in which you filled out the survey. There are no right or wrong answers. We are 
interested in how we can make the survey better and your opinions and questions are very 
important. We will be tape recording the interview so that we can capture your thoughts and 
your own words.  

Your participation is completely voluntary and any information you give us will be very 
beneficial. You will be compensated $20 for your time. At any point during this interview you can 
stop the interview and still be compensated. Do you have any questions about this? If anything 
comes up as we are going through this, feel free to stop and ask your questions.  

Make sure to collect consent form and demographic sheet. 

Ice Breakers:  

1. How was your summer? Did you go anywhere? 
a. Probe for information about family: who went? What did they do? 
b. Probe about child: What was their child’s favorite thing? 

2. Now I would like to talk to you about the Survey you filled out. When you get home from 
shopping, where do you put your groceries? 

a. Probe for other locations: garage, basement, freezer, pantry, bedrooms, or other 
rooms? 

Questions: 

1. Now Let’s spend some time talking about filling out the survey, Can you tell me how you 

filled out the survey? 

a. Probe: Where did you start? 

b. Probe: Did you complete a full section and then move on OR did they jump 

around between sections? 

c. Probe: Did you physically check each item or go off of memory? 

d. Probe: Did you complete the survey at one time or have to do part and come 

back later to finish? 

e. Probe: Did you skip items? 
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i. Probe: If so,  Why did you skip these items?  

f. Probe: Did you leave items blank?  

i. Probe: If so, Why did you leave these items?  

g. There are some items that can be found in different forms and different locations, 

for example corn can be frozen, canned, or fresh. Were there places that you 

went only to look for certain items?  

h. There are some items in our homes that we always have on hand, while filling 

this survey out, were there any sections that you did not have to get up to check 

for items?  

i. Probe: What were those sections/items? 

ii. Probe: Why did you not have to get up to check for those items?  

2. As you probably noticed, the survey is divided into different sections with food or activity 

items under these sections. We are going to go through each section and I will ask you 

how the experience of filling out each section was.  You will use this scale to answer 

each question: Present Likert here. (Participant should have home assessment as we 

walk through each item) 

a. Snack/treat/nut, cereal, drinks, meat/ poultry/fish, dairy, 

breads/beans/pasta/grains, ready to eat meals, other foods, fruits and 

vegetables, child’s bedroom electronic environment, and activity environment. 

(Talk about each section Individually)  

i. Probe: Why did you find this section (INSERT RESPONSE HERE)? 

b. Now we are going to talk about how to group foods together. On this sheet of 

paper, I have some examples the first example is foods by their state (like 

whether they are fresh, frozen or dried), the second example is foods by location 

of where they are in your house, and the third example is how the foods are 

grouped now, by food group. Think about filling out this form, which one of these 

groups would make it easier to fill out this form?  

i. Probe: Why does (INSERT RESPONSE HERE) make it easier for you? 

ii. Probe: What about this group makes the most sense to you? 

iii. Probe: Is there any other way that you think the foods could be grouped 

that would make this survey easier to fill out? 

1. Probe: Would it be helpful if the sections were broken in to sub 

categories, such as Drinks broken down to Sweet drinks and milk 
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OR Fruits and vegetables broken down to just fruits and just 

vegetables? Or fruits, vegetables, dairy etc. in the refrigerator? 

3. On the front page with the instructions, there is a nutrition label. How did you use the 

nutrition label to help you fill out this survey? 

a. Probe: were their certain items that you used the nutrition label to help you 

answer?  

b. Generally speaking, How do you use nutrition labels? 

i. Probe: Do you use them in the store or at home? 

ii. Probe: What kind of information do you look at on a nutrition label? 

iii. Probe ( if they say they don’t use a nutrition label):  

1. Many people find the nutrition label confusing or hard to 

understand, Why do you not use the nutrition label?  

c. What would make using the nutrition label to fill out the survey easier to 

understand? 

i. Probe: not using a nutrition label? 

ii. Probe: more explanation on how to use a nutrition label? 

4. Now I would like to talk about the instructions on the survey, when did you read the 

instructions? 

a. Probe: Did you read them before starting the survey when you were looking it 

over or refer back to them later? 

b. Did you refer back to the instructions while filling out the survey? 

i. Probe: When did you refer back to the instructions?   

ii. Probe: Why did/didn’t you refer back to the instructions?  

c. How helpful did you find the instructions? (Use the Likert scale) 

i. Probe: Why were the instructions (INSERT THEIR RESPONSE HERE)? 

ii. Probe: Do you have any suggestions on how to improve them? 

d. Is there anything that would have made the instructions easier to understand?  

i. Probe: Ask if pictures, reminders, less wording 

e. In addition to having instructions in writing, how helpful would you find the 

following options: 

i. Probe: video instructions either in DVD format or online (internet)? 

ii. Probe: photo instructions-having pictures to help explain items on the 

survey 
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iii. Probe: an opportunity to ask questions to a person familiar with the 

survey 

iv. Probe: other, are there any other methods that would make the 

instructions better?  

5. So overall, how would you describe the experience of filling out this survey? 

a. Probe: was it easy/hard? 

b. Probe: was it boring/fun? 

c. Probe: What did you think about the length 

i. Probe: Just right? 

ii. Probe: Too long? 

iii. Probe: Too short? 

d. Probe: What about the font? 

i. Probe: Was it to large/small?  

e. Probe: If it were more spread out but longer, would that be easier to fill out? 

f. What would you add to survey that would make it easier to fill out? 

i. Probe: would it be electronic?  

ii. Probe: would it be shorter? 

iii. Probe: would it be longer? 

iv. Probe: would it contain fewer words or more pictures? 

6. Is there anything else on this survey that we haven’t talked about that I have missed or 

are there other questions or anything that you thought would be helpful that you would 

like to add?  

 

 



 

206 
 

APPENDIX J: CONFUSION, HUBBUB, AND ORDER SCALE (CHA OS): CHAPTER 5 

Home Survey:  This next section is about your home. These phrases ask for your opinion  about what it is like to live in your home. 
Please read each sentence carefully and mark the number that reflects your level of agreement or disagreement.  

Statement about your home  Very much 
agree 

Agree  Slightly 
agree 

Slightly 
disagree 

Disagree  Very much 
disagree 

There is very little commotion in our 
home. 

 

 

 

 

 

 

We can usually find things when we need 
them. 

 

 
 

 

 

 

We almost always seem to be rushed. 

 

 
 

 

 

 

We are usually able to “stay on top of 
things”. 

 

 
 

 

 

 

No matter how hard we try, we always 
seem to be running late. 

 

 
 

 

 

 

It’s a real “zoo” in our home. 

 

 

 

 

 

 

At home we can talk to each other 
without being interrupted.  

 

 

 

 

 

 

There is often a fuss going on at our 
home. 

 

 
 

 

 

 

No matter what our family plans, it 
usually doesn’t seem to work out 

 

 
 

 

 

 

You can’t hear yourself think in our home.  

 

 
 

 

 

 

I often get drawn into other people’s 
arguments at home 

 

 
 

 

 

 

Our home is a good place to relax.  
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Statement about your home  Very much 
agree 

Agree  Slightly 
agree 

Slightly 
disagree 

Disagree  Very much 
disagree 

The telephone takes up a lot of our time 
at home.  

 

 

 

 

 

 

The atmosphere in our home is calm.  

 

 
 

 

 

 

First thing in the day, we have a regular 
routine at home.  
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APPENDIX K: FAMILY ENVIRONMENT SCALE (FES)- SYSTEM MAINTENANCE DIMENSION: CHAPTER 5 

Family Survey:  These next statements are about your family . You are to decide which of these statements are true of your family 
and which are false. If you think the statement is True or mostly True of your family, make an X in the box labeled T (true). If you 
think the statement is False or mostly False of your family, make an X in the box labeled F (false). 

You may feel that some of the statements are true for some family members and false for others. Mark T if the statement is true for 
most family  members. Mark F if the statement is false for most family  members. If the members are evenly divided, decide what 
the stronger overall impression is and answer accordingly.  

Remember, we would like to know what your family seems like to you. So do not try and figure out how the other members see your 
family for each statement.  

Statement about your family True False 

Activities in our family are pretty fully planned. 
 

 

Family members are rarely ordered around. 
 

 

We are generally very neat and orderly. 
 

 

There are very few rules to follow in our family.  
  

It’s often hard to find things when you need them in our household. 
  

There is one family member who makes most of the decisions.  
  

Being on time is very important in our family. 
 

 

There are set ways of doing things at home. 
 

 

People change their minds often in our family. 
 

 

There is a strong emphasis on following rules in our family. 
  

Family members make sure their rooms are neat. 
  

Everyone has an equal say in family decisions.  
  

Each person’s duties are clearly defined in our family. 
 

 

We can do whatever we want to in our family.  
 

 

Money is not handled very carefully in our family.  
 

 

Rules are pretty inflexible in our household.   
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Statement about your family True False 

Dishes are usually done immediately after eating.   
 

 

You can’t get away with much in our family.  
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APPENDIX L: TRIANGULATION RESULTS: CHAPTER 4 
 
Themes from Triangulation Analysis:  
February 6, 2013 
1:00 PM 
Alex Burdell, Ashley Lopez, Reanna Moore 

7. Now let’s spend some time talking about filling out the survey, Can you tell me how you filled 

out the survey? 

• Parents go off of memory. 

• They start at the front and go to the back. 

*There are some items that can be found in different forms and different locations, for example 

corn can be frozen, canned, or fresh. Were there places that you went only to look for certain 

items?  

• Parents didn’t really consider different forms, they just thought of the food as they bought it 

or had it in their home. 

*There are some items in our homes that we always have on hand, while filling this   survey out, 

were there any sections that you did not have to get up to check for items?  

• Parent’s filled this out off of memory but there were sections like the snack section that they 

viewed as “staples” and did not feel the need to check. 

2a. As you probably noticed, the survey is divided into different sections with food or activity items 
under these sections. We are going to go through each section and I will ask you how the experience 
of filling out each section was.  You will use this scale to answer each question. 

• Snacks: This section was viewed as easy. They do this type of shopping often. They found the 
description with items helpful to identify if they had the item we were asking for. There was some 
confusion on scratch made items. The parents were confused about whether they count it or not, 
since they did not buy it at the store.  

 
• Cereal: This section was viewed as easy. They buy this often but found the sugar grams to be 

confusing.  

• Drinks: This section was viewed as easy. They said it was self-explanatory.  

• Meat: This section was split half and half for easy/hard. They said this is a section that they don’t 

buy often and they were confused about what type of meat counted under each meat item we 

were asking. There was also a suggestion from several participants to include deer or elk, since 

many hunt.  

• Dairy: This section was viewed as easy but there was confusion with the cheese section. They 

seemed to not understand the differences we present for regular, low fat, and fat free.  
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• Breads: This section was viewed as pretty easy. There was confusion in this section when it 

came to certain items they were unfamiliar with, quinoa, tempeh, tofu…liked that this section was 

broken down and they knew what we were asking for.  

• Ready to eat meals: This section was viewed as easy. These are things they keep in the house 

and liked the description for the items. They knew what we were asking for.  

• Other foods: This section was viewed as mostly easy. Some were confused about potatoes not 

being in vegetables, confusion on jam, does it count if it is not bought, and some wanted inclusion 

of other “condiment” type items.  

• Fruit and Vegetables: This section was viewed as hard. They felt it was long, items over lapped, 

it required more time to think about what they had, and there was confusion about if it counted if 

it was not purchased at the store but brought in through a garden.  Some mentioned that they were 

frustrated because items were not in season.    

• Electronic: This section was viewed as mostly easy. But there was a lot of confusion with the 

combo and working section on this page.  

• Physical Activity items: This section was viewed as easy. They knew what they had. They 

thought the list was simple.  

2b. Now we are going to talk about how to group foods together. On this sheet of paper, I have some 
examples the first example is foods by their state (like whether they are fresh, frozen or dried), the 
second example is foods by location of where they are in your house, and the third example is how 
the foods are grouped now, by food group. Think about filling out this form, which one of these 
groups would make it easier to fill out this form? 

• Most people were ok with how it is organized now but thought location would be helpful.  

• Most thought that subcategorizing the sections would be helpful.  

 

3. On the front page with the instructions, there is a nutrition label. How did you use the nutrition 

label to help you fill out this survey? 

• They did not use the nutrition label to help them fill out the survey. 
• They did not know they were supposed to use it.  
• They do use nutrition labels in the store but not at home. 
• Mostly they look at sugar, fat, and calories.  
• They felt that we should tell them on every question that we want them to use the nutrition label 

to use it.  
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4. Now I would like to talk about the instructions on the survey, when did you read the 

instructions? 

• Most stated they read the instructions before they started the survey.  

• They had to refer back to them specifically for the child accessibility question, child’s electronic 

bedroom, and the f/v section.  

• They found the instructions helpful but suggested breaking them into smaller sections, bolding or 

underlining items, and providing reminders.  

• The use of a DVD or internet was not liked as an addition to the instructions but a phone call was.  

 

5. So overall, how would you describe the experience of filling out this survey? 

• They found the length ok for everything we were asking. 

• They liked the font. 

• They prefer paper over anything electronic. 

• They thought it was interesting.  

6. Is there anything else on this survey that we haven’t talked about that I have missed or are 

there other questions or anything that you thought would be helpful that you would like to add? 

 

• They did not like the child accessibility question, there was confusion on that.  

• They thought that involving the child would be helpful. 

• And that made from scratch should be an option. 
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APPENDIX M: QUESTIONNAIRE MODIFICATION SOURCES 

Notes: Four main sources were used in the modification of the Home IDEA. These Include: 

• Townsend, M. S., Sylva, K., Martin, A., Metz, D., & Wooten-Swanson, P. (2008). Improving Readability of 
an Evaluation Tool for Low-income Clients Using Visual Information Processing Theories. Journal of 
Nutrition Education and Behavior, 40(3), 181-186. doi: http://dx.doi.org/10.1016/j.jneb.2007.06.011. 

• Dillman, D. A., Smyth, J. D., Christian, L. M. (2006). Internet, Mail, and Mixed-Mode Surveys: The Tailored 
Design Method (3 ed.). Chapter 4-6. Hoboken, NJ: Wiley, John & Sons, Incorporated. 

• Center for Disease Control and Prevention. (2009). Simply Put: A Guide for Creating Easy-to-
Understand Materials.  Atlanta, GA. 

• Qualitative Home Interviews: Chapter 4 

Changes Source for Change 

Decreased reading level of instructions CDC  

Provided more examples for food items Interviews 

Used text accompanied with pictures Townsend, CDC  

Used real pictures of food Townsend 

Cue stimulation to facilitate understanding through hints and helpful reminders Townsend, 
Interviews 

Made enjoyable visuals and questionnaire layout Townsend, Dillman 

Sought participant input for questionnaire through qualitative home interviews  Dillman 

Provide information about the questionnaire, why we were giving it to them and 
things they should and should not do  

Dillman 

Ask for their help: acknowledge that what they put is helpful to us Dillman 

Made answering easy and convenient Dillman 

Limited messages through the use of bullet points and breaking out information into 
smaller chunks 

CDC 

Put most important information first CDC  

Increased amount of white space CDC 

Applied several font considerations: serifs, avoided using all capitals, size, bold, and 
underline 

CDC  

Made sections shorter to eliminate confusion Interviews  

Nutrition label was moved next to the question it related to (cereal)  Interviews 

Added a count to facilitate movement Interviews 

Reduced amount of questions that require the use of the nutrition label  Interviews 

Deceased redundant information: child accessibility and frequency of food purchased Dillman, Interviews  

Thanked participants and offered opportunity for their comments Dillman 

 


