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ABSTRACT 
 
 
 

Title of dissertation:  Toddler Overweight Prevention: Developing a Model by 
Socioeconomic Gradients  

 

 

Brittany R. Schuler, MSW, LSW, Doctor of Philosophy, 2016 
 
 

Dissertation directed by:  Bethany Lee, PhD,  
Associate Dean for Research and Associate Professor, School 
of Social Work 

 
 
 
Background and Purpose: Childhood obesity is a major health issue associated with 

increased risk of long-term health consequences; early prevention is crucial for public 

health. Little is known about variations in predictors of overweight across gradients of 

social class. This study addressed this gap using the ecological framework of childhood 

obesity to assess how characteristics vary across socioeconomic gradients. 

Methods:  Child, parent, and community characteristics were examined within 

socioeconomic status (SES) quintiles in a secondary national sample from the Early 

Childhood Longitudinal Study-Birth Cohort (ECLS-B). Data were collected from 9,850 

families via in-home and self-administered assessments. The sample was stratified by 

SES quintile (1-low, medium-low, medium, medium-high, 5-high). Taylor series 

linearization was applied to logistic regression models within quintiles using toddler 

weight status as the dependent variable (overweight/normal) and parameter estimates 

were compared across quintiles. A qualitative pilot study was conducted with low-income 

parents to assess factors that protect toddlers from being overweight.  



 
 

Results: Regression results showed predictors of overweight varied across SES. In SES 1 

(lowest), predictors included younger age, better motor development, and more children 

in the household. In SES 2, male gender, better motor development, poorer mental 

development, maternal overweight, no full-time employment, never being breastfed, solid 

foods before 4 months, put to bed with a bottle, and lower community engagement 

increased overweight. In SES 3, there were no significant predictors of overweight. In 

SES 4, predictors included being Caucasian and introduction of solid foods before 4 

months. In SES 5, introduction of solid foods before 4 months increased risk of 

overweight. Qualitative findings mentioned motor development, eating habits, peer 

engagement, parent feeding and eating practices, family support, and WIC.   

Conclusion: Using an ecological and social gradient of health framework, this study 

indicates there are distinct predictors of toddler overweight within each SES quintile. 

This yields important implications for public policy, intervention developers, and 

researchers to address the specific needs of toddlers across the SES gradient, including 

attention to child development, maternal health, feeding practices and community 

engagement. 
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CHAPTER 1. BACKGROUND AND SIGNIFICANCE 

Childhood obesity is a major health issue and a prominent chronic health 

condition for children, caused by a multitude of factors, including but not limited to 

dietary patterns, and levels of physical activity, as well as household and environmental 

factors (Davison, Jurkowski, Li, Kranz, & Lawson, 2013). Overweight children are at an 

increased risk for both short-term and long-term health consequences (Nesbitt et al., 

2004; Whitaker, Wright, Pepe, Seidel, & Dietz, 1997), making obesity prevention and 

healthy growth during this stage crucial for public health. Prior research has indicated 

that children of lower-incomes are at an increased risk for obesity (Singh, Siahpush, & 

Kogan, 2010). Although all income groups in the U.S. are influenced by factors 

associated with overweight, such as increased meal portion sizes and time spent in 

sedentary activities, people that are of lower economic status have added risk due to 

limited access to healthy and affordable foods, fewer opportunities for physical activity, 

high levels of stress, cycles of food deprivation and overeating, and poor access to health 

care resources (Food Research and Action Center, 2010). 

Social workers can expect to encounter the health consequences of overweight 

and obesity in various settings as obesity rates have continued to rise, more than doubling 

from 7% in 1980 to approximately 18% in 2012 among 6 to 11 year-old children (Ogden, 

Carroll, Kit, & Flegal, 2014). Social workers have the benefit of approaching social 

issues with a generalist, or holistic approach, which allows them to view health problems 

such as obesity within the context of various environments, such as at home, in school, 

and in the community. A holistic approach to obesity prevention is of particular 

importance for toddlers, as social workers can use their skills and resources to involve the 
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family as a whole, as parents and family members contribute primarily to the growth and 

development of children at this age. Along with doctors, nurses, public health advocates, 

and schools, social workers can play an integral role in obesity prevention for children to 

provide resources and education to families to attain healthier lifestyles.  

Although the evidence of the relationship between poverty and obesity is clear, 

particularly among young children (Anderson, Lemeshow, & Whitaker, 2014; Anderson 

& Whitaker, 2011; Baughcum et al., 2001; Gibbs & Forste, 2014; Kitsantas & Gaffney, 

2010), and research has identified factors for all children (e.g., increased portion sizes 

and sedentary behaviors; Anderson et al., 2014; Anderson & Whitaker, 2011; Baughcum 

et al., 2001; Kitsantas & Gaffney, 2010) as well as those specific to those that are of a 

low economic status (e.g., limited access to healthy affordable food and safe spaces for 

physical activity; Gibbs & Forste, 2014), little is known about variations in factors as 

well as their intensity across gradients of social class (e.g., living in deep poverty, 

working poor, middle class, upper class; Braveman, Cubbin, Egerter, Williams, & 

Pamuk, 2010) that are specific to toddlers. In addition, rates of overweight among 

children are high (Ogden et al., 2014), indicating the need for further research to explore 

the mechanisms that contribute to risk, and how prevention strategies could be better 

targeted to address the specific needs of different populations, particularly due to the 

increased concerns of the long-term health consequences of obesity for children. 

The goal of this dissertation was to summarize what is known about toddler 

overweight and obesity, and to describe an approach that can increase our understanding 

of how experiences of obesity vary across social classes. Using both nationally 

representative data and drawing on a sample of local, low-income parents, this study 
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examined variations in characteristics across socioeconomic gradients, and honed in on 

the beliefs and practices that low-income parents of normal-weight children engage in. 

Specifically, this chapter will discuss prevalence of toddler obesity by socioeconomic 

status, the importance of toddlerhood as a developmental stage, the consequences of 

toddlerhood obesity, the role of health disparities in overweight, and the role of social 

work in toddlerhood overweight and obesity prevention.  

The Importance of Toddlerhood  

 

Toddlerhood is the developmental stage that occurs when a child is between the 

ages of one and three (12 to 36 months; Lieberman, 1993). Understanding what factors 

influence health status is critical for toddlers, as at this developmental stage, children are 

in a constant state of biological and intellectual growth (Nixon et al., 2012). Also during 

this stage, toddlers are highly dependent on the adults in their lives to provide for their 

basic needs, such as supplying meals. Rapid growth during this developmental stage as 

well as the link between overweight at a young age, particularly toddlers and preschool-

aged children, and overweight later in life underscores the importance of understanding 

factors associated with toddler obesity (Ong et al., 2006; McCarthy et al., 2007). Further, 

health habits (e.g., dietary and physical activity patterns) often form during early 

childhood and are carried into adulthood (Miller et al., 1996), highlighting the importance 

of understanding the characteristics that influence overweight in toddlerhood. 

It is also important to understand how economic status can influence health 

behaviors, specifically for toddlers, and how access to resources can have an effect on 

overweight. Typically, as children grow older and become more autonomous, their 

behaviors are also influenced by entities outside of the home, such as at school with 
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teachers and peers. During childhood, children are largely reliant on their caregivers for 

shaping their health behaviors. Because health habits are typically formed early in life, 

and parental health habits are also often shaped by SES and environmental influences, it 

is essential to gain an understanding of how SES shapes the health behaviors of parents, 

and how those behaviors are modeled for their young children.   

Defining Toddler Overweight and Obesity 

 

Overweight and obesity refers to a caloric imbalance that results in a weight that 

is higher than recommended for optimal health (National Institutes of Health [NIH], 

2010). Overweight and obesity are defined as having excess body weight for a particular 

height (NIH, 2010). Toddler overweight and obesity is determined by the child’s body 

size, which can be based on body mass index (BMI), calculated using height or length 

and weight (World Health Organization [WHO], 2016). Because children tend to grow 

rapidly, BMI must be plotted on age and gender-specific growth charts to provide an 

accurate depiction of the child’s body composition (CDC, 2015). The CDC recommends 

the use of WHO growth standards for children beginning in infancy through age two, and 

CDC growth charts for children aged two years and older (CDC, 2000). Body size for 

children under two years of age is based on weight and recumbent length, and weight and 

standing height for children older than two. To determine body size for children two 

years old and up, the CDC uses percentiles based on a child’s BMI relative to other 

children in the United States for their age and gender (CDC, 2015). BMI-for-age is 

classified as follows: underweight <5th percentile, normal weight >5th to < 85th percentile, 

overweight >85th to < 95th percentile, obese > 95th percentile (CDC, 2015).  The WHO, 

on the other hand, uses an international growth standard distribution that is representative 
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of optimal growth patterns for a child, and categorizes children as overweight or obese if 

they are greater than two standard deviations above the growth standard median score, 

and normal weight if they fall within two standard deviations. These differentiations are 

important to note as various methods are used for determining weight status across 

research studies and may result in different outcomes. As a point of clarification, the term 

“overweight” will be used as a collective term to refer to overweight and obesity, hence 

forward. 

Prevalence of Toddler Overweight  

 

In recent decades, obesity has reached epidemic proportions in the United States, 

and has even tripled in pediatric populations (Ogden et al., 2006). A nationally 

representative study conducted in 2011-2012 reported that 8.1% of infants and toddlers 

had a high weight for length (defined as being greater than or equal to the 95th percentile 

on CDC age-specific growth charts and greater than or equal to the 97.7th percentile on 

WHO growth charts), and as many as 16.9% of children and youth aged 2 to 19 were 

considered to be obese, based CDC growth charts (Ogden et al., 2014). An examination 

of obesity trends from 2003-2004 through 2011-2012 found no change in weight for 

length for infants and toddlers (Ogden et al., 2014), indicating that after nearly a decade 

of heightened research and intervention efforts (Gleason & Dodd, 2009; Healthy Hunger-

Free Kids Act of 2010; Lee, Mackery-Bilaver, & Chin, 2006; Waters et al., 2011), 

obesity prevalence remains high.  

Long-term Consequences of Toddler Overweight 

 

Overweight and obesity create a heavy burden for public health due to the long-

term health costs and impact on reduced life expectancy (Anderson & Whitaker, 2010).   
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The consequences of childhood overweight and obesity are pervasive across the life span 

and throughout all levels of society. Obesity impacts almost all organ systems within the 

body (Ludwig & Pollack, 2009) and has been associated with an increased risk of 

mortality (Colditz & Stein, 2007). Consequences of childhood obesity can have lasting, 

damaging effects such as obesity in adulthood (Whitaker et al., 1997), and an increased 

chance of experiencing chronic health problems, such as Type 2 diabetes, hypertension, 

and heart disease, disproportionately so for Hispanic and African American populations 

(Nesbitt et al., 2004). In addition, research on the association between socioeconomic 

status and health outcomes has shown that the impact of income on health is often 

strongest among children because the more time children spend in poor living conditions, 

the more likely those conditions are to have an ill-effect on their long-term health (Adler 

& Snibbe, 2003).  

Socioeconomic Status and Health Disparities  

 

Understanding the role of socioeconomic status (SES) in health is in need of 

attention as income inequality and poverty in the United States continue to increase, 

which directly affects physical and mental well-being (American Psychological 

Association [APA], 2007). The disproportionate representation of obesity among 

economically marginalized populations raises additional concern. Research indicates that 

being of low-income is significantly associated with higher rates of obesity. Among 

preschoolers, research shows obesity rates increased as family income moved closer to 

the poverty line (Anderson et al., 2014; Anderson & Whitaker, 2011; Baughcum et al., 

2001; Gibbs & Forste, 2014; Kitsantas & Gaffney, 2010). In other words, children in 

families above 300% of the federal poverty line had the lowest rates of obesity at 12.8%, 
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and obesity rates increased incrementally as family incomes moved closer to the poverty 

line, with almost 15% of children being obese in families at 186%-300% of poverty, 21% 

of children in families at 100%-185% of poverty, and almost 23% of children at 50%-

99% of the poverty line were obese (Anderson et al., 2014). Below 50% of poverty, rates 

were still high (21%), but slightly less so than the previous income bracket (Anderson et 

al., 2014). It is important to understand the causes of and contributors to obesity among 

specific economically marginalized populations to effectively address the variation (i.e., 

what is different about these social, cultural and economic environments), and determine 

which changes in those environments would be most instrumental in addressing obesity 

(Kumanyika & Grier, 2006).  

The disproportionate prevalence of poor health outcomes (e.g., obesity) among 

economically marginalized populations is prominent throughout the literature. Such 

health disparities are often attributed to limited access to certain resources and material 

deprivations. Marginalized populations have poorer dietary practices (Baughcum et al., 

2001; DeBoer, Scharf, & Demmer, 2013; Gibbs & Forste, 2014), poorer knowledge of 

health risks (Finnegan, Viswanath, Kahn, & Hannan, 1993), less influence on formal and 

informal policies and structures (Finnegan et al., 1993), as well as limited access to 

resources (e.g., housing and recreational facilities) that influence health outcomes, and an 

overall shorter life expectancy (Szreter & Woolcock, 2004). SES has been 

operationalized in multiple ways, leading to inconsistent measurement in research 

studies, which complicates cross-study comparisons. Given the role of SES as a social 

determinant of health, socioeconomic status must first be clearly defined and accurately 

measured to properly account for its effects in research studies. 
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SES Defined 

Socioeconomic status is a measure of social position that goes beyond merely 

accounting for income (e.g., access to material and social resources, education level, 

occupational prestige, and access to goods and services; Kreiger & Fee, 1996). SES 

represents social, economic, and cultural resources available to a family (Cowan et al., 

2012). In 2012, a panel of experts in economics, education, statistics, human 

development, and sociology with a focus on poverty and disadvantage were convened by 

the National Center for Education Statistics (NCES) to provide recommendations on the 

use of SES as a measure in research and concluded with the following broad definition: 

SES refers to a person’s access to financial, social, cultural, and human capital resources 

(Cowan et al., 2012).  

Social inequalities can be represented in a variety of ways, such as through 

income, education, and occupational status. The measurement of SES has evolved 

historically from the earliest measures that focus only on a father’s educational status 

(Taussig, 1920), to another measure that included household possessions, number of 

rooms in the house, extracurricular and cultural activities, education, and father’s 

occupation (Cuff, 1934), and finally to modern approaches that use a weighted composite 

consisting of an index of home possessions and the occupational and educational status of 

the parent with the highest attainment (OECD, 2010). Differences in income at a given 

education level or occupation, particularly in terms of race and gender, indicate that using 

income alone as a measure of economic status is inadequate (Braveman et al., 2005). 

Poor or insufficient explication of SES can impact findings and limit policy and practice 

implications regarding health differences at social gradients (Braveman et al., 2005), 

which refers to the inequalities in social status that impact the health status of a 
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population (Kosteniuk & Dickinson, 2003). Many researchers recommend the use of a 

composite measure of SES over using a single proxy (Barton, 2003; Cowan et al., 2012) 

as it provides a representation of a range of SES factors and serves as a single summary 

useful for reporting (Cowan et al., 2012). Relying solely on income or poverty has been 

critiqued as being an insufficient representation of socioeconomic status and life success 

(Mayer, 1997) as it does not take into account other factors of wealth (e.g., education and 

occupation). Based on a meta-analysis of how SES has been measured (Sirin, 2005), 

Cowan et al. (2012) concluded that primary indicators of SES should include family 

income, educational attainment, and occupational status for the heads of household.  

SES Gradients  

The social gradient of health states that those in a higher social position have 

better health (Marmot & Wilkinson, 2006; World Health Organization, 2014). Evidence 

has shown that categorical improvements in SES are associated with better health 

outcomes. For example, those in higher SES groups have better health, those living in 

poverty have poorer health, and those in the middle class tend to fare worse than those in 

higher income brackets (APA, 2007). Researchers have examined the role of SES 

gradients in comparison to one another (Adler & Snibbe, 2003; Kawachi, & Kennedy, 

1999; Lynch, Harper, Kaplan, & Smith, 2005). Regardless of how the gradient has been 

operationalized, incremental increases in SES and improvements in health are well 

established (Smith, 1999).  

Existing research on the association between SES gradients and health outcomes 

indicates that a downward trend in SES is associated with downward trends in health 

outcomes. For example, as income (measured by percent of the federal poverty line) and 

education decline so do outcomes on child health indicators of infant mortality, parent-
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reported health status, physical activity (due to chronic disease), and healthy eating 

behaviors (Braveman et al., 2010). Specific to education, in a nationally representative 

sample, those with more than 16 years of education had lower rates of mortality 

compared to those with less than 8 years of education (Cutler, Lleras-Muney, & Vogl, 

2008). Also, each additional year of education was associated with a consistent 

improvement in self-reported health (Cutler et al., 2008). Similarly, incremental 

decreases in occupational rank were associated with increased mortality rates (Cutler et 

al., 2008). These gradient patterns indicate the need to address health disparities across 

the wider socioeconomic spectrum, including those in all income brackets (Marmot & 

Wilkinson, 2006). However, similar to the numerous aforementioned definitions of SES, 

SES gradients have been operationalized and measured in various ways.   

Researchers typically examine SES gradients in terms of economic class quartiles 

or quintiles (low, medium-low, medium, medium-high, high). For example, The National 

Center for Education Statistics categorizes SES gradients into economic quintiles of low, 

medium-low, medium, medium-high, and high. The same pattern is used by the U.S. 

Census Bureau, which ranks households based on their aggregate income, and is then 

divided into five equal population groups (U. S. Census Bureau, 2010).  

Similar to differing definitions of SES that are based on either income or a 

composite measure, grouping of SES gradients is typically done either according to 

income or a composite of SES indices. For example, research measures that 

operationalize SES solely based on income have been grouped into income brackets (e.g., 

< $10,000, $10-000-$14,999, $15,000-$19,000; Kawachi, & Kennedy, 1999), categorized 
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into quartiles (Smith, 2004), or quintiles (U.S. Census Bureau, 2014), or simply as a 

percentage of poverty in relation to the federal poverty line (Braveman et al., 2010). 

On the other hand, other research uses composite measures. Composite measures 

may be represented as a variety of SES indices that include education, occupation, and 

income (Adler & Snibbe, 2003) and others that also include race and ethnicity, and 

education (Cutler et al., 2008). Based on a systematic review of the literature (Cowan et 

al., 2012), it is recommended that the composite measure include family income, parental 

education, and parental occupation, which is consistent with the definition provided by 

the aforementioned research commissioned by the NCES (Cowan et al., 2012), and is 

then categorized into quintiles (Nord et al., 2004). 

Understanding the impact of rising inequality is of particular concern as the 

income gap between those at the top and bottom of the income distribution has been 

increasing (Atkinson, Piketty, & Saez, 2009), with those in the top 5% experiencing 

increases in income, and those in the lower tiers experiencing income stagnation 

(Atkinson et al., 2009). Using a gradient approach to understand the continuum of health 

disparities helps to focus not only on poverty, but rather places the emphasis on the 

unequal distribution of resources as the central concern for understanding how an 

individual’s or group’s economic or social position influences their health in relation to 

other SES groups (APA, 2007). Plausible explanatory mechanisms of toddler obesity at 

gradients of SES have yet to be studied, particularly whether mechanisms found to be 

predictive of obesity at higher gradients of SES still apply within lower SES gradients. 
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Relevance to Social Work and Social Justice 

 

The issue of overweight and obesity is multifaceted and requires attention at the 

micro (individual and families), mezzo (community and group), and macro (policy and 

advocacy) levels (Townshend, Ells, Alvanides, & Lake, 2010). Obesity is not just a 

physical health issue, but has application across disciplines, including social work, public 

health, and medicine. A social work lens can provide a unique contribution to the obesity 

epidemic by examining the issue from individual, family, group, community, and policy 

perspectives (Delgado, 2013), rather than an individual-level focus often undertaken in 

medical fields. Overweight and obesity is a substantial issue in many marginalized 

communities, which makes it particularly salient for social workers, yet social work has 

made minimal contributions to this field of research as overweight tends to be 

overshadowed by the abundance of other physical and mental health issues that persist 

(Delgado, 2013). 

Social work provides a level of understanding distinctive from many other 

disciplines and takes into account cultural and systems implications, often from a 

strengths-based perspective (Eliadis, 2006). For example, food and dietary habits can 

play an important role in cultural traditions in many families (Eliadis, 2006); a social 

worker’s cultural competence can illuminate how different feeding practices should be 

addressed specific to that community. Similarly, having a sound understanding of 

theories of family systems is important as health behaviors are often influenced by a 

multitude of factors within the family unit (Eliadis, 2006). It is essential to understand 

childhood obesity within the family context, as health behaviors are largely influenced by 

parental health practices. Also, a child with health problems can have a significant impact 
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on the family system as a whole (Eliadis, 2006). With a strengths-based perspective, 

social work can help to promote healthy behaviors in marginalized communities by 

building upon the positive aspects and protective factors that already exist (Eliadis, 

2006). 

By understanding the dynamics of obesity, social work as a profession can assist 

in the development of multifaceted interventions using a social justice perspective 

(Donaldson & Daugherty, 2011) to move beyond what occurs at the individual level and 

address the social structures that perpetuate oppression and limit access to resources for 

optimal health (Delgado, 2013). Marginalized populations are often exposed to 

community conditions that prevent equal access to healthy foods and safe places for play 

and physical activity. This lack of equality contributes to a social injustice that generates 

health disparities in these communities. The National Association of Social Workers 

(NASW, 2008) Code of Ethics mandates social workers to challenge social injustice, 

particularly on behalf of vulnerable and oppressed populations. Considering how obesity 

is entangled with social justice issues, there is a clear argument for social work’s 

involvement in obesity prevention.  
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CHAPTER 2. THEORETICAL FOUNDATIONS 

Many theories have been used to study and contextualize factors that are 

associated with health behaviors and obesity prevention. This chapter will review a range 

of theories often used in obesity research. Next, this chapter will describe the application 

of the ecological theoretical framework, which is prominent in health and obesity related 

research. Lastly, an adapted ecological framework for toddler overweight that includes an 

SES gradient component is described as the theoretical model guided this dissertation.  

Obesity and Health Behavior Theories 

 

Bandura (1998) and Nixon et al. (2012) identify a range of theories typically 

applied to obesity prevention and health research: the health belief model, social 

cognitive theory, theories of reasoned action, planned behavior, protection motivation, 

the transtheoretical model, and social ecological models. However, there are also several 

critiques for the appropriateness of the application of some frameworks, such as social 

cognitive theory and the health belief model in obesity and health promotion research. 

For example, social cognitive theory (SCT) emphasizes the way in which self-efficacy is 

influenced by societal contexts and focuses on the reciprocal interactions among three 

factors - personal, behavioral, and environmental - that influence such behaviors 

(Fulkerson et al., 2010). Although the focus on reciprocal interactions between 

individuals and the environment is similar in nature to an ecological framework, SCT is 

limited to an understanding of how individuals are influenced by the environment 

(Fulkerson et al., 2010), whereas an ecological framework recognizes obesity as an 

individual characteristic that is embedded within a system of interacting environmental 

and structural elements (Gable & Lutz, 2000).  
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The health belief model (HBM), also common in obesity research, identifies the 

reciprocal relationship between three primary factors that require individuals to be 

psychologically ready to make change (Cummings, Jette, & Rosenstock, 1978). These 

include (1) recognition of a health issue that an individual deems important, (2) the 

perceived threat of the health issue, and (3) the belief that making a change to improve 

health will have greater benefits than there will be barriers to attaining that goal 

(Rosenstock, Strecher, & Becker, 1988). This model places the onus of control on the 

individual and fails to take into account elements of other systems that may influence 

health behaviors, particular for toddlers that must rely on parents for their care. The HBM 

is limited in that it does not include system influences on health outcomes and fails to 

explain the link between individual-level and structural-level elements for a better 

understanding of gaps in health-related knowledge (Glanz, Rimer, & Marus, 2002). Gaps 

in the application of SCT and HBM in obesity and health research highlight the necessity 

of including a theoretical framework that incorporates the interactions of multiple 

systems on health behaviors. 

Ecological Theoretical Framework   

 

An ecological framework acknowledges the constant state of developmental 

growth that occurs for young children, particularly toddlers, and that development is 

generally mediated through proximal environments (Bronfenbrenner, 1986). An 

ecological framework provides the ability to assess obesity as an individual characteristic 

that is embedded within a system of interacting environmental and structural elements. In 

the context of childhood overweight, ecological systems theory can be used to guide the 

selection of predictors of childhood overweight, while simultaneously taking into account 
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the larger family and community contexts (Davison & Birch, 2001). In relation to health 

behavior, an ecological approach recognizes the multiple influences that impact 

behaviors at levels of the microsystem, mesosystem, and exosystem, which are 

hypothesized to have reciprocal relationships and influence one another (Bronfenbrenner, 

1986). 

Davison and Birch (2001) present an ecological systems model specific to 

characteristics of child overweight based on a review of research (Figure 1). Aspects of 

the immediate microsystem setting that impact child weight include diet and levels of 

physical and sedentary activity, which are referred to as child factors, as well as 

demographics and genetics that may moderate the effects on weight, such as age, gender, 

and family susceptibility to weight gain (Davison & Birch, 2001). Children who consume 

more calorie-dense foods and minimally engage in physical activity to expend excess 

calories will likely experience weight gain.  

Figure 1. Ecological Framework of Childhood Obesity (Davison & Birch, 2001) 
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Mesosystem elements include parenting and family characteristics, feeding 

practices and food availability, parental weight, food preferences, parental diet, parental 

physical activity habits, and parental television habits, and peer and sibling interactions 

(Davison & Birch, 2001). For example, higher parental education is hypothesized to lead 

to improved health outcomes as more educated parents are expected to have a greater 

understanding of the importance of nutrition and physical activity. Household factors 

include better availability of nutritious foods and higher household incomes that are 

expected to lead to better health outcomes. These factors are more straightforward in that 

higher incomes allow families to have more access to healthier foods, which are often 

less calorie-dense (Davison & Birch, 2001). Also, stronger social supports, such as being 

married or in a partnered relationship, having a religious affiliation, and stronger social 

networks are expected to lead to improved child outcomes, due to a parent’s ability to 

have help with preparing foods and supervising children in play activities, particularly if 

the parent is also working (Davison et al., 2013). 

According to the model presented by Davison and Birch (2001), aspects of the 

surrounding external exosystem include factors related to the community, demographic 

characteristics, and societal characteristics. This includes ethnicity, school or childcare 

lunch and physical activity programs, parent work hours and leisure time, accessibility of 

recreational facilities, access to convenience foods and restaurants, community safety and 

crime rates, family socioeconomic status, and ethnicity. Although the community and 

social environments are known to shape physical activity and obesity throughout the life 

course (Davison & Lawson, 2006; Lovasi et al., 2012), toddlers may be more influenced 
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by the family and home environment due to age and developmental status. For instance, 

being able to play safely outside may be contingent upon parents’ work hours and 

availability to provide supervision to their toddler, which is necessary at this young age.  

The home environment is influenced by demographic factors of ethnicity and 

family socioeconomic status in the exosystem that highlights how these factors can 

interact to influence a child’s dietary and physical activity patterns. For example, 

ethnicity and SES are included in the exosystem because research has found that racial 

and ethnic minorities tend to have higher levels of fat intake, lower levels of physical 

activity, and higher rates of sedentary behaviors, and that those of low SES tend to have 

less diverse diets (Davison & Birch, 2001). Children from low SES and ethnic minority 

groups are thought to have poorer dietary and physical activity patterns as a result of 

cultural norms that influence parents’ attitudes and beliefs, which then shape their 

feeding styles (Davison & Birch, 2001). For example, some ethnic minority groups such 

as African Americans, and those of low SES view having a baby with a higher weight as 

a sign of good health, which could influence a parent to feed their child more, and be less 

concerned with excessive calorie intake that contributes to overweight or obesity 

(Davison & Birch, 2001).  

Interacting Systems: Adapted Ecological Model Influenced by SES 

 

SES plays a primary role at each system level in influencing for overweight.  As 

such, this dissertation proceeded with a theoretical framework that incorporates the 

overlying framework of the ecological model for childhood obesity, and includes the 

influence of SES gradients on overweight. Factors were also selected for inclusion based 

on their predictive ability determined in prior literature assessed via a modified 
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systematic review (Schuler, 2014). This model (Figure 2) highlights exosystem, 

mesosytem, and microsystem factors that are predictably influenced by the SES gradient.  

Figure 2. Adapted Ecological Framework for Toddler Overweight 

 

Families at higher gradients of SES are expected to have better parenting practices and 

household routines, as well as heightened levels of community and social support that 

encourage improved child development, ultimately leading to healthy weight outcomes 

for children. Parenting, community supports, and child development components are 

expected to worsen incrementally at lower levels of SES, leading to a gradual reduction 

in healthy weight outcomes. For instance, families with higher incomes (i.e., lower levels 

of poverty) are expected to have a better availability of household foods, and thus better 

feeding practices in the home, leading to better diets and healthier child weight status. 
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Similarly, higher levels of individual poverty tend to be associated with lower parental 

education, higher parental stress, less accurate perceptions of child health and poorer 

attitudes towards diet and physical activity practices, which will negatively impact child 

health outcomes. Another adjustment in this adapted model that diverges from Davison 

and Birch’s model is the reclassification of race and ethnicity under child characteristics, 

as it is convention in most existing research on overweight among toddlers and 

preschoolers (Anderson et al., 2014; Anderson & Whitaker, 2011; Baughcum et al., 2001; 

Bronte-Tinkew et al., 2007a; DeBoer et al., 2013; Gibbs & Forste, 2014; Graziano et al., 

2010; Kitsantas & Gaffney, 2010). 
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CHAPTER 3. LITERATURE REVIEW 

 This chapter provides a review of the literature on childhood obesity. This review 

is based on results of a modified systematic review (Schuler, 2014). This modified review 

included a search of nine databases (Academic Search Premier, SocINDEX with full text, 

Science Citation Index – Web of Science, PsycInfo, PubMed, MEDLINE, CINAHL, 

Health Source: Nursing, and Health Source: Consumer), and used a search of three 

primary headings: child health outcomes, pre-school aged children, and economic status. 

Studies were selected for inclusion in the review if they were observational studies that 

were peer-reviewed, in full-text, in the English language, conducted in the U.S. from 

2000 to present, and available from the University of Maryland, Baltimore Health 

Sciences and Human Services Library (HSHSL). All articles must have included a 

measure of economic status as well as child health outcomes related to weight status, 

dietary practices, or physical activity.  Themes that emerged in the literature follow an 

ecological framework outlined subsequently in the following sections: child factors, 

parent and household factors, and community factors. The chapter concludes with a 

summary of the characteristics of toddlerhood and early childhood overweight and 

obesity. Much of the existing literature examines characteristics of overweight and 

obesity among preschool-aged children (four to five year-olds) and research specific to 

toddlers is limited. As such, the current review will detail the current state of research on 

toddlerhood overweight, as well as early childhood, focusing on children between the 

ages of two and five years, as well as a review of the gaps and limitations of the current 

state of research. 
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Characteristics of Toddler Overweight and Obesity 

 

Social determinants of health are the conditions in which people live that are 

shaped by SES and inequality that impact health (Marmot & Wilkinson, 2006). Specific 

to children, good maternal health and proper emotional and cognitive growth supported 

by healthy parent-child relationships work to improve health and well-being in early life 

(Marmot & Wilkinson, 2006). Research has examined the individual and combined 

effects of a number of parental and child factors that may contribute to child overweight 

(Kitsanas & Gaffney, 2010), in an attempt to understand how to halt and reverse rising 

obesity rates. According to Davison and Birch (2001), characteristics of overweight can 

generally be characterized under (1) child factors, (2) parent factors, and (3), community 

factors.  

Child Characteristics  

A number of child characteristics can increase a child’s susceptibility to excess 

weight gain, particularly daily behavior patterns as well as other characteristics such as 

growing older (Davison & Birch, 2001), and birth weight (Anderson et al., 2014; 

Anderson & Whitaker, 2011; Gibbs & Forste, 2014; Kitsantas & Gaffney, 2010). 

Sedentary behaviors such as increased screen-time (more than 2 hours per day; Anderson 

& Whitaker, 2011) and decreased time spent in physical activity (Davison & Birch, 

2001), as well as inadequate sleep-time (less than 10.5 hours per night; Anderson & 

Whitaker, 2011) have also been associated with overweight among toddlers and 

preschool-aged children.  

Overweight may also be influenced by the age of the child. A child’s age and 

weight have been closely examined to explore the relationship between weight status in 
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early life, and obesity as the child grows older. During toddlerhood, children experience 

many developmental milestones, necessitating different levels of energy intake during 

growth spurts (Davison & Birch, 2001). Energy needs during this developmental stage 

may influence a child’s risk level. For example, children with a higher weight at age two 

were at risk of having a higher weight at ages four and five (Graziano, Calkins, & Keane, 

2010; Kitsantas & Gaffney, 2010). These results may indicate that overcompensating 

energy needs may increase a child’s chances to become overweight as they grow older, 

rather than providing them with the amount of energy intake needed for appropriate 

growth. In relation to gestational age, birth at 37 weeks or later was significantly 

associated with higher rates of obesity at four years of age compared to those born before 

37 weeks (Kitsantas & Gaffney, 2010). However, this relationship is likely due to 

metabolic abnormalities that preterm babies are predisposed to, which can alter their 

overall metabolism and growth (Vasylyeva et al., 2013).  

Several studies that examined the relationship between gender and overweight 

among toddler and preschool-aged children concluded that there was no association 

between gender and overweight or obesity (Anderson et al., 2014; Anderson & Whitaker, 

2011; Baughcum et al., 2001; Gibbs & Forste, 2014; Graziano et al., 2010; Kitsantas & 

Gaffney, 2010). Gender differences may emerge in adolescence as boys tend to be more 

physically active than girls (Davison & Birch, 2001), which leads to increased calorie 

expenditure and an increased need for food consumption. It is possible that gender 

differences do not become prominent until children are older and have more autonomy in 

their play and physical activities. 
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Prior research has extensively examined the relationship between race and 

ethnicity in relation to overweight. Studies found that being of a minority race was 

associated with higher rates of overweight for toddlers and preschoolers (ages 2 through 

5; Anderson et al., 2014; Anderson & Whitaker, 2011; Gibbs & Forste, 2014; Kitsantas & 

Gaffney, 2010), as well as higher sugar-sweetened beverage consumption at ages 4 and 5      

(DeBoer et al., 2013), which was highest among African Americans and Hispanics at age 

2 (Gibbs & Forste, 2014). Specifically, rates of overweight were highest among two-

year-olds that were American Indian and Alaskan Native (29.8%), Latino (24.3%), and 

African American (23.8%), compared to Whites (21.5%) and Asians (17.6%; Jones-

Smith, Gates Dieckmann, Gottlieb, Chow, & Fernald, 2014). A study examining 

overweight prevalence across quintiles of SES for two through five-year-olds found that 

SES was not significantly associated with increased overweight among African 

Americans (which ranged from 24.5% in the lowest quintile to 23.0% in the highest 

quintile), but that overweight was significantly associated with lower SES among Whites, 

Hispanics, and Asians (Jones-Smith et al., 2014). Racial and ethnic differences in 

overweight may in part be explained by variations in cultural perceptions of what a 

healthy weight is (Davison & Birch, 2001; Davison et al., 2013; Lachal et al., 2013; 

Thompson, Adair, & Bentley, 2014), or be confounded with low SES (Davison & Birch, 

2001), which is often accompanied by many of the aforementioned barriers to eating 

healthy and engaging in physical activity. 

The location of where a child lives and grows may also have an influence on their 

weight status. A systematic review concluded that rates of obesity were consistently 

higher among children and adolescents (ages 2 to 19) living in rural areas in the U.S. 
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(Johnson & Johnson, 2015). Further, whether or not a child was born in the U.S. may 

impact their weight status as they enter toddlerhood. A longitudinal study found that 

second and third generation adolescent Latinos living in the U.S. had a higher risk of 

overweight and that those born outside of the U.S. had a lower risk of overweight 

(Popkin & Udry, 1998). No known studies have documented the prevalence of 

overweight among immigrant toddlers.  

Prior research has linked toddler overweight and obesity with child development 

and behaviors such that poorer development and more problematic child behaviors were 

linked to an increased risk of overweight. For example, both mental and motor 

development were associated with an increased risk of obesity at both nine months and 

two years of age (Cataldo et al., 2015). Research has also examined stress in relation to 

child behaviors and overweight in that high levels of stress can affect the physiological 

systems that regulate energy balance, fat distribution, and body weight, which impacts 

sleep, mood, and dietary intake (Calabrese, Molteni, Racagni, & Riva, 2009; Dallman et 

al., 2003; Vgontzas & Bixler, 2008; Wardle, Parmenter, & Waller, 2000); these systems 

can be shaped as early as infancy (Anderson et al., 2014). Pre-school aged children with 

fewer behavior problems (e.g., better inhibitory control skills, self-emotional regulation, 

and lower reward sensitivity; Graziano et al., 2010), and lower levels of child negativity 

(Anderson & Whitaker, 2011) were less likely to be overweight. As chronic stress has 

been linked to increased rates of overweight (Dallman et al., 2003), it is possible that 

child behavioral issues engage a stress response. For instance, inhibitory control skills 

and emotional regulation may be more likely to be associated with parental discipline, 
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which could generate stress in the child, thus leading to an increase in rates of 

overweight.  

Parent behaviors 

Parenting and the household environment have been identified as contributing to 

overweight for children. Research found that parenting practices influenced feeding 

practices in that poorer quality mother-child interactions influenced poorer infant feeding 

practices, which influenced child weight outcomes in two-year olds (Bronte-Tinkew, 

Zaslow, Capps, Horowitz, & McNamara, 2007a).  

Parental education and employment may also play a role in increasing chances of 

overweight. Those who are better educated are more likely to understand what a healthy 

diet is and how to implement it at home (Wardle et al., 2000). Less educated women are 

also less likely to breastfeed (NCHS, 2012), a factor associated with overweight in 

children ages two through five (Anderson et al., 2014; Anderson & Whitaker, 2010; 

Bronte-Tinkew et al., 2007a; DeBoer et al., 2013; Gibbs, & Forste; Kitsanas & Gaffney, 

2010). Similarly, a study of children and adolescents between the ages of zero and eight 

found that risk of overweight was lower when parents were employed (Strauss & Knight, 

1999). 

Parental perceptions of a child’s health status also play an important role in 

obesity. Researchers have noted that parents of pre-school aged children tend to place 

more emphasis on intellectual development, rather than physical health (Anderson & 

Whitaker, 2010), failing to understand the connection between the two. Further, parental 

perceptions of child’s overweight status tend to be inaccurate, in that those who have 

overweight children do not tend to perceive them as such (Anderson & Whitaker, 2010; 
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Hager et al., 2012), thus preventing any concerted efforts to improve the child’s nutrition 

and physical activity environment. 

Feeding practices. Parent feeding practices or parental perceptions toward the 

style of feeding his or her child have been associated with overweight. Parent feeding 

practices and child dietary patterns play a key role in the development of a healthy 

weight, as excessive caloric intake leads to a higher storage of energy as fat, and overall 

increased fat levels in the body (Davison & Birch, 2001). Development of a healthy 

weight is influenced by both increased rates of daily caloric intake and increased intake 

over time (Davison & Birch, 2001).  Infant feeding practices that contribute to 

overweight in toddlerhood and preschool years include a shorter duration of 

breastfeeding (Anderson et al., 2014; Anderson & Whitaker, 2011; Baughcum et al., 

2001; Bronte-Tinkew et al., 2007a; Kitsantas & Gaffney, 2010), being predominantly 

formula fed (Gibbs & Forste, 2014), being introduced to solid foods before 3 or 4 months 

of age (Anderson et al., 2014; Anderson & Whitaker, 2011; Bronte-Tinkew et al., 2007a; 

Gibbs & Forste, 2014), and putting the child to bed with a bottle (Gibbs & Forste, 2014). 

Further, being put to bed with a bottle was more prominent among children of low-

income families (Gibbs & Forste, 2014). Beyond infancy, a higher rate of sugar-

sweetened beverage consumption has been associated with higher weight percentiles 

among 2 to 5-year-olds, particularly for low-income families (DeBoer et al., 2013).  

SES health disparities are evident in feeding and dietary practices. Parents who 

were considered to be low-income in relation to federal poverty income guidelines were 

found to have poorer perceptions regarding feeding practices compared to those of higher 

incomes, such as having more difficulty in child feeding, greater maternal concern over 
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the child’s overeating or overweight, being more likely to force the child to eat, and 

having age-inappropriate feeding practices for toddlers and preschoolers (Baughcum et 

al., 2001), although concern over the child’s overeating and concern about the child being 

overweight were the only factors that were also associated with overweight (Baughcum et 

al., 2001). Being food insecure in toddlerhood did not directly influence a child’s weight, 

but those who were food secure had better quality mother-child interactions compared to 

those that were food insecure, which has been associated with better infant feeding 

practices, and subsequently better weight outcomes for two-year-olds (Bronte-Tinkew et 

al., 2007a). 

In focus groups geared towards understanding childhood obesity and feeding 

practices among preschoolers, mothers did not typically connect their feeding practices 

with obesity and did not make mention of their child’s weight, even when the mothers 

were obese (Herman, Malhotra, Wright, Fisher, & Whitaker, 2012). Rather, several 

studies found that some mothers were motivated to feed their child well, not to maintain a 

healthy weight or prevent obesity, but to prevent tooth decay and hyperactivity and to 

teach the child lessons on boundaries and structure (Herman et al., 2012). Some parents 

felt that having chronic health issues, such as diabetes, served as a protective factor as it 

forced families to have healthier eating habits (Davison et al., 2013).  

Cultural beliefs in many lower-income communities may also influence 

overweight in children in that being slightly overweight is seen as a sign of good health 

and indicative of parents being able to adequately feed their child, and thinness is a sign 

of poor parenting or illness (Davison et al., 2013; Thompson et al., 2014). Further, 

research shows parents do not feel that they should improve nutrition or physical activity 
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environments as many did not think they had the ability to alter the preschooler’s weight 

status (Hughes, Sherman, & Whitaker, 2010; Kalinowski et al., 2012). Parents often 

attributed child overweight to factors out of the parent’s control, such as genetics or 

heredity (Hughes et al., 2010) or the wrongful feeding practices of someone else, such as 

other adults in the home (Herman et al., 2012; Kalinowski et al., 2012).  

Petrunoff, Wilkenfeld, King, and Flood (2012) conducted a series of focus groups 

to assess the impact of poverty among preschool-aged children on health outcomes and 

behaviors in adulthood for participants of low SES compared to those of high SES. The 

authors noted many similarities between groups on parental feeding practices and beliefs; 

however there were some stark differences that emerged. Factors discussed more often by 

the low SES group included the cost of healthy foods and the benefits of convenience 

foods, such as fast foods and other calorie-dense foods, and serving more sugar-

sweetened beverages (Petrunoff et al., 2012). Protective factors discussed by the low SES 

group included being concerned with the impact of bad food on children’s dental and 

behavioral health, and children being more positively influenced by siblings; however 

low SES participants made no mention of positive influences from other social groups, 

such as friends or classmates (Petrunoff et al., 2012). High SES groups, on the other 

hand, discussed positive feeding practice influences from friends and social groups who 

are eating well, such as sharing new ideas for healthy eating options (Petrunoff et al., 

2012).  High SES groups also discussed feeding practices being influenced by things that 

they read regarding nutrients, additives, and illnesses related to overweight or obesity 

(Petrunoff et al., 2012).  Also, calorie-dense fast foods were mainly only discussed in 

relation to traveling for holidays in the high SES group. These results indicate that 
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feeding practices and beliefs vary according to SES, and poorer feeding practices most 

commonly observed among those of low income or low SES place the child at greater 

risk for overweight.  

Parents from several studies were concerned with their ability to be a good parent, 

which presented as a barrier to feeding children healthier meals. Household eating habits 

often seemed to be the result of the generational impact of poor feeding practices and 

food insecurity (Davison et al., 2013; Eneli, Crum, Tylka, 2009; Eneli, Crum, Tylka, 

2008; Herman et al., 2012; Kalinowski et al., 2012). Parents felt that adhering to their 

child’s dietary desires and feeding them well was indicative of good parenting (Herman 

et al., 2012; Kalinowski et al., 2012) and prevented nagging or tantrums (Herman et al., 

2012). Adhering to dietary requests from children was a particularly relevant theme for 

low-income families, as many parents made a concerted effort to ensure that their 

children were not deprived (Davison et al., 2013; Herman et al., 2012; Kalinowski et al., 

2012). Providing foods requested by children may also make it less likely that food will 

go to waste, which may be a more salient concern for low-income families.   

Efforts to prevent food deprivation may be attributed to growing up food insecure 

in that when parents have a first-hand understanding of the challenges of being food 

deprived, they may make additional efforts to ensure that their child has an abundance of 

food (Herman et al., 2012). Food insecurity contributed to the development of aversions 

to foods that parents were forced to eat in childhood during times of scarcity, as well as 

developing an unhealthy emotional attachment to foods they were deprived of, which 

resulted in being more likely to engage in unhealthy eating behaviors, such as binge 

eating and hiding food (Olson, Bove, & Miller, 2007).  
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Poor quality foods served in childhood (Kalinowski et al., 2012) as well as never 

being taught how to cook (Davison et al., 2013) also influenced parents’ feeding 

practices. On the other hand, parents who grew up poor felt they learned better food 

management skills, such as how to make sacrifices so their children would not experience 

hunger (Olsen et al., 2007). Parents also discussed learning how to identify supports in 

times of need, such as going to the food pantry and relying on other family members, 

such as grandparents (Olsen et al., 2007). Understanding the generational impacts of 

feeding practices is integral to conceptualizing effective methods of parent rearing and 

feeding, such as setting healthy limits and structure for children, regardless of negative 

child behaviors and past experiences of being food insecure. 

Parent health and mental health. The well-being of parents (e.g., maternal 

health), has been shown to directly influence health in early childhood, highlighting the 

importance of addressing the functioning and well-being of parents in order to affect 

child health (Marmot & Wilkinson, 2006).   Children’s dietary patterns are often 

influenced by a parent’s habits (Davison & Birch, 2001), which may be affected by 

parental health and mental health factors. For example, higher maternal BMI (Anderson 

et al., 2014; Anderson & Whitaker, 2011; Gibbs & Forste, 2014; Kitsantas & Gaffney, 

2010) and smoking (Anderson et al., 2014; Anderson & Whitaker, 2011; Kitsantas & 

Gaffney, 2010) have been associated with higher rates of child obesity among toddlers 

and preschoolers. Also, parents with poorer self-reported health ratings had children with 

significantly higher rates of obesity at two years and four years of age, compared to those 

with better-rated health (Anderson & Whitaker, 2011). Parental knowledge of dietary 

practices as well as how they model eating and physical activity practices for children can 
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influence a child’s health behaviors as well (Davison & Birch, 2001), likely because the 

child observes and models similar behaviors.  

Pertaining to mental health, several studies examining maternal depression found 

that this factor was not associated with odds of toddler and preschooler overweight 

(Anderson & Whitaker, 2011; Bronte-Tinkew et al., 2007a; Gibbs & Forste, 2014). 

However, other research has found that parental depression was associated with outcomes 

that can be linked to risk of overweight for children such as a poorer parent-child 

relationship and poorer parenting skills (Bronte-Tinkew, Moore, Matthews, & Carrano, 

2007b), as well as poorer child development (Zaslow, Hair, Dion, Ahluwalia, & Sargent, 

2001).  Maternal depression has also been linked to a shorter duration of breastfeeding 

(Field, Hernandez-Reif, & Feijo, 2002; McLearn, Minkovitz, Strobino, Marks, & Hou, 

2006), which has been associated with increased overweight in toddlers and preschoolers.  

Household composition. The support of other household members, such as 

siblings and grandparents has been found to be protective of childhood overweight. 

Single-parent headed households can augment the manifestation of home-environment 

factors that are known to increase overweight, such as increases in parental stress 

(Gunderson, Lohman, Garasky, Stewart, & Eisenmann, 2008), lack of regular family 

meals, inadequate sleep, and excessive television or screen viewing time (Slusser et al., 

2012), likely due to the lack of support that another adult in the household can provide 

for child rearing. Research has suggested that rates of overweight were found to be higher 

for four-year-olds of unmarried mothers as compared to those that were married 

(Kitsantas & Gaffney, 2010). However, research examining the role of residing with 

biological parents has concluded that there is no relationship between living with both 
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biological parents and overweight after controlling for poverty ratio (Anderson & 

Whitaker, 2011) and SES (Gibbs & Forste, 2014). This indicates that although there may 

be heightened chances of overweight for children of single-parent headed households, 

living with both biological parents may not necessarily be a protective factor as long as 

other support is available. However, although other adults in the home may serve as a 

protective factor for obesity (Davison et al., 2013), they may also present as a barrier in 

that they may undermine the parent’s attempts or desires to serve healthier meals, which 

is a theme that emerged in multigenerational households (Herman et al., 2012). 

Older siblings in the home may serve as an added support as they may be able to 

help care for younger children (between two and five-years-old) in the home (Davison et 

al., 2013) in providing supervision, walking home from school, and assisting in preparing 

meals, particularly for single-parent headed households. Increased chances of overweight 

have been associated with having fewer siblings for pre-school aged children (Anderson 

& Whitaker, 2011; Gibbs & Forste, 2014; Kitsantas & Gaffney, 2010). For low-income 

families, increased chances of overweight for children with fewer siblings may be 

attributable to the lessened financial strain of additional children, leaving more food 

available for smaller families. The aforementioned research contributes to the current 

understanding of other potential household factors that may play a key role in protecting 

children from overweight. 

Community Characteristics    

Children’s dietary and physical activity patterns are often shaped by entities 

outside the home and in the community. Families at lower gradients of SES tend to live 

in obesogenic environments, which are the conditions of an environment that influence 

chances of overweight for individuals or groups (Swinburn, Egger, & Raza, 1999), such 
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as having limited or inconvenient access to healthy, affordable foods, and safe, 

appropriate spaces to engage in physical activity (Kirk, Penney, & McHugh, 2010). Low 

SES communities also have higher rates of sedentary behaviors among children (NCHS, 

2012).  

Physical activity is largely shaped by the ability of children to play in their 

community. In many low-income communities, parental safety concerns and the lack of 

available recreational resources often impede a child’s ability to play and engage in 

physical activity outside of the home (Davison et al., 2013 & Davison & Birch, 2001). 

Research shows social support and cohesion is an emergent theme that shapes physical 

activity practices and parents’ perceptions of community safety. Parents commented on 

their knowledge of the safety risks in their communities, in that they were hesitant to trust 

other parents and were fearful of sexual predators (Davison et al., 2013). Also, parents 

perceived other children in the community to be a bad influence and did not want their 

children to play outside with other kids that they did not know unless under their direct 

supervision, in contrast to the supervision of other adults in the community (Davison et 

al., 2013). Social support and cohesion may be instrumental in addressing the 

aforementioned barriers in that having a strong community support system to help with 

watching and picking up children, as well as supporting one another with transportation 

to drive to the grocery store may assist parents in conserving time and focusing on 

healthier nutrition and physical activity practices.  

Overall, heightened stressors and limited resources prevent parents from focusing 

on healthier life styles (e.g., housing insufficiency and insecurity, access to health care, 

transportation challenges, community safety), as these stressors require the parent’s 
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immediate attention and take time away from other things, like cooking and watching 

children play outside (Davison et al., 2013). For example, living in a food desert 

(Acevedo-Garcia, Osypuk, McArdle, & Williams, 2008) makes developing healthy 

dietary patterns a challenge as fast foods in closer proximity become more appealing. 

Low-income parents with limited access to reliable transportation are often forced to 

purchase foods that have a longer shelf-life, which tend to have additives, preservatives, 

and be calorie-dense (Davison et al., 2013). Limited access to transportation is 

problematic for families that do not live in close proximity to a grocery store or that rely 

on food stamps and must purchase foods in bulk at certain times of the month, which is 

common for low-income populations (Davison et al., 2013).  

Social safety net programs. Social safety net programs may be protective against 

obesity, yet are only available to certain segments of the poor. For example, the Women, 

Infants, and Children (WIC) program resulted in decreased rates of obesity among 

recipients after the 2009 changes based on recommendations from the Institute of 

Medicine to include vouchers for healthy food items (Pitcher, 2013). However, safety net 

programs such as WIC and the Supplemental Nutrition Assistance Program (SNAP) are 

not accessible to all families with toddlers of lower SES; WIC is available only for those 

below 185% of poverty, those that meet state-residency requirements, and those that are 

at nutritional risk (USDA, 2014). 

Summary of Literature 

The current state of the literature on characteristics of childhood overweight 

showed support for a number of parent, child, and community characteristics. Many 

studies included an assessment of child-related factors to determine their association with 

health outcomes (Anderson et al., 2014; Anderson & Whitaker, 2011; Davison & Birch, 
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2001; Davison et al., 2013; DeBoer et al., 2013; Gibbs & Forste, 2014; Graziano et al., 

2010; Jones-Smith et al., 2014; Kitsantas & Gaffney, 2010) as they have recognized the 

importance of understanding what influences the early onset of obesity and contributes to 

its lasting effects (Gibbs & Forste, 2014; Taveras et al., 2009). A number of child factors 

were found to be associated with overweight, including higher birth weight (Anderson et 

al., 2014; Anderson & Whitaker, 2011; Gibbs & Forste, 2014; Kitsantas & Gaffney, 

2010), inadequate sleep, and increased screen time (Anderson & Whitaker, 2011). 

Assessing the relationships between child behaviors and health outcomes is sparked by 

the known relationship between chronic stress and metabolic syndrome wherein stressful 

situations, a byproduct for children with mental or behavioral health difficulties, impact 

energy balance and fat distribution (Warne, 2009). However, findings regarding the 

relationship between child behaviors and health outcomes were mixed, and it is unclear 

whether stress related to poorer child behaviors is a contributory factor to child 

overweight or obesity. 

Many parent behaviors were also prominent in the literature, such as elements of 

maternal health (Anderson et al., 2014; Anderson & Whitaker, 2011, Gibbs & Forste, 

2014, Kitsantas & Gaffney, 2010) as well as the quality of the mother-child relationship 

(Anderson & Whitaker, 2011, Bronte-Tinkew et al., 2007a). Relationships between 

parent health and parent-child relationships and child overweight have been previously 

studied (Skouteris et al., 2012) as the family is the primary source of influence for young 

children (Ventura & Birch, 2008), particularly in influencing patterns of eating and 

physical activity (Fitzgibbon et al., 2013; Slusser et al., 2012). In addition, poorer 

parental health factors have been linked to poorer quality parent-child interactions 
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(Bronte-Tinkew et al., 2007a). However, the current state of research does not provide an 

explanation of the causal mechanisms that would result in the quality of mother-child 

relationships or specific child behaviors to influence overweight. 

Several factors relating to feeding practices (DeBoer et al., 2013) were found to 

be characteristics of child overweight (Anderson et al., 2014; Anderson & Whitaker, 

2011; Bronte-Tinkew et al., 2007a; DeBoer et al., 2013; Kitsantas & Gaffney, 2010). 

These findings draw a parallel to multiple sources that have identified positive 

correlations between increasing rates of overweight and excess consumption of poorer 

quality, high sugar foods (Gibbs & Forste, 2014; Libua & Kersting, 2009; Nielson, Siega-

Riz, & Popkin, 2002). This indicates that the way a child is fed is particularly important 

for healthy weight gain and the prevention of overweight and obesity (Gibbs & Forste, 

2014). Programs relating to parental feeding practices, such as promoting breastfeeding, 

delaying the introduction of solid foods, and limiting sugar-sweetened beverage 

consumption (Gibbs & Forste, 2014) have been examined as potential points of 

intervention for obesity prevention.  

Having an adequate perception of a child’s body weight is essential in helping 

parents recognize the need for intervention. Unfortunately, an emergent theme in both the 

quantitative and qualitative literature is that parents either do not have an accurate 

perception of their child’s body weight (Anderson & Whitaker, 2010; Herman et al., 

2012; Hughes et al., 2010; Jain et al., 2002; Petrunoff et al., 2012); do not deem it as a 

noteworthy issue as they place more emphasis on intellectual (Anderson & Whitaker, 

2010), social, or emotional development (Jain et al., 2002); or felt their child’s weight 

was appropriate, given cultural norms (Davison et al., 2013; Thompson et al., 2014). The 
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current state of research on a parents’ perceptions of their child’s weight points to the 

need for a better understanding of how to increase parents’ awareness of overweight and 

obesity, and the short and long-term health consequences at stake.   

Many studies found a significant association between higher levels of poverty or 

indicators of economic status and overweight (Anderson et al., 2014; Anderson & 

Whitaker, 2011; Baughcum et al., 2001; Bronte-Tinkew et al., 2007a; Gibbs & Forste, 

2014; Kitsantas & Gaffney, 2010; Petrunoff et al., 2012). The aforementioned findings 

indicate that having a lower SES impacts a multitude of life factors (e.g., relationship 

quality and feeding practices) that influence child health outcomes and shows the 

usefulness of examining the theoretical relationships and interactions among several 

concepts related child overweight, even though there may not be a direct association. The 

relationship between lower SES and poorer health outcomes has been supported 

throughout the literature (Braveman et al., 2010; Kim, Kawachi, Vander Hoorn, & Ezzati, 

2008; Offer, Pechey, & Ulijaszek, 2010; Smith, Stoddard, & Barnes, 2009) and is 

attributed to having limited access to health care, health insurance, healthy food, and safe 

places to engage in physical activity (Dubay & Lebrun, 2012), among other obstacles to 

maintaining a healthy lifestyle. Racial and ethnic disparities in obesity prevalence, as well 

as SES differences emphasize the need to tailor interventions to help prevent overweight 

and obesity for children of low SES (Haines et al., 2013). 

Gaps in the Literature 

Although characteristics of overweight have been well researched and established 

childhood overweight and obesity is still considered a major public health concern 

(Ogden et al., 2014) and rates are projected to continue to increase for marginalized 

populations over the next 40 years (Delgado, 2013). Furthermore, research specific to 
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toddlers is limited. This is a noteworthy gap as prevalence rates confirm that rates of 

overweight and obesity are highest among those of lower SES (Anderson et al., 2014), 

and early intervention is crucial before long-term health habits are formed. Factors 

associated with health outcomes at different levels of socioeconomic status are unknown, 

particularly for childhood obesity (Braveman et al., 2010); however, research on 

gradients of socioeconomic status and health outcomes has found that the most adverse 

health outcomes were prevalent among children in the lowest income groups, and 

improved incrementally as income increased (Braveman et al., 2010).  

There are several limitations in the current state of the research on SES and 

obesity. Research tends to focus only on the relationship between obesity and whether an 

individual lives above or below the poverty line (Kim et al., 2008; Offer et al., 2010; 

Smith et al., 2009), even though prior research has established that there are incremental 

patterns in obesity prevalence across gradients of income (Anderson et al., 2014). 

Evidence of gradient patterns in obesity prevalence, as well as other research that has 

demonstrated an association between gradients of SES and health outcomes (Braveman et 

al., 2010; Cutler et al., 2008) warrants the need for further exploration of the gradient 

effects of SES on the characteristics of toddler obesity. Further, most of the research on 

SES and health has focused on adults, yet the effect of the SES health gradient is 

strongest at birth (Adler & Snibbe, 2003), and the effects of health in early childhood are 

persistent throughout the life span (Marmot & Wilkinson, 2006).  

Family life in low-income communities is complex, with multiple factors 

interacting to influence the way people engage in healthy or unhealthy practices (Davison 

et al., 2013). The dynamics that influence health practices in low SES communities are 
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important to clarify in order to better understand patterns of health disparities that 

influence overweight for toddlers. Further, the factors that protect healthy-weight 

children who are subjected to the same obesogenic environments as their overweight 

counterparts are unknown. Much of the research on toddler obesity focuses on parent and 

child-level factors, and fails to also incorporate an understanding of the influence of 

community elements that can have detrimental effects on health, particularly for 

marginalized populations (Acevedo-Garcia et al., 2008) and have been noted to shape 

behaviors and impact health outcomes (Braveman, Egerter, & Williams, 2011).  

Although the current state of literature adds to our understanding of the 

mechanisms that influence the characteristics of childhood overweight, much of this 

research does not examine parents’ perspectives in relation to the weight status of their 

child (Herman et al., 2012). For example, parents of children that are of a normal weight 

may have a different perspective on the supports and resources they utilize to encourage 

healthy feeding practices and physical activities as compared to parents of children who 

are overweight. An understanding of these differing perspectives can shed light on the 

means by which parents of normal-weight children protect their families from unhealthy 

behaviors, which is instrumental in addressing the factors that influence children who are 

overweight.   
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Research Aims 

  Disparities in overweight prevalence emphasize the importance of understanding 

patterns in the characteristics of overweight across SES gradients. Given what is known 

about variations in lifestyle and community and social environments at different levels of 

SES, gaining an understanding of predictive factors across gradients of SES is essential to 

develop interventions and treatment plans by specific populations to reduce childhood 

overweight. This dissertation addressed gaps in the literature by using the ecological 

framework of childhood obesity and a mixed methods design to understand how 

characteristics vary across socioeconomic gradients, and to gain an understanding of the 

protective mechanisms that help prevent overweight among low SES populations. 

Specifically, the following research aims were explored:  

Aim 1. To explore the characteristics of toddler overweight across gradients of SES.  

Aim 1a. To examine associations between child, parent, and community 

characteristics and toddler weight outcomes (normal weight compared to 

overweight) at varying SES gradients. 

Aim 1b. To examine which child, parent, and community characteristics are 

predictive of toddler weight status at each SES gradient. 

Aim 2. To explore the characteristics that influence weight status among low SES parents 

of normal weight toddlers through individual interviews, and identify the strategies 

families use to promote healthy dietary and physical activity practices. 
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CHAPTER 4. METHOD 

Overview and Study Design 

This dissertation used a mixed methods design to address the research aims. In 

combination with a quantitative understanding of factors that contribute to obesity, 

qualitative exploration is vital to fully understand the experiences of parents of low SES 

gradients (Mishra, Gioia, Dushalieva, Barnet, & Webster, 2011). Prior research has 

demonstrated the utility of mixed methods designs in understanding health-related 

behaviors of low-income populations (Klassen, Smith, Black, & Caulfield, 2009) and 

highlighted the importance of triangulation to gain a multidimensional understanding of 

complex public health issues (Farmer, Robinson, Elliott, & Eyles, 2006). As such, the 

current study used an explanatory mixed methods pilot design that examined 

characteristics of toddler overweight across gradients of SES and also recruited a sample 

of low SES parents to obtain an understanding of their experiences with factors that 

influence their child’s weight (Maxwell, 2013).  

For Aim 1, characteristics of overweight across subgroups of SES were examined 

in a sample drawn from the Early Childhood Longitudinal Study-Birth Cohort (ECLS-B), 

sponsored by the U.S Department of Education, National Center for Education Statistics 

(NCES; Snow et al., 2007). For Aim 2, a pilot study was conducted using qualitative 

interviews among a sample of low SES, African American mothers of toddlers. This 

phase is to be used as the foundation for a full-mixed methods study in future research 

and to begin to inform the results of Aim 1 by contextualizing the characteristics of 

toddler overweight identified among low-income parents. 

This dissertation used a sequential explanatory mixed methods design. This 

design not only helped to enhance the validity, depth, and breadth of study findings 
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(Farmer et al., 2006), but also allowed for the examination of multiple dimensions of 

childhood overweight that may have remained undetected with a single methodology.  

The study proceeded with two consecutive phases. First, the quantitative phase was given 

priority to understand how predictors of overweight varied across SES gradients in a 

nationally representative sample. Next, results from secondary data analyses were 

followed by qualitative interviews of local parents to better understand and provide 

context for quantitative results. Given that the literature across gradients of SES is 

limited, it was important to first understand the overarching population trends 

quantitatively. Subsequent qualitative methods added depth to the study through 

identifying the complex context of low SES parents of toddlers and set the groundwork 

for more extensive mixed methods research. Figure 3 provides an outline of each phase, 

including connecting procedures and the integration of results, as well as details on the 

procedures of each phase (sample size, analysis methods, statistical software), and the 

outcomes that resulted from each phase. The quantitative results of Aim 1 are presented 

in Chapter 5, followed by a description of the qualitative pilot methods (including 

connecting and integration procedures) and results in Chapter 6.  
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Figure 3. Mixed Methods 

 

Aim 1: Quantitative Method 

Data Source 

 For Aim 1, a secondary data analysis of a nationally representative sample was 

drawn from the Early Childhood Longitudinal Study-Birth Cohort (ECLS-B), sponsored 

by the U.S. Department of Education, National Center for Education Statistics (NCES; 

Snow et al., 2007). The ECLS-B is a longitudinal study that employs a conceptual 

framework focusing on the impact of national and state policies, community and schools, 

extended family, parent behaviors, and child characteristics. Multiple methods were used 

to assess the cognitive, social, emotional, and physical development of children in their 

household. Data were collected from children and their families beginning at birth and 

following them through kindergarten. Data collection began in 2001-2002 when children 
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were approximately nine months old and were reassessed at two years (2003-2004), and 

four years (2005-2006). 

Children’s mental and physical skills were assessed via an in-home assessment 

conducted by trained staff members. Parents were surveyed both via a self-administered 

mail-return questionnaire and in-person by trained field interviewers using computer-

assisted personal interviewing (CAPI) during the home assessment. For the ECLS-B, 

“parent” is defined as the parent or guardian that is the primary caregiver that is most 

knowledgeable about the focal child’s care. In almost all cases (97.8%) at the two-year 

data collection, the respondent was the child’s biological mother or female guardian. 

Participating parents received $50 at nine months and $30 at the two-year data collection, 

as well as a book for the child.  

 

Sample 

 The ECLS-B includes approximately 14,000 children selected from registered 

births in the National Center for Health Statistics (NCHS) vital statistics system using a 

multistage, clustered, list-frame design. The initial response rate for the entire ECLS-B 

was 77% (n=10,700) as indicated by a completed parent interview. In the first stage of 

the sampling design, 96 primary sampling units (PSU) by counties and county groups 

were used to represent all infants born in the U.S. in 2001, excluding those that died or 

were adopted prior to 9 months of age. Also, mothers younger than 15 at the time of the 

child’s birth were excluded. PSUs were developed based on metropolitan statistical area 

definitions and NCHS health service areas and were stratified based on region, median 

household income, proportion minority population, and metro versus non-metro area. In 

the second stage of sampling, birth certificates were randomly selected within each PSU. 
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The ECLS-B oversampled Asians and American Indians, low to moderately low birth 

weight infants, and twins. Normalized and design-effect adjusted sample weights are 

recommended to adjust for disproportionate sampling, survey nonresponse, and 

undercoverage of the target population to allow for national-level estimates (Snow et al., 

2007). For analysis of this dataset, the weighting of variables at the PSU level was 

included to allow for the generalizability of results at the national level. More information 

on the sampling strategy and weighting of the ECLS-B can be found in the Methodology 

Report for the 9-Month Data Collection (2001-02), Volume 2: Sampling (Bethel, Green, 

Nord, Kalton, & West, 2005).  

Dissertation sample.  For this study, the sample was drawn crossectionally when 

children were 2 years old (n=9,850), which spans from 20 to 29 months, as well as 

drawing from the data not expected to change between time points (e.g., demographic 

characteristics) that were only collected at the 9-month wave. The sample was further 

refined to exclude cases without a maternal-figure respondent for homogeneity, as over 

90% of respondents at this time period were either the biological mother or maternal 

figure. Additional cases were excluded if children had any physical or mental health 

disabilities that may impact weight (e.g., a gastrointestinal disorder lasting more than 12 

months, blindness, a cardiovascular problem, mental retardation, or mobility or play 

impairment for more than 12 months in duration), including those that were born 

prematurely (gestational age less than 37 weeks). Mothers under 18 years of age at the 

time of birth were also excluded from the analysis so that results would be targeted to 

adult parents. This dissertation also excluded all cases that were not singleton births, or 

were missing data for height or weight, the primary variables of interest used in 
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calculating BMI. After applying inclusion and exclusion criteria, the final analytic sample 

consisted of 5,100 participants. Table 1 displays the criteria for inclusion and exclusion 

and the number of participants that were removed for each criterion.   

Table 1  
Inclusion/Exclusion Description 

Criteria n removed 
 

% 
removed 

N remaining  
(Starting n = 9,850) 

Missing child height at 2 years 950 9.5% 8,900 
Missing child weight at 2 years 450 4.8% 8,450 
Non-singleton birth 1,450 17.1% 7,050 
No mother-figure respondent 50 0.7% 7,000 
Child has disability 500 6.9% 6,500 
Gestational age <37 weeks 
(premature) 1,250 19.4% 5,250 
Mom under 18 years old <25a 0.5% 5,250 
Missing sample weight 150 3.0% 5,100 
aSample sizes are unweighted, and each cell has been rounded to the nearest 50 to 
conform to reporting guidelines. All cell sizes <25 are rounded to 0. Percentages and 
sample sizes may not total due to rounding.  

 

The sample for this dissertation was divided into five SES subgroups for analysis. 

The ECLS-B sample spans a range of SES gradients, calculated by the NCES using 

family income, parental education, and parental occupation, categorized into quintiles.  

Data Protections and IRB 

The ECLS-B includes case-level data that require a restricted-use data license 

prior to researcher access. For this dissertation, a restricted-use data license was obtained. 

To protect the confidentiality of the data, the dataset is required to be stored in a secured 

project office to be accessed only by users registered on the ECLS-B data license on a 

password-protected standalone computer. In addition, a research protocol for the 

quantitative phase of this dissertation was submitted to the university institutional review 

board, and deemed to be non-human subjects research.   
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Quantitative Measures 

Given the existing state of research on childhood obesity in recent years, variables 

were selected based on their predictive ability determined in prior literature assessed via a 

modified systematic review (Schuler, 2014) as well as their fit within the adapted 

ecological framework for toddler overweight. This section will describe the variables 

available in the ECLS-B and how each was included in the dissertation analysis. 

SES gradients. The ECLS-B calculates SES to reflect the social status of a 

toddler’s household at the time of data collection. In the ECLS-B, SES gradients are 

categorized into quintiles of high SES (5), medium-high SES (4), medium SES (3), 

medium-low SES (2), and low SES (1) based on family income, parental (mother or 

female guardian and father or male guardian) education, and parental (mother or female 

guardian and father or male guardian) occupation (Nord et al., 2004). Family income was 

collected during the nine-month CAPI. Participants were asked to report their income 

range with response options of $5,000 or less, in $5,000 increments from $5,001 through 

$200,000 (e.g., $5,001-$10,000, $10,001-$15,000, $15,001-$20,000), and $200,001 or 

more. The midpoint of the reported income range was then used to compute the SES 

composite variable. Parental education was also collected during the nine-month CAPI. 

Both the mother and father’s (or female and male guardian) education was included 

where available. Response options include 1 = 8th grade or below, 2 = 9th to 12th grades, 

3 = High school diploma/equivalent, 4 = Vocational/Technical program, 5 =Some 

college, 6 = Bachelor’s degree, 7 = Graduate professional school/ no degree, 8 = 

Master’s degree, 9 = Doctorate or professional degree. Parental (mother/father, 

female/male guardian) occupation was coded using the Standard Occupational 

Classification Manual (Executive Office of the President, Office of Management and 
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Budget, 2000). Occupation codes were collapsed into 23 categories (Table 2), with 

additional categories for those that are retired, disabled, unemployed, and unclassified.  

Table 2  

ECLS-B Occupation Classification 

Code Occupation 

1 Management Occupations 
2 Business and Financial Operations Occupations 
3 Computer and Mathematical Science Occupations 
4 Architecture and Engineering Occupations 
5 Life, Physical, and Social Science Occupations 
6 Community and Social Services Occupations 
7 Legal Occupations 
8 Education, Training, and Library Occupations 
9 Arts, Design, Entertainment, Sports, and Media Occupations 
10 Health Care Practitioners and Technical Occupations 
11 Health Care Support Occupations 
12 Protective Service Occupations 
13 Food Preparation and Serving Related Occupations 
14 Building and Grounds Cleaning and Maintenance Occupations 
15 Personal Care and Service Occupations 
16 Sales and Related Occupations 
17 Office and Administrative Support Occupations 
18 Farming, Fishing, and Forestry Occupations 
19 Construction and Extraction Occupations 
20 Installation, Maintenance, and Repair Occupations 
21 Production Occupations 
22 Transportation and Material Moving Occupations 
23 Military Specific Occupations 
24 Unemployed, Retired, Disabled 

25 Uncodeable 

 

Occupation was then recoded to reflect average prestige scores of the 1989 General 

Social Survey. Cases were autocoded where possible (44% of cases) using a case-level 

string match procedure. Remaining cases were manually coded using a customized utility 

program for coding occupations and coders used the text strings for occupation, in 

addition to information regarding main duties, highest level of education, income, name 

of employer, and industry to ensure that the occupation code assigned was appropriate for 
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each case. More information on the descriptions for each code is provided in Nord et al. 

(2004).  

Missing values of any of the aforementioned components were imputed using a 

hot deck methodology (Nord et al., 2004). In hot deck imputation, missing data are 

borrowed from a similar case in which data are available. Respondents with similar 

characteristics are grouped together, and the imputed value for the missing data is 

extracted from a randomly selected donor within the same group. Imputation cells were 

determined by chi-squared automatic interaction detector (CHAID) analyses during the 

base year of the 1998-1999 Early Childhood Longitudinal Study, Kindergarten Class 

(ECLS-K). Imputation was done by type of household: female, single parent, male single 

parent, and both parents present. Mother and father variables were imputed separately 

when both parents were present. Imputed values were not used as donors and no donor 

was used more than once. Imputation occurred for all variables from the lowest to highest 

percent missing. Hot deck imputation was conducted for households in which caregivers 

were not biological, adoptive, foster, or stepparents, and not for those in which the child 

lived with another relative or non-relative (less than 1% of cases). Occupation imputation 

involved first imputing the employment status of the parent, followed by imputing the 

occupation for those that were employed or imputed to be employed. Income was also 

imputed in two steps, first by imputing in cases in which data was available on a separate 

income item that asked parents for their broad income ($25,000 and less per year, or 

greater than $25,000), and then by imputing cases in which all income data was missing. 

Table 3 provides a summary of missing data and imputation results for the nine-month 

data collection, extracted from the ECLS-B user’s manual (Nord et al., 2004). 
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Table 3 

 ECLS-B 9-Month Imputation Results 

SES component Number Missing Number Imputed 

Mother’s education 39 39 
Father’s education 114 114 
Mother’s labor force status 32 32 
Father’s labor force status 301 301 
Mother’s occupation 44 44 
Father’s occupation 190 190 
Detailed income range 950 950 

Note. This table was provided in the ECLS-B user’s manual from the U.S. Department of 
Education, National Center for Education Statistics, Early Childhood Longitudinal Study, 
Birth Cohort, 9-Month Data Collection, 2001-02.  
 

After each of the SES components was imputed, corresponding z-scores were 

calculated so that scores could be averaged on the same numeric scale. The logarithm of 

the income value was used as it is less skewed than raw income values. For households in 

which there was only one guardian, SES was computed by averaging z-scores for all 

available components. The ECLS-B sample was stratified by SES quintiles so that the 

statistical model can be tested for each quintile, which was computed using the 9-month 

parent weight.   

Toddler weight status. The dependent variable of interest is child weight status, 

which was categorized and tested as one dichotomous variable:  overweight or obese (1) 

compared to normal weight (0= reference group). Fewer than 2% of cases were 

underweight in each SES quintile and were recategorized as normal weight. Upon 

assessing variability in the final analytic dataset (Table 4), fewer than 10% of cases were 

in the obese category; as such, models did not examine differences in predictors 

comparing overweight and obese outcomes.  
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Table 4  
Toddler Weight Status Frequencies 

Weight Status Weighted Frequencies (%) 

 Full 
Sample 

SES 1 
(Low) 

SES 2 SES 3 SES 4 SES 5 
(High) 

Normal weight  78.0  70.8  77.0  76.5  82.0  83.1 

Overweight  14.1  16.8  13.3  14.9  12.1  13.4 
Obese  7.9  12.4  9.6  8.6  5.9 3.5 

Overweight/ 

Obese 22.0 29.2 23.0 23.5 18.0 16.9 

Note. Weighted at the child level 

BMI was calculated using the WHO’s age and gender specific growth charts 

using data from height and weight measured with stadiometers and digital scales. At the 

same visit, child’s weight and height was measured at least twice and a third 

measurement was taken if the measurements were more than 5% apart. The final weight 

and height values were obtained by averaging the two values that were closest together. 

Measurement of the outcome of interest, body weight, was based on growth charts 

developed by the WHO in 2006 that convert BMI into z scores associated with growth 

indices (normal weight and overweight or obese). Children were categorized as normal 

weight if they fall within 2 standard deviations of the WHO growth standard median and 

as overweight or obese if they were above two standard deviations of the median. Scores 

are based on an international growth standard distribution representative of a child’s 

optimal growth patterns.  

Although the CDC recommends using WHO standards for children under the age 

of two, and CDC standards for children aged two and older (CDC, 2000), WHO 

standards were used as the benchmark for this study for several reasons.  

• WHO standards provide adequate information for all ages examined in this 

study. The CDC growth charts are recommended for older ages as they can be 
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used continuously from ages 2 to 19, and the WHO charts only provide 

information through age five (CDC, 2000).  

• WHO standards reflect recommended and ideal growth standards based on 

breastfeeding (which is the recommended standard); CDC growth charts 

reflect a child’s growth in relation to a reference population of children; in 

other words, CDC growth charts base a child’s weight status on comparisons 

with other children, which may not reflect ideal growth (CDC, 2000).   

• Methods to create growth charts for both CDC and WHO standards for 

children between the ages of 2 and 5 are very similar (CDC, 2000).  

• The WHO growth charts have been used in several prior studies when 

assessing weight outcomes in samples of a similar age range (Fuller et al., 

2009; Gibbs, & Forste, 2014; Hager et al., 2012).  

Independent variables. Consistent with the adapted ecological framework for 

toddler overweight, independent variables were selected to represent the relationships 

between child development, parents and households, and community and social support 

with weight outcomes.  

Child characteristics. Several variables were included to assess child 

characteristics. These included child demographics, behaviors, mental and motor 

development, and parental perceptions of child development and child behavior.  

Child demographics. Child demographics include gender, age, and race. Child 

gender was included as a dichotomous variable (0 = male, 1 = female). To account for 

age differences during the two-year follow-up period, child age in months was included 

as a continuous variable to capture any significant variation in child age during this time. 
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Child race was dummy coded and included in the model as follows: White (reference), 

Black (0/1), Hispanic (0/1), and other race (0/1).  

Mental and motor development. Direct measures of child development were 

conducted by trained field researchers at the 2-year data collection and included mental 

and motor scale scores assessed via the Bayley Short Form- Research Edition (BSF-R) 

derived from the Bayley Scales of Infant Development (BSID-II), which is designed to 

measure developmental status from birth through 42 months (Nord et al., 2004). Mental 

scale scores include 11 core items that represent early cognitive and language ability. An 

additional 11 items are included in a basal set of questions targeting children as young as 

3 months and 10 ceiling items designed to target children up to 42 months. Motor scale 

scores include 14 items to represent fine motor skills, gross motor skills, perceptual-

motor integration, and problem solving. An additional 11 items are included in the basal 

set and 10 items in the ceiling set. Response options for interviewers are receives credit 

or does not receive credit. IRT (item response theory) true-score equating was used to 

report results on the same scale as the BSID-II (Nord et al., 2004). Scores range from 0 to 

178 for the mental scale and 0 to 111 for the motor scale, with higher scores meaning 

higher mental and motor development. Scores less than 70 are considered to have a delay 

(Bos, 2013; Gollenberg, Lynch, Jackson, McGuinnes, & Msall, 2009). The IRT reliability 

coefficient for the BSF-R is 0.80 for the mental scale and 0.93 for the motor scale, which 

is comparable to the full BSID-II coefficients of 0.87 for both the mental and motor 

scales. In the study sample, BSF-R mental and motor scales showed similarly high alpha 

coefficients as were found in the original ECLS-B psychometric report. The alpha 

coefficients for the motor and mental scales were .89 and .87, respectively, and ranged 
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from .87 to .89 in sub-samples.  Mental and motor scale scores were included in the 

model as two distinct continuous variables using the BSID-II scale scores, which are 

recommended for assessing a child’s developmental ability cross-sectionally (Nord et al., 

2004).  

Parent report. Parent measures of child behaviors were derived from the 

Infant/Toddler Symptom Checklist (ITSC; Nord et al., 2004) and were measured at the 2-

year data collection wave. A subset of seven items from the ITSC was used to measure 

difficult child behaviors indicative of self-regulatory problems.  

The ITSC is designed to assess child-regulatory behaviors such as unpredictable 

fussiness, sleep disturbances, trouble with feeding, or trouble with regulating mood or 

behavior that may result in added demands on the caregiver (Nord et al., 2004). A subset 

of seven items were selected for use in the ECLS-B to assess domains of self-regulation, 

irritability, sleep difficulty, distractibility, and attending with response options of never 

(0), used to be (1), sometimes (2), or most times (3); scores range from 0 to 26, with 

higher scores meaning more problematic regulatory behaviors. Alpha coefficients for the 

ITSC in the present study were adequate in the full sample (.87) as well as in sub-samples 

(.87-.89).  The ITSC was included as a continuous variable in the model.  

 Parent behaviors. At the parent level, several variables were included to examine 

the contribution of parent and household factors to child weight outcomes. This includes 

family demographics, parental health, and feeding practices. 

Family demographics.  Several factors relating to family demographics, such as 

parental education, occupation, and household composition, as well as access to food 

(food security) were included in the models. Although parental education and occupation 
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were accounted for upon stratifying by SES subgroups, there may be variation in 

education and occupational status within the composite measure used to calculate SES. 

As such, parental education was included in the model as a dichotomous variable 

representing those with less than a college education (1) compared to those with a college 

degree (0).  Maternal employment was included as a categorical variable indicating if the 

mother was not employed full time (0 = > 35 hours per week, 1 = not full time).  

Items assessing the household composition of the target child represent family 

involvement. During the parent interview, caregivers were asked to provide the total 

number of siblings that live with the target child, including those that are the child of a 

foster parent or guardian, the total number of adult household members, and the marital 

status of the caregiver (response options: married, separated, divorced, widowed, never 

married, no biological or adoptive parents in household). The total number of children in 

the household and the total number of adults in the household were both included in the 

model as two continuous variables. Marital status was recoded and included as a 

dichotomous variable to compare children of unmarried caregivers (1) to those of married 

caregivers (0).  

Food security was also included as a representation of the family’s access to 

enough food. Food security was measured using parent report on the 10-item USDA 

Adult Food Security Survey Module (AFSS) to represent the child’s food insecurity 

(Bickel, Nord, Price, Hamilton, & Cook, 2000). The AFSS has been validated in many 

U.S. and international samples (Rafiei, Nord, Sadeghizadeh, Entezari, 2009) and 

represents various hunger and food security issues experienced by the child over the last 

12 months. In the present study, reliability coefficients for the AFSS were also adequate 
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at .83 for the full sample and ranging from .72-.84 in sub-samples. AFSS was tested in 

the model as households reporting at least 1 affirmative response on the AFSS (food 

insecure=0) compared to those that had no affirmative responses (food secure=1). 

Parental health. Several items were included to determine overall parental health: 

maternal BMI, smoking status, self-reported overall health, and depression. To obtain 

BMI, mothers’ heights were self-reported and weights were measured using a research 

grade digital scale (Nord et al., 2004). If the maternal weight was missing at the 2 year 

data collection wave, pregravid weight (mother’s weight before conception) was used in 

place of maternal weight at the 2 year time point to calculate BMI. BMI was calculated 

by dividing weight (in kilograms) by height (in meters) squared.  Maternal BMI was 

included in the model as a dichotomous variable (1 = normal weight, 0 = overweight or 

obese) based on CDC standards (BMI below 24.9 = normal, BMI 25.0 and above = 

overweight or obese).  

To determine smoking status, in the parent CAPI, mothers were asked to report 

the number of cigarettes they smoked. Responses were recategorized as whether the 

mother did not smoke any cigarettes (no) or whether they smoked one or more cigarettes 

in a day (yes). Overall health was represented by maternal self-report based on the 

following item: “Would you say your health in general is excellent (1), very good (2), 

good (3), fair (4), or poor (5)?” Overall health was included as a continuous variable with 

higher scores representing poorer health. 

Lastly, maternal depression was measured using a modified version of the Center 

for Epidemiologic Studies Depression Scale (CES-D) that was adapted for use in the 

Family and Child Experiences Survey (FACES). The modified CES-D consists of 12 
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items and is scored by subtracting one from the response category and summing the 

responses for all those that have three or fewer missing or refused responses. Reliability 

for the CES-D was sufficient with an alpha coefficient of .88 for the full sample and 

ranging from .86-.88 in sub-samples. Scores range from 0 to 36. Cut points were 

established and depression can be categorized as none (0-4), mild (5-9), moderate (10-

14), or severe (15 or higher). Depression scores were included as a continuous variable 

on a scale of 0 to 36. 

Feeding practices. Feeding practices were represented as three distinct variables 

by maternal reports of whether or not a child was breastfed, the age of the child at which 

solid foods (e.g., cereal and baby food in jars) were first introduced, and whether the 

child was usually put to bed with a bottle. Breastfeeding was included as a categorical 

variable (0 = breastfed, 1 = never breastfed). Age at the first introduction of solid foods 

was included as a dichotomous variable (1 = solid foods introduced before 4 months, 0 = 

solid foods introduced at 4 months or later; Gibbs & Forste, 2014). Putting the child to 

bed with a bottle was included in the model as a dichotomous variable (0 = put to bed 

with bottle, 1 = not put to bed with bottle).  

 Community and Social Supports. Measures were also included at the community 

level to assess the contribution of community and social support factors on toddler weight 

outcomes. This includes community engagement, social support, and social safety net 

programs.  

Community engagement. Community engagement was measured by one item 

related to frequency of social gatherings with friends. During the parent interview, 

caregivers were asked the following question: (1) Since your child was born (or began 
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living in your household, if adopted), how often do you get together socially with friends 

or neighbors (response options: 0 = never, 1 = less than once a month, 2 = about once or 

twice a month, 3 = about once a week, 4 = several times a week). Community 

engagement was included in the model as a continuous variable representing the average 

frequency of engagement with friends or neighbors. Community engagement scores 

ranged from 0 (never) to 4 (several times a week).   

Social support. Social support was also measured via parent interview and 

assesses concepts of emotional support, financial support, support in case of emergency, 

and advice for parenting. The following four items were asked: (1) Suppose you had a 

problem and you were feeling depressed or confused about what to do. Who would you 

ask for help or advice (response options: 1 = no one, 2 =  former spouse/partner, 

mother/father, 3 = mother-in-law/father-in-law, 4 = grandmother/grandfather,5 = 

spouse’s grandmother/grandfather, 6 = sister/brother, 7 = aunt/uncle/cousin, 8 = baby’s 

other parent, 9 = friend/neighbor, 10 = counselor/minister/other clergy, rabbi, 11 = 

members of church/other organization, 12 = co-workers, 13 = grown child, 91 = other, 

specify), (2) What if you had to borrow some money for a few weeks because of an 

emergency. Who would you ask (response options: same as social support question #1, 

with the addition of 14 = bank), (3) Suppose that you had an emergency in the middle of 

the night and needed help. Who would you call (response options: same as social support 

question #1, with the addition of 14 = emergency service/911/police/ambulance), and (4) 

Who would you ask for help or advice about the care of your child (response options: 

same as social support question #1, with the addition of 14 = nurse, 15 = family doctor, 

17 = staff at clinics, 18 = social worker, 19 = child care provider). Respondents received 
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one point for each of the aforementioned four questions in which at least one support 

person was identified, and no point if “no one” was selected. All four items were 

summed to represent the magnitude of social support available to the respondent.  Scores 

for magnitude of social support item ranged from 0 (no social support) to 4 (high social 

support) and were included in the model as a continuous item.  

Social safety nets. Social safety nets were included in the model as one categorical 

variable representing participation in programs that provide nutritional support to 

families. Participation of the primary caregiver in the Supplemental Nutrition Assistance 

Program (SNAP) at the time of two-year data collection or participation in Women, 

Infants, and Children (WIC) Special Supplemental Nutrition Program by either the 

mother or the child within the past 12 months of two-year data collection were included 

(0 = WIC/SNAP recipient, 1 = not a WIC/SNAP recipient). Based on prior research, WIC 

and SNAP were included in the model as a single variable in order to understand the 

overall effect of food assistance programs on toddler overweight (Yen, 2010).  

Control variables. Two control variables were included in the models: mother’s 

country of origin (US born=1, compared to not US born) and urban (1) compared to rural 

(0) geographic location. Table 5 presents reliability coefficients for measures and Table 6 

presents a complete list of variables that were included in the quantitative models for Aim 

1.  
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Table 5  
Unweighted alpha coefficients for study measures 

Scale Alpha (Unweighted) 

 Full Sample SES 1 
(Low) 

SES 2 SES 3 SES 4 SES 5 
(High) 

Child Measures 

BSF-R Motor Scale 0.89 0.89 0.89 0.89 0.89 0.89 

BSF-R Mental Scale 0.87 0.87 0.87 0.87 0.89 0.88 

ITSC (child behaviors) 0.87 0.88 0.87 0.87 0.89 0.88 

Parent Measures 

AFSS 0.83 0.84 0.81 0.83 0.79 0.72 

CES-D 0.88 0.88 0.88 0.88 0.87 0.86 

Note. Measures marked with an asterisk (*) were excluded from the study due to poor 

reliability
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Table 6  
Independent and Control Variables from the ECLS-B  
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Table 6 (continued)
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Quantitative Data Cleaning   

 To address Aims 1a and 1b, analyses proceeded in two steps. First, bivariate 

relationships between each characteristic identified in Table 6 and toddler weight status 

were examined within each SES gradient. Second, hierarchical logistic regression models 

were conducted to assess the association between child, parent, and community factors 

with toddler weight (normal, overweight/obese) across samples stratified by SES. The 

goal of Aim 1 was to assess characteristics of toddler overweight within each SES 

quintile to gain an understanding of the predictors of overweight for each subgroup, 

rather than assessing the differences in predictors across SES quintiles. Using the 

Disparities/Equity Analysis framework proposed by Cornelius and Harrington (2014), the 

research questions of this study were best answered by conducting separate analyses 

within each SES subgroup, rather than conducting a single analysis to compare across 

quintiles. This approach, based on a social justice framework, examines how systemic 

disadvantage influences specific groups (Faden & Powers, 2008). Using this method, 

outcomes and the implications of these outcomes will have relevance to each specific 

SES group that has unique and distinct characteristics.   

Data reduction.  To prepare the data for the main analyses (bivariate analyses 

and logistic regression), steps were taken to assess sample size adequacy, handle missing 

data, and reduce data. Preliminary analyses were conducted to assess the univariate and 

bivariate distributions, transforming variables when necessary in order to obtain a better 

distribution, removing or recoding outliers, and assessing homogeneity of variance, as 

well as assumption-checking required for ordinal logistic regression analysis: 

independence of residuals, homoscedasticity, non-multicollinearity, mutually exclusive 

and exhaustive categories for the dependent variable, proportional odds, and appropriate 
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sample size of approximately 10 participants per predictor for models with 6 or more 

predictors (Harris, 1985 as cited in Van Voorhis & Morgan, 2007). Psychometric 

properties of measures were assessed within each SES gradient and those with poor 

psychometric properties were more closely analyzed to determine if there were specific 

problematic items that could be removed to improve alpha levels. Further, as there were 

many variables proposed for the model, methods were undertaken, such as assessment for 

multicollinearity, to reduce redundant or irrelevant variables as having too many 

variables can increase the risk of significant results due to chance, reduce precision, and 

increase standard errors. The following variables were assessed for redundancy: mental 

and motor scale scores with parental report of child development as measured by the 

ITSC, food insecurity with SES, and community engagement with social support. Results 

indicated that no variables were measuring the same construct, and so none were 

eliminated based on issues of multicollinearity.  

Missing data. The ECLS-B used imputation to handle much of the missing data in 

the measures. For those measures in which missing data have not been imputed, analysis 

was conducted to ensure that the percentage of missing data was minimal (i.e., less than 

5%; Schafer, 1999) and that data were missing completely at random (MCAR). List wise 

deletion was used for cases missing data on the key outcome variables of interest (toddler 

height and weight). Only 2 variables had greater than 5% missing data:  

• Maternal BMI (7.2%-full sample)  

• Maternal depression (8.9%-full sample) 
 

Table 7 displays the number of cases that were dropped for maternal BMI and depression 

by SES quintile. It is of note that SES 1 had more cases of missing data for these items. 
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 Table 7 
Percent of Missing Data Removed from Analysisa 

 Total SES 1 SES 2 SES 3 SES 4 SES 5 

Maternal BMI 7.2% 9.8%  6.4%  7.6%  5.8%  6.7% 
Depression  8.9% 14.3% 10.3% 7.5% 6.4% 7.1% 
aPercentages are unweighted. 

Because complex sampling procedures in SPSS v. 22 do not automatically analyze data 

that are multiply imputed and cannot handle complex sample structures (IBM, n.d.), 

missing data on maternal BMI and depression was handled using listwise deletion. 

Data Analyses   

Aim 1. To explore the characteristics of toddler overweight and obesity 

across gradients of SES.  

Data analyses were carried out using IBM SPSS Statistics v.22 Complex 

Samples module (2014). Taylor series linearization was used to apply weights for 

PSU and strata identifiers in order to provide more accurate variance estimates 

due to the complex sampling design of the ECLS-B.  Weighting of variables at 

the PSU and child levels allowed for the generalizability of results at the national 

level for each SES quintile. 

Aim 1a. To examine associations between child, parent, and community 

characteristics and toddler weight outcomes (normal weight compared to 

overweight) at varying SES gradients. 

Bivariate associations. To address Aim 1a, the sample was first stratified by SES 

quintile (low, medium-low, medium, medium-high, high). Next, bivariate associations 

between child, parent, and community characteristics and child weight outcomes were 

assessed. This includes t-tests and chi-square tests that were appropriate for the 
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measurement level of each variable. Results were organized into a data matrix to show 

significant associations across gradients of SES.  

Aim 1b. To examine which child, parent, and community characteristics 

are predictive of toddler weight status at each SES gradient. 

Ordinal logistic regression. Weight status (normal weight and overweight or 

obese) was used as the dependent variable in five binomial logistic regression models. 

Each of the five models were hierarchical and examined the characteristics at the child, 

parent, and community levels. Characteristics were added in four steps in order to 

analyze the added contribution of variables at each level. Control variables were entered 

in step 1 (country of origin, urban or rural residence), followed by the child variables in 

step 2 (gender, age, race, motor development, mental development, parent report of child 

behaviors), parent variables in step 3 (maternal education, maternal employment, children 

in household, adults in household, marital status, food security, maternal BMI, smoking, 

overall health, depression, occurrence of breastfeeding, introduction of solid foods, being 

put to bed with a bottle), and community variables in step 4 (community engagement, 

social support, social safety nets). Specifically, the hierarchical binomial logistic 

regression models examined: (1) the association of child-level variables on toddler 

weight, (2) the association of parent level variables on toddler weight, and (3) the 

association of community level variables on child weight. Each model also adjusted for 

control variables listed in Table 6. Each set of models were tested in the stratified sample 

for each of the SES quintiles.  

Chi square values of the regression models to assess if the model was a better fit 

to the data than the null model, and classification tables, sensitivity, and specificity were 
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examined to assess group membership. Parameter estimates for each independent 

variable were examined to determine the individual contribution of each variable to the 

overall model. Quantitative results are presented next in Chapter 5, followed by 

qualitative methods and results in Chapter 6.   
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CHAPTER 5. AIM 1 QUANTITATIVE RESULTS 

Aim 1 Descriptive Statistics 

To address Aim 1, the following data provides information on demographics and 

descriptives for the ECLS-B sample used in this study. Table 8 displays the unweighted 

sample size of each SES quintile subsample, which ranged from 900 to 1150, and Table 9 

provides the corresponding income brackets associated with each SES quintile. Relative 

income increased as SES increased. For example, most participants in SES 1 were in 

income brackets that were less than $15,000. Most participants in SES 2 were in income 

brackets that ranged from $15,001 to $35,000. Those in SES 3 were in income brackets 

that were higher, ranging from $35,001 to $75,000. Most SES 4 incomes ranged from 

$40,001 to $200,000, and most SES 5 incomes ranged from $50,001 to $200,001 or 

more. This shows a clear trend in increasing incomes in higher SES quintiles.  

Table 8 
SES Quintile Subsamples 

 Unweighteda Weightedb 

SES Quintiles n % N % 

SES 1 (Low) 900 17.7 555,650 18.9 

SES 2 1000 19.5 587,922 20.0 

SES 3 1000 19.6 594,029 20.3 

SES 4 1000 20.1 601,194 20.5 

SES 5 (High) 1150 23.0 594,080 20.3 
a Sample sizes are unweighted, and each cell has been rounded to the nearest 50 to 

conform to reporting guidelines. 

bWeighted at the child level 
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Table 9  
Income brackets within SES quintile 
 

Income Bracket SES 1 
(Low) 

SES 2 SES 3 SES 4 SES 5 
(High) 

$5,000 or less 20.3% 0.8% 0.1%   
$5,001 or $10,000 20.0% 4.3% 1.0% 0.6%  
$10,001 or $15,000 23.3% 8.4% 3.6% 0.4% 0.2% 
$15,001 or $20,000 14.3% 16.6% 7.1% 1.4%  
$20,001 or $25,000 11.7% 15.5% 8.0% 2.3% 0.5% 
$25,001 or $30,000 4.4% 18.1% 9.2% 4.5% 0.8% 
$30,001 or $35,000 2.1% 12.4% 9.6% 4.4% 2.2% 
$35,001 or $40,000 1.8% 8.4% 12.9% 9.7% 1.3% 
$40,001 or $50,000 1.6% 9.5% 14.3% 12.5% 5.3% 
$50,001 or $75,000 0.4% 5.5% 25.1% 29.2% 22.4% 
$75,001 or $100,000 0.2% 0.4% 7.9% 21.2% 26.4% 
$100,001 or $200,000  0.1% 1.0% 12.4% 31.3% 
$200,001 or more   0.2% 1.2% 9.6% 

Note. Weighted at the child level 

Demographics for each SES subsample, displayed in Table 10, show that mean 

age was relatively consistent across SES quintile. In SES 3 and SES 5, approximately 

half of the toddler sample was female. There were fewer females than males in SES 1 

(45.3%) and SES 4 (46.5%), and more females than males in SES 2 (53.5%). In regards 

to race and ethnicity, African American and Hispanic participants comprised the majority 

of participants in SES 1 and SES 2, and Caucasian participants were in the majority in 

SES groups 3 through 5. The percentage of participants that were overweight or obese 

was largest in SES 1 (29.2%), and gradually reduced as SES increased (16.9% in SES 5).  
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Table 10 
Sample characteristics 

Variable  
(Min-Max) 

SES 1 (M) SES 2 (M) SES 3 (M) SES 4 (M) SES 5 (M) 

Age in months 
(20.10-38.20) 

24.47 24.38 24.52 24.26 24.27 

 SES 1 (%) SES 2 (%)  SES 3 (%)  SES 4 (%)  SES 5 (%)  

Gender      

  Male 54.7% 46.5% 50.8% 53.5% 50.0% 
  Female  45.3% 53.5% 49.2% 46.5% 50.0% 
Race/Ethnicity      

  Caucasian 21.5% 42.3% 55.9% 71.9% 76.2% 
  African  
  American 22.3% 17.6% 13.0% 7.2% 6.0% 
  Hispanic 49.6% 34.2% 24.2% 14.3% 7.5% 
  Othera 6.7% 5.9% 6.9% 6.7% 10.4% 
Weight      
  Normal 70.8% 77.0% 76.5% 82.0% 83.1% 
  Overweight 29.2% 23.0% 23.5% 18.0% 16.9% 

Note. Weighted at the child level. Unweighted and weighted sample sizes are provided in 
Table 1A, Appendix A. 
a Race “Other” is comprised of Asian, Native Hawaiian or Pacific Islander, American 
Indian or Alaskan Native, and multiracial participants 
 

Univariate statistics for all key variables at the child, parent, and community level 

are provided in Table 11 for each SES quintile. As expected, several measures had 

limited variability in certain quintiles due to their correlation with SES. For example, 

fewer than 5% of participants had a college education in SES 1 through SES 3. As such, 

this variable was dropped from the models for all 3 subgroups. Similarly, less than 5% of 

the sample in SES 5 was unmarried, smokers, and recipients of WIC or SNAP; these 

items were dropped from the model for SES 5.    

 

 

 



 

72 
 

 

Table 11 
Measures descriptives 
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Table 11 (continued) 
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Child characteristics. As shown in Table 11, average motor scores ranged from 

81.48 to 82.26 and mental development scores had a gradient increase as SES increased, 

ranging from 123.60 in SES 1 to 132.61 in SES 5. All average mental and motor scores 

were above the cut-off score for a developmental delay (<70).  Similarly, average scores 

relating to child regulatory behavior problems decreased from 9.2 in SES 1 to 7.8 in SES 

5, indicating a downward trend in problem behaviors in higher SES quintiles.  

Parent behaviors. Fewer than 5% of parents had a college degree in the first 

three quintiles. This percentage jumps to 34.4% in SES 4, and higher still to 82.5% in 

SES 5, indicating that parents in SES 5 have a big education advantage over all lower 

SES quintiles, although it is of note that the categorization of education (college 

education vs. no college education does not capture education differences in the first 

three quintiles. Although a majority of mothers were not employed full-time in each 

quintile, rates of full-time employment increased incrementally until SES 4, and then 

began to reduce, which may be confounded with marital status. Full-time employment 

rates in SES 5 (30.6%) reached levels lower than that of SES 2 (36.5%). In relation to 

household composition, average number of children in the household had an inverse 

relationship with SES, and the average number of adults in the household exhibited a 

curvilinear trend, such that the lowest average number was in SES 1 and SES 5, and the 

highest average number of adults was in SES 2, 3, and 4. There is a clear positive trend 

between being married and SES quintile.  Only 38.3% of parents were married in SES 1, 

compared to 96.4% of parents in SES 5. This could be related to how the SES categories 

were defined, as those with a dual income would be in a higher SES quintile. Similarly, 

rates of food insecurity and maternal overweight decreased incrementally as SES 
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increased. Overall, there was a high rate of overweight among mothers across all income 

quintiles, ranging from 62.8% in SES 1 to 40.4% in SES 5. Rates of maternal smoking 

were highest in SES 2 (29.9%), although were similarly above 20% in both SES 1 and 

SES 3, and were lower in SES 5 (3.5%). Trends in overall maternal health and mental 

health (depression scores) were similar, in that self-reports of overall health were better 

as SES increased, and average depression scores decreased as SES increased. According 

to CES-D cut points, SES 1, 2, and 3 had average scores that fell in the mild depression 

range, and SES 4 and SES 5 both had average scores that can be classified as none, or 

having no depressive symptoms.  In relation to feeding practices, the number of parents 

that breastfed their child increased and the number of parents who put their child to bed 

with a bottle decreased as SES increased. The number of parents that introduced solid 

foods prior to four months of age was highest in SES 2 (30.7%), followed by SES 1, SES 

3, and SES 4, and was much lower in SES 5 (13.9%). 

Community characteristics. Community engagement scores exhibited a 

curvilinear relationship such that averages were lowest in SES 3 (2.00), and highest in 

SES 1 (2.13) and SES 5 (2.10), although averages were similar across the board. 

However, social support clearly increased as SES increased and rates of WIC or SNAP 

receipt decreased as SES increased.  

Aim 1a: Bivariate Results 

Aim 1a. To examine associations between child, parent, and community 

characteristics and toddler weight outcomes (normal weight compared to 

overweight) at varying SES gradients. 
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SES 1.  

 Child characteristics.  At the child level in SES 1, motor development scores 

were significantly associated with toddler weight outcomes. Overweight toddlers had 

higher average motor development (82.44) compared to toddlers of a normal weight 

(81.09; t = -2.87, p = .01). There were no significant differences in age, gender, race, 

mental development, and child behaviors between overweight and normal weight 

toddlers. Bivariate results of child characteristics are displayed in Table 12 for all SES 

quintiles.  

 Parent behaviors. In SES 1, being fed solid foods before four months of age was 

significantly associated with a higher rate of overweight (35.6%) compared to those that 

were introduced to solid foods after four months (26.8%; adjusted F = 4.83, p = .03). 

There were no significant differences in maternal education, maternal employment, the 

number of children or adults in the home, marital status, food security, maternal weight 

status, smoking, overall maternal health, maternal depression, breastfeeding, or being put 

to bed with a bottle. Bivariate results of parent behaviors are displayed in Table 13 for all 

SES quintiles. 

 Community characteristics. At the community level, both social support and 

being a WIC or SNAP recipient were significantly associated with overweight in SES 1. 

Those that were overweight had a slightly higher social support rating (3.9) compared to 

those that were normal weight (3.8; t = -2.39, p = .02). Overweight was significantly 

associated with not being a WIC or SNAP recipient (40.1%) compared to those that were 

overweight that did receive WIC or SNAP (27.6%; adjusted F = 5.05, p = .03). There 

were no significant differences between overweight and normal weight toddlers for 
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community engagement. Bivariate results of community characteristics are displayed in 

Table 14 for all SES quintiles.
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Table 12 
Aim 1: Bivariate Analysis of Child Characteristics  
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Table 13 
Aim 1: Bivariate Analysis of Parent Behaviors  
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Table 13 (continued) 

Aim 1: Bivariate Analysis of Parent Behaviors (continued) 
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Table 14 
Aim 1: Bivariate Analysis of Community Characteristics  

Community Characteristics M/% 

 
 Community 

Engagement 
Social 

Support 

WIC or SNAP 

No Yes 

SES 1 

Normal  2.1 3.8 59.9% 72.4% 

Overweight  2.1 3.9 40.1% 27.6% 

t/Adj F 0.22 -2.39* 5.05** 

SES 2 

Normal 2.1 3.9 77.2% 77.0% 

Overweight 2.0 3.9 22.8% 23.0% 

t/Adj F 1.70� -0.27 0.003 

SES 3 

Normal 2.0 3.9 76.3% 76.8% 

Overweight 2.0 3.9 23.7% 23.2% 

t/Adj F 0.16 0.83 0.02 

SES 4 

Normal 2.1 4.0 82.9% 78.2% 

Overweight 2.0 3.9 17.1% 21.8% 

t/Adj F 0.45 0.60 1.42 

SES 5 

Normal 2.1 4.0 83.0% 84.1% 

Overweight 2.2 4.0 17.0% 15.9% 

t/Adj F -1.84† -0.79 0.04 

Note. Adjusted F statistic is recommended for use in chi-square analysis with complex 
samples as the Pearson chi-square statistic is not distributed as chi-square under the null 
hypothesis. Weighted at the child level. Population sizes are provided in Table 3A, 
Appendix A 
†p <.1; *p <.05; **p <.01; ***p <.001 

 

 SES 2. 

Child characteristics. In SES 2, there were no significant differences in age, 

gender, race, motor development, mental development, and child behaviors between 

overweight and normal weight toddlers. 

 Parent behaviors. At the parent level, maternal education, maternal BMI, 

breastfeeding, the introduction of solid foods, and being put to bed with a bottle had a 

significant association with child weight status. Rate of overweight was significantly 

higher for those with less than a college education (23.0%) compared to college graduates 
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(2.0%; adjusted F = 10.02, p = .002). Being an overweight mother was significantly 

associated with having an overweight toddler (29.7%) compared to normal weight 

mothers that had an overweight toddler (14.0%; adjusted F = 19.17, p < .001). Rates of 

overweight were significantly higher for those that were never breastfed (81.5%) 

compared to those that were breastfed (18.5%; adjusted F = 6.08, p = .02). Being fed 

solid foods before four months of age was significantly associated with a higher rate of 

overweight (27.7%) compared to those that were introduced to solid foods after four 

months (20.6%; adjusted F = 4.61, p = .04). A significant association was found between 

being put to bed with a bottle and being overweight (27.7%) compared to those that were 

not put to bed with a bottle (20.2%; adjusted F = 5.25, p = .02). The following variables 

were not significant in SES 2 at the parent level: maternal employment, the number of 

children or adults in the home, marital status, smoking, overall maternal health, and 

maternal depression.  

 Community characteristics. At the community level, community engagement, 

social support, and having WIC or SNAP were not significant in SES 2.  

 SES 3. 

 Child characteristics. There were no significant differences between normal and 

overweight for child gender, age, race, motor development, mental development, and 

child behaviors in SES 3. 

 Parent behaviors. At the parent level in SES 3, being put to bed with a bottle had 

a significant association with toddler weight status. A significant association was found 

between being put to bed with a bottle and being overweight (27.5%) compared to those 

that were not put to bed with a bottle (21.5%; adjusted F = 4.32, p = .04). There were no 



 

 
 

83

significant differences in weight status for maternal education, maternal employment, the 

number of children or adults in the home, marital status, food security, maternal weight 

status, smoking, overall maternal health, maternal depression, breastfeeding, or the 

introduction of solid foods. 

 Community characteristics. There were no community characteristics that were 

significantly associated with toddler weight status in SES 3.  

 SES 4. 

 Child characteristics. There were no significant differences between normal and 

overweight for child gender, age, race, motor development, mental development, and 

child behaviors in SES 4. 

 Parent behaviors. At the parent level in SES 4, the introduction of solid foods 

was the only significant characteristic associated with toddler weight status. Being fed 

solid foods before four months of age was significantly associated with a higher rate of 

overweight (29.0%) compared to those that were introduced to solid foods after four 

months (14.9%; adjusted F = 21.06, p < .001). There were no significant differences in 

weight status for maternal education, maternal employment, the number of children or 

adults in the home, marital status, food security, maternal weight status, smoking, overall 

maternal health, maternal depression, breastfeeding, or being put to bed with a bottle. 

 Community characteristics. There were no community characteristics that were 

significantly associated with toddler weight status in SES 4. 

 SES 5. 

Child characteristics. In SES 5, the rate of overweight males (20.8%) was 

significantly higher compared to the rate of overweight females (13.0%; adjusted F = 
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6.72, p = .01). There were no significant differences between normal and overweight for 

child age, race, motor development, mental development, and child behaviors SES 5. 

 Parent behaviors. At the parent level in SES 5, the introduction of solid foods 

was associated with toddler weight status. Being fed solid foods before four months of 

age was significantly associated with a higher rate of overweight (26.0%) compared to 

those that were introduced to solid foods after four months (15.5%; adjusted F = 7.50, p 

= .008). There were no significant differences in weight status for maternal education, 

maternal employment, the number of children or adults in the home, marital status, food 

security, maternal weight status, smoking, overall maternal health, maternal depression, 

breastfeeding, or being put to bed with a bottle. 

 Community characteristics. There were no community characteristics that were 

significantly associated with toddler weight status in SES 5.  

Aim 1b: Hierarchical Logistic Regression Results 

Aim 1b. To examine which child, parent, and community characteristics are 

predictive of toddler weight status at each SES gradient. 

SES 1. Odds ratios, confidence intervals, and statistics on overall model fit for SES 1 are 

provided in Table 15. After adjusting for control variables, child characteristics were 

entered in the second step of the model. The overall model was significantly different 

from the null model (χ2 = 2.87, p = .004) with small Pseudo-R2 values (Cox and Snell = 

.05; Nagelkerke = .06). Analysis of parameter estimates indicated that toddler age, race, 

and motor development were significant predictors of weight status. For every 1-unit 

increase in age, odds of overweight decreased by 14% (OR = 0.86, p = .048). Compared 

to African American, Hispanic, and “other” race toddlers, Caucasian toddlers had in 
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increased risk for overweight by 113% (OR = 2.13, p = .03). After comparing all other 

race and ethnicity groups to Caucasians in the overweight group, results indicated that 

risk was 53% lower for African Americans compared to Caucasians (OR = 0.47) and also 

53% lower for Hispanics compared to Caucasians (OR = 0.47).  For every 1-point 

increase in motor development scores, odds of overweight increased by 8% (OR = 1.08, p 

< .001).  

In the next step, parent behaviors were entered. The overall model was 

significantly different from the null model (χ2 = 2.12, p = .01) with larger Pseudo-R2 

values than the previous step (Cox and Snell = .08; Nagelkerke = .12), indicating better 

model fit.  On this step of the model, the number of children in the household was the 

only parent behavior associated with risk of overweight. Odds of overweight increased by 

22% for each additional child in the household (OR = 1.22, p = .04). Similar to step 2, 

odds of overweight decreased by 19% for every 1-unit increase in age (OR = 0.81, p = 

.03) and increased by 10% for every 1-unit increase motor development (OR = 1.10, p < 

.001). At this step, race was no longer significant.  

Community characteristics were entered on the fourth and final step of the model. 

The overall model was significantly different from the null model (χ2 = 2.00, p = .01) 

with relatively similar Pseudo-R2 values as the previous step (Cox and Snell = .09; 

Nagelkerke = .13), indicating that community level characteristics had little impact on 

model fit.  Analysis of parameter estimates showed that community characteristics were 

not significant. Similar to the previous step, odds of overweight decreased for every 1-

unit increase in age (22%; OR = 0.78, p = .01), increased for every 1-unit increase in 

motor development (11%; OR = 1.11, p <.001), and increased for each additional child in 
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the household (22%; OR = 1.22, p = .04). Overall, the final step of the model indicated 

that children are more likely to be overweight when they are younger, have better motor 

development, and more children in their household. The overall ability of the model to 

correctly predict weight status (summarized in Table 16) was 74.50%, with sensitivity of 

19.9% and specificity of 96.9%. The model is more accurate at predicting cases of 

normal weight than cases of overweight. 



 

 
 

87

Table 15 

SES 1 Logistic Regression Model Results OR (95% CI) 
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Table 15 (continued) 
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Table 16 
Logistic Regression Classification Table: SES 1 

Step Observed 

Predicted 

Correct Weight Status 

1 

 Overweight Normal  
Overweight  162,188.04  
Normal  393,383.21 100.00% 

Overall  100.00% 70.80% 

2 

Overweight 5,941.66 151,808.59 3.80% 
Normal 5,116.72 383,819.05 98.70% 

Overall 2.00% 98.00% 71.30% 

3 

Overweight 18,291.83 104,468.34 14.90% 

Normal 11,304.16 289,045.53 96.20% 

Overall 7.00% 93.00% 73.10% 

4 

Overweight 24,298.74 97,807.33 19.90% 

Normal 9,356.05 288,535.47 96.90% 

Overall 8.00% 92.00% 74.50% 

Note. Weighted at the child level 

SES 2. After adjusting for control variables and child characteristics, the overall 

model was not significantly different from the null model (χ2 = 1.58, p = .13). 

With the addition of parent behaviors, the overall model was significantly 

different from the null model (χ2 = 1.97, p = .02) with small Pseudo-R2 values (Cox and 

Snell = .09; Nagelkerke = .14). At this step, odds of overweight for females was 

decreased by 36% compared to males (OR = 0.64, p = .03). A 1-point increase in motor 

development was associated with an increase in odds of overweight by 8% (OR = 1.08, p 

= .01). A 1-point increase in mental development scores was associated with a decrease 

in odds of overweight by 3% (OR = 0.97, p = .02). At the parent level, odds of toddler 

overweight increased by 59% for mothers without a full-time job (OR = 1.59, p = .04), 

compared to those that had full time employment. Odds of toddler overweight decreased 

by 52% for mothers of a normal weight (OR = 0.48, p = .003), compared to mothers that 

were overweight.  Breastfeeding, the introduction of solid foods, and whether a child was 
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put to bed with a bottle were all significant feeding practices associated with toddler 

weight status at this level. Toddlers that were never breastfed had an increased odds of 

overweight (78%; OR = 1.78, p = .01) compared to those what were breastfed. Toddlers 

that were given solid food before 4 months of age had an increased odds of overweight 

(56%; OR = 1.56, p = .02), compared to those that were given solid foods after 4 months. 

Those that were not put to bed with a bottle had a decreased odds of overweight (39%; 

OR = 0.61, p = .03), compared to those that were put to bed with a bottle.  

With the addition of community characteristics in step 4, the overall model was 

significantly different from the null model (χ2 = 1.82, p = .03) with a slight improvement 

in Pseudo-R2 values (Cox and Snell = .10; Nagelkerke = .15). Motor development (8%; 

OR = 1.08, p = .02), mental development (3%; OR = 0.97, p = .02), being female (36%; 

OR = 0.65, p = .03), not having full time employment (60%; OR = 1.60, p = .04), normal 

maternal weight (50%; OR = 0.50, p = .01), never being breastfed (76%; OR = 1.76, p = 

.01), introduction of solid foods (56%; OR = 1.56, p = .02), and not being put to bed with 

a bottle (43%; OR = 0.57, p = .02) remained significant at similar levels as the previous 

step. At the community level, a one-point increase in community engagement scores 

decreased odds of overweight by 16% (OR = 0.84, p = .03). Overall, the final step of the 

model indicated that children were more likely to be overweight when they are male, 

have better motor development, poorer mental development, have a parent without a full 

time job, have a parent that is also overweight, were never breastfed, were given solid 

foods before four months of age, were put to bed with a bottle, and when their parents 

had lower levels of community engagement. The overall ability of the model to correctly 

predict weight status was 78.60%, with sensitivity of 12.5% and specificity of 97.9%. 
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The model is more accurate at predicting cases of normal weight than cases of 

overweight. Odds ratios and confidence intervals for SES 2 are provided in Table 

17.  The classification table for each step in SES 2 can be found in Table 18.
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 Table 17 

SES 2 Logistic Regression Model Results OR (95% CI) 
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Table 17 (continued) 
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Table 18 
Logistic Regression Classification Table: SES 2 

Step Observed 

Predicted 

Correct Weight Status 

  Overweight Normal  

1 

Overweight  134,935.00  
Normal  452,987.80 100.00% 

Overall  100.00% 77.00% 

2 

Overweight  129,950.73  
Normal  446,787.78 100.00% 

Overall  100.00% 77.50% 

3 

Overweight 8,689.07 102,050.74 7.80% 

Normal 11,105.86 368,477.97 97.10% 

Overall 4.00% 96.0% 76.90% 

4 

Overweight 13,814.78 96,925.03 12.50% 

Normal 8,020.89 370,931.22 97.90% 

Overall 4.50% 95.50% 78.60% 

 

Note. Weighted at the child level 

SES 3. In SES 3, there were no factors that had a significant association with 

toddler weight status. The overall models were not significantly different from the null 

model at the child level (χ2 = 0.78, p = .65), parent level (χ2 = 1.47, p = .12), or 

community level (χ2 = 1.27, p = .22). Odds ratios and confidence intervals for SES 3 are 

provided in Table 19.  The classification table for each step in SES 3 can be found in 

Table 20.



 

95 
 

Table 19 
SES 3 Logistic Regression Model Results OR (95% CI) 
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Table 19 (continued) 
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Table 20 
Logistic Regression Classification Table: SES 3 

Step Observed 

Predicted 

Correct Weight Status 

  Overweight Normal  

1 

Overweight  139,583.63  
Normal  454,445.96 100.00% 

Overall  100.00% 76.50% 

2 

Overweight  138,796.72  
Normal  450,696.66 100.00% 

Overall  100.00% 76.50% 

3 

Overweight  119,066.07  

Normal  381,577.75 100.00% 

Overall  100.00% 76.2% 

4 

Overweight  119,066.07  

Normal  379,709.36 100.00% 

Overall  100.00% 76.10% 

Note. Weighted at the child level 

 SES 4. After adjusting for control variables and child characteristics, the overall 

model was significantly different from the null model (χ2 = 2.43, p = .01) with small 

Pseudo-R2 values (Cox and Snell = .03; Nagelkerke = .04). However, model significance 

was driven by a control variable indicating an increase in odds of overweight for those 

born outside of the U.S. (167%; OR = 2.67, p = .001). 

When parent behaviors were entered in the next step, the overall model was 

significantly different from the null model (χ2 = 3.25, p < .001) with an improvement in 

Pseudo-R2 values (Cox and Snell = .07; Nagelkerke = .11). Toddlers that were given 

solid food before 4 months of age had an increased odds of overweight (178%; OR = 

2.78, p < .001), compared to those that were given solid foods after 4 months. No other 

predictors were significant at this step. 

When community characteristics were entered in the fourth and final step, the 

overall model fit remained relatively constant (χ2 = 3.23, p =<.001) with similar Pseudo-
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R2 values (Cox and Snell = .07; Nagelkerke = .12).  At this step, the introduction of solid 

foods remained significant (165%; OR = 2.65, p < .001). In addition, race became 

significant at this step. Compared to African American, Hispanic, and “other” race 

toddlers, Caucasian toddlers had in increased risk for overweight by 159% (OR = 2.59, p 

= .045). After comparing all other race and ethnicity groups to Caucasians in the 

overweight group, results indicated that risk was 48% lower for Hispanics compared to 

Caucasians (OR = 0.52) and 61% lower for those of an “other” race or ethnicity 

compared to Caucasians (OR = 0.39). Overall, the final step of the model indicated that 

children were more likely to be overweight in SES 4 if they are Caucasian and if they 

have been introduced to solid foods before four months of age. There were no significant 

predictors at the community level for SES 4. The overall ability of the model to correctly 

predict weight status was 82.10%, with sensitivity of 7.7% and specificity of 99.0%. The 

model is more accurate at predicting cases of normal weight than cases of overweight. 

Odds ratios and confidence intervals for SES 4 are provided in Table 21.  The 

classification table for each step in SES 4 can be found in Table 22. 
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Table 21 
SES 4 Logistic Regression Model Results OR (95% CI) 
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Table 21 (continued) 

 



 

101 
 

Table 22 
Logistic Regression Classification Table: SES 4 

Step Observed 

Predicted 

Correct Weight Status 

  Overweight Normal  

1 

Overweight  107,968.01  
Normal  492,671.23 100.00% 

Overall  100.00% 82.00% 

2 

Overweight  107,458.78  
Normal  490,485.01 100.00% 

Overall  100.00% 82.00% 

3 

Overweight 6,749.38 91,421.68 6.90% 

Normal 4,163.10 424,976.70 99.00% 

Overall 2.10% 97.90% 81.90% 

4 

Overweight 7,457.95 89,737.33 7.70% 

Normal 4,139.02 422,972.76 99.00% 

Overall 2.20% 97.80% 82.10% 

Note. Weighted at the child level 

 SES 5. After adjusting for control variables, the overall models were not 

significantly different from the null model at the child level (χ2 = 1.26, p = .27) or the 

parent level (χ2 = 1.47, p = .12). When community characteristics were added in the 

fourth and final step, the overall model was significantly different from the null model (χ2 

= 1.84, p = .03) with small Pseudo-R2 values (Cox and Snell = .04; Nagelkerke = .07). 

Analysis of parameter estimates showed introduction of solid foods before 4 months of 

age was associated with a 81% increase in odds of overweight (OR = 1.81, p = .01). No 

other factors were significant at the child or community levels, indicating that in SES 5, 

children are more likely to be overweight when fed solid foods before four months of 

age. The overall ability of the model to correctly predict weight status was 83.00%, with 

sensitivity of 0.3% and specificity of 99.9%. The model is more accurate at predicting 

cases of normal weight than cases of overweight. Odds ratios and confidence intervals for 
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SES 5 are provided in Table 23.  The classification table for each step in SES 5 can be 

found in Table 24. 
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Table 23 
SES 5 Logistic Regression Model Results OR (95% CI) 

 

 



 

104 
 

Table 23 (continued) 
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Table 24 
Logistic Regression Classification Table: SES 5 

Step Observed 

Predicted 

Correct Weight Status 

  Overweight Normal  

1 

Overweight  100,622.42  
Normal  493,458.34 100.00% 

Overall  100.00% 83.10% 

2 

Overweight  98,297.33  
Normal  491,749.72 100.00% 

Overall  100.00% 83.30% 

3 

Overweight  90,898.02 0.00% 

Normal 350.93 443,509.54 99.90% 

Overall 0.10% 99.90% 82.90% 

4 

Overweight 666.89 90,153.02 0.70% 

Normal 350.93 442,436.60 99.90% 

Overall 0.20% 99.80% 83.00% 

Note. Weighted at the child level 

Cross-quintile comparisons. Parameter estimates in the final step of each 

logistic regression model were summarized across SES quintiles in order to assess 

whether the factors that were significantly associated with toddler overweight differed by 

SES. As shown in Table 25, there are many differences across quintiles at each step of 

the models. Pertaining to child characteristics, race and ethnicity played a significant role 

in SES 4 (Hispanic and “other”). Compared to Caucasians, Hispanics and those of an 

“other” race had a lower risk of overweight in SES 4, indicating that Caucasian toddlers 

were more likely to be overweight in this quintile. Better motor development was 

associated with an increase in odds of overweight in SES 1 (11%) and SES 2 (8%), and 

better mental development was associated with a decrease in odds of overweight in SES 2 

(3%). Lastly, boys were more likely to be overweight that girls in SES 2.  

Similarly, parameter estimates for parent behaviors varied across SES quintiles. 

Toddlers with a mother that had a normal weight status were less likely to be overweight 
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in SES 2 only. Lack of employment was significant in predicting an increase in risk of 

overweight in SES 2 only, whereas parental feeding practices were significant across 3 

quintiles. In SES 2, SES 4, and SES 5, the introduction of solid foods prior to 4 months of 

age increased the likelihood of the toddler being overweight.  In SES 2, never being 

breastfed increased a child’s risk of overweight and being put to bed without a bottle 

decreased a child’s risk of overweight. Lastly, in relation to household composition, more 

children in the home was significantly associated with an increase in odds of overweight 

in SES 1, but household composition didn’t affect weight status in any other quintile.   

At the community level, higher community engagement was a unique factor in 

reducing the likelihood of overweight in SES 2. Community level characteristics did not 

increase risk of overweight in any other quintile. Refer to Appendix B for a summary 

table that shows results across SES, their associations with overweight, and how they 

relate to the current state of literature.  
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CHAPTER 6. AIM 2 QUALITATIVE PILOT 

Qualitative Procedures  

Aim 2. To explore the characteristics of overweight among low SES 

parents of normal weight toddlers through individual interviews, and 

identify the strategies families use to promote healthy dietary and physical 

activity practices. 

To test the utility of a mixed methods approach and to further explore the analytic 

models tested in the secondary data analysis, this dissertation included a qualitative pilot 

of a sample of two low SES mothers. Mothers of toddlers were recruited to participate in 

an in-depth interview. The parents were asked about their parenting activities related to 

food and physical activity and associated barriers and facilitators, as well as their 

experiences with food and physical activity when they were growing up to assess 

potential mechanisms that protect against overweight and obesity. IRB approval for 

qualitative interviews was obtained from the University of Maryland, Baltimore 

Institutional Review Board. 

Community Advisory Board. This dissertation drew upon the principles of 

community-based participatory research (CBPR) to develop a community advisory board 

(CAB) that incorporated the knowledge and expertise of those that are a part of, or 

interact directly with the urban, low SES population of parents and caregivers. CBPR 

capitalizes on collaborating with the community for capacity-building to create a bridge 

between research and practice and ultimately improve community health (Viswanathan et 

al., 2004). CBPR is comprised of three main ideas: (1) a process of co-learning between 

the researchers and community members in which there is a mutual transfer of 
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knowledge, (2) sharing in decision-making, and (3) mutual ownership of the process and 

products of the research (Viswanathan et al., 2004).  

The CAB for this dissertation consisted of a child obesity prevention researcher 

(myself) as well as stakeholders from the community (3). Stakeholders included staff and 

volunteers from a local community center that engage in advocacy and service for the 

surrounding low-income community. Their reach includes engaging with community 

partners, providing free after school education, tutoring, art and music groups, and meals. 

Another CAB stakeholder had dual roles as a researcher as well as co-founder and 

executive director of an after-school program that emphasizes positive youth 

development, social and emotional skills, academics, and athletic ability for low-income 

youth. The role of the CAB was to inform decision-making around sample selection and 

development of the interview protocol. The CAB also provided insight into the 

translation of quantitative findings of Aim 1, the interpretation of interview results, and 

the relationship between quantitative and qualitative results. Due to scheduling conflicts, 

CAB members provided input individually rather than as a group, and specific members 

were sought for input based on their expertise. CAB members were consulted via phone, 

email, and in-person by the primary researcher.  

Quantitative-qualitative connecting procedures. Findings from Aim 1 were 

used to guide the development of qualitative procedures. Demographic characteristics 

from low SES groups in Aim 1 were assessed to refine inclusion criteria for the 

qualitative sample selection. These demographics included household income, household 

size, relationship and gender of guardian (i.e., biological mother). Also, significant 

findings that emerged from Aim 1 (discussed in Chapter 5) served as the basis for 
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guiding the focus of the interview questionnaire. The interview questionnaire was 

developed based on the factors found to be significant from the low SES quintile of Aim 

1 to obtain further information on their meaning from the population of interest. In 

addition, the Community Advisory Board (CAB) provided further insight on the 

construction of culturally-appropriate interview questions for the sample of interest.  

Data source and recruitment. Interviewees were recruited from an African 

American, low SES sample of participants from a project of the Division of Growth and 

Nutrition within the School of Medicine at the University of Maryland, Baltimore that 

surveys parents in the local emergency department waiting room. IRB approval for 

sample recruitment was obtained as a part of the ongoing project within the School of 

Medicine through the University of Maryland, Baltimore. Prior to recruitment, CAB 

members (program coordinator and obesity prevention researcher) were consulted 

regarding recruitment procedures as they worked most closely with the sample for 

recruitment. CAB members assisted in reviewing the health screener and demographic 

questions designed for qualitative sample recruitment and assessed the appropriateness of 

questions for the intended sample. The health screener and demographic items can be 

found in Appendix C. The program coordinator thought some questions pertaining to the 

parent health may be uncomfortable for them to answer; the researcher felt the questions 

were appropriate and confirmed that the items were well-received in another study of 

participants with similar demographics. As such, no changes were made to the screener 

and sample recruitment proceeded as planned.  Additional measures for recruitment 

screening were developed, but excluded from the pilot.  
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Sample. Purposive sampling was used to ensure that selected participants were 

able to provide information relative to experiences of their child’s weight and that they 

were similar to parents from the quantitative sample. As such, selected participants were 

maternal parents or caregivers of low SES.1 Given the potential cultural differences that 

may emerge regarding dietary and physical activity practices across racial and ethnic 

groups a homogenous sample of African American parents of low-income families in 

Baltimore city were recruited for participation. Participants were excluded if they have or 

were currently actively participating in a health or nutrition-related intervention program. 

Similar to Aim 1, participants were excluded from the qualitative phase if they were not 

the primary caretaker of the child, if the primary caretaker was less than 18 years of age 

at the time of the child’s birth, if the child had any physical or mental health disabilities 

that may impact their weight or activity levels, if the child was born prematurely, or if the 

child was not a singleton birth.  

A small sample size is recommended to obtain detailed, in-depth information 

(Creswell & Plano Clark, 2011). Typical sample sizes for in-depth qualitative research 

typically range from 4 to 10 interviews (Creswell & Plano Clark, 2011). For this study, 

the goal was to conduct 5 to 6 interviews. This sample size was selected due to the 

demographically homogenous sample (African-American, low-income, Baltimore city 

resident). The higher end of the recommended range (10 interviews) recommended by 

Creswell and Plano Clark (2011) is appropriate for samples that are highly diverse. A 

middle range (5-6 interviews) of the recommendation of 4 to 10 interviews was selected 

                                                           

1
 SES was determined based on household size and household income according to 

federal poverty guidelines.  



 

112 
 

in order to obtain detailed, in-depth information from participants that can be conducted 

within the time constraints of the study.  

Due to recruitment challenges, only two (out of the proposed five to six) 

interviews were completed. During recruitment, many parents were deemed ineligible as 

they did not meet study eligibility criteria for child age (18 to 36 months). Another 

potential recruitment challenge was that parents were recruited in the waiting room of the 

emergency department. Parents that were potentially eligible may have declined to 

participate due to the nature of the setting as they may have been dealing with a medical 

crisis. Lastly, approximately three to four weeks lapsed between initial recruitment and 

the phone call to schedule the interview. Due to the extended lapse-time, some parents 

may have lost interest, had changes in availability, and 2 of the 8 parents recruited no 

longer had working phone numbers. IRB approval was  

Procedures. Semi-structured interviews were conducted by the primary 

researcher (myself), and lasted approximately 30 minutes each, scheduled at a time and 

location of the participants’ convenience. Options for the interview setting included the 

participant’s home, a private office on the interviewer’s campus, or a private space at a 

local community center. Both interviews were conducted in the participants’ home. 

Participants were offered an incentive of a supermarket gift card for $30 and a cookbook 

geared towards healthy, child-friendly recipes.  

Qualitative Measures 

The interview guide was developed based on findings from Aim 1 (see final 

interview guide in Appendix D) and with feedback from the CAB. Several members of 

the CAB assisted with reviewing the interview protocol and provided feedback for 

revising and adding several items. CAB members that reviewed the interview protocol 
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included staff members from a local community center and a researcher and director of 

an after-school athletic program in Baltimore city. In addition, the instrument was piloted 

with the after-school program director. As a result of CAB feedback, several 

modifications were made to the interview protocol. These modifications included 

reordering questions so that the least sensitive questions were moved to the beginning 

(community and neighborhood characteristics) and more sensitive questions were moved 

until later (those pertaining to parent and child feeding and eating practices) to allow the 

parents to feel more comfortable. Other items were modified for increased clarity, and 

several items were added as they were identified as important for understanding the 

experiences of this population. These questions included whether children spent the day 

with their parent or in another setting, such as childcare, whether children have the same 

or different meals as their parent, and inquiring about the child’s main source of exercise 

(in addition to their preferred source of exercise).  

The interview guide was reviewed and approved by the dissertation committee 

and the university institutional review board prior to data collection. The interview guide 

was divided into four parts. In Part A, parents were asked to explore what they think 

influences their child’s weight, growth, and nutrition relating to factors at the child level, 

parent or household level, and community level (e.g., family meals, child eating habits, 

physical activities). Part B asked parents to respond to the findings from Aim 1 that were 

not mentioned in Part A, such as whether significant findings have meaning or further 

interpretation in their experiences as caregivers of a normal weight toddler.  

In Part C, the Toddler Silhouette Scale (TSS) was used to assess the parents' 

perception of their child’s current and ideal weight status (Hager, McGill, & Black, 
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2010). This is a quantitative measure that was administered during interviews. The TSS 

uses a seven-point scale of images of children based on actual photographs varying in 

race and ethnicity and body size. Parents are asked which picture looks most like their 

child, and which picture they want their child to look like (Hager et al., 2010). Content 

validity was established among health professionals and parents of toddlers, as indicated 

by their ability to accurately order all seven silhouettes; inter-observer agreement for 

weight status classification was high (r = 0.83) and inter-rater reliability (0.79) as well as 

intra-rater reliability were sufficient (0.86; Hager et al., 2010). Parents were also asked to 

elaborate on why they picked their responses.  

Qualitative Data Analysis 

In-depth interviews were audio recorded, transcribed verbatim, and analyzed 

using qualitative analytic software (Atlas.ti v7). Analysis proceeded in an ongoing, 

iterative process following a systematic approach recommended for health research 

(Bradley, Curry, & Devers, 2007). The approach includes (1) reading for an overall 

understanding, (2) coding the data, and (3) finalizing and applying the coding structure 

(Bradley et al., 2007). Steps 1 and 2 were conducted by the primary researcher and step 3 

was conducted by the primary researcher along with a member of the CAB. 

Reading for an overall understanding. The first step in the analysis was an 

initial read through of all transcribed interview data in order to identify overarching 

emergent themes (Bradley et al., 2007). This was conducted by the primary researcher 

(myself) along with a member of the CAB. 

Coding the data. After a general understanding of the data was attained, a formal 

system of coding was applied to a sample of the data in order to organize the data and 

understand thematic linkages (Bradley et al., 2007). These codes were applied to 
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segments of the interview transcripts until thematic saturation was achieved in order to 

categorize key concepts and maintain enough content to provide context for the codes 

(Bradley et al., 2007). Interviewing and coding with a sample of interview transcripts was 

conducted by a single researcher (myself), which is recommended to maintain the 

integrity of the data as the researcher is able to be fully immersed in the process and thus 

will have an all-encompassing understanding of the data (Bradley et al., 2007). 

To develop the coding structure, overarching themes consistent with the adapted 

ecological framework for toddler overweight were used for guidance. Following the 

theoretical framework, three primary umbrella themes were included: child 

characteristics, parent and family characteristics, and community or neighborhood 

characteristics. Subsequently, a line-by-line review of the data was conducted. Line-by-

line coding included the following: development of conceptual codes and sub-codes in 

order to understand the dimensions associated with each of the umbrella themes, 

relationship codes to link any relationships between conceptual or sub-codes, participant 

perspective codes that take into account the positive, negative, and indifferent views of 

participants, and participant characteristics that compare key concepts across types of 

participants (e.g., accurate versus inaccurate perceptions of child’s weight status; Bradley 

et al., 2007).   Accounting for participant perspectives plays a salient role in this analysis 

as the focus is on the protective factors of overweight. Understanding the directional 

views of participants helps to provide an understanding of the factors that play a role in 

protecting toddlers from overweight.     

Finalizing and applying the coding structure. In order to finalize the coding 

structure and establish the reliability of coding, a member of the Community Advisory 
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Board was trained by the primary researcher to review and code transcripts based on the 

themes and codes developed by the primary researcher.  

Generating and interpreting results. Upon conclusion of coding all transcripts, 

results were generated as a system themes, codes, and sub codes. Findings were 

organized as themes that emerged as a result of relationship codes, participant 

perspectives, and participant characteristics. During this stage, the researcher consulted 

with the CAB to discuss thematic results and codes. A CAB member that has direct 

contact with the population of interest was selected to discuss the meaning of the broad 

themes as well as help to provide context to the relationships among thematic concepts. 

The process of reviewing results with the CAB member served to enhance the validity of 

results by addressing potential researcher biases. This occurred in a four-step process. 

First, the CAB member was given a copy of full transcripts from both interviews to 

review and code independently. Second, the primary researcher compared her codes with 

that of the CAB member and noted similarities, differences, additional codes, and lack of 

codes. Third, the primary researcher met with the CAB member to discuss any 

divergence in coding between the two coders (anything that was coded differently, new 

codes, missing codes). At this stage, a discussion occurred when there was a discrepancy, 

and the coder was given an opportunity to explain why she selected a specific code and 

how she interpreted the relevance of that code. Both coding parties discussed their views 

and opinions on the codes they selected or did not select, and final decisions were made 

based on negotiation. In instances of disagreement, the primary researcher made the final 

decision.  
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Integrating Quantitative and Qualitative Findings 

 

Findings from both aims were integrated to articulate conclusions of the overall 

study. Factors that were consistently identified within the lowest SES gradient and within 

each phase provided greater credibility for the interpretation of the relationship to child 

weight status, and enhance the potential of these findings to be generalized across 

contexts.  

Findings from Aim 1 and Aim 2 were analyzed based on a protocol developed for 

qualitative health research (Farmer et al., 2006). This protocol includes five stages (data 

sorting, convergence or dissonance coding, completeness comparison, researcher 

comparison, and feedback), described below. 

1. Data sorting: First, data from Aim 1 and Aim 2 were sorted into categorized segments 

according to the adapted ecological framework for toddler overweight in order to 

identify areas of overlap or divergence (Farmer et al., 2006). In other words, all 

significant predictors from the final step of the regression model in Aim 1, SES 1, and 

all themes and codes that emerged from the qualitative phase (Aim 2) were organized 

into a table. 

2. Convergence or Dissonance Coding: Next, convergence coding was used to determine 

the degree of convergence between quantitative and qualitative results (Farmer et al., 

2006). This includes whether thematic results were in full agreement (i.e., the same), 

partial agreement, silence (i.e., theme was represented in one Aim and not the other), 

or dissonance (i.e., disagreement in theme representation).  

3. Completeness Comparison: Following convergence coding, a completeness 

comparison determined the overall level of convergence between quantitative and 
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qualitative findings, and assessed how each aim contributed similarly or distinctively 

to the overall study (Farmer et al., 2006).  

4. Researcher Comparison: Researcher comparison was achieved by co-coding all 

transcripts with a single member of the CAB and assessing similarities and differences 

in themes and codes that were identified. 

5. Feedback: In order to obtain feedback on the interpretation of findings as well as 

discuss areas of disagreement during the researcher comparison phase, the same CAB 

member from step 4 above was engaged in a process of in-depth discussion regarding 

the meaning and interpretation of codes, and how they relate to quantitative findings. 

If there was disagreement, discussion occurred until negotiated consensus was reached 

(Bradley et al., 2007). If consensus could not be reached, the primary researcher made 

a final decision.  

Qualitative Results 

This chapter provides an overview of interview participant characteristics and 

qualitative interview findings of Aim 2.  

 Participant characteristics. Out of eight parents recruited that met all other 

eligibility criteria, two parents completed interviews. Both participants were low-SES 

African American mothers of a toddler living in Baltimore city. One parent was obese 

(Mom 2 – M2) and one parent was of a normal weight (Mom 1 – M1). One parent 

recently returned to work (M1), and one parent was given an offer of employment (M2), 

but had yet to begin the new job. Both parents were the biological mothers of normal 

weight children (one boy and one girl) and both children were approximately 29 months 
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old. In response to the TSS, when asked which picture most closely represented the size 

of their child, both parents selected a silhouette in the normal weight range.  

• Mom 1 (M1): Normal weight mother and normal weight girl 

• Mom 2 (M2): Obese weight mother and normal weight boy 

 Qualitative findings. Qualitative findings have been summarized based on 

overarching ecological themes (child characteristics, parent behaviors, community 

characteristics). Within each of these overarching themes codes and sub codes have been 

summarized for both interviews.  

 Child characteristics: Eating like a Toddler. Both parents reported a number of 

child eating habits that could have either positive or negative consequences on their 

child’s overall health. Both noted that their child was often a “picky” eater. One parent 

noted that her child only likes to eat waffles for breakfast and does not like to eat any 

fruit or vegetables (M1). The parent expressed such concern over the child’s picky eating 

that she consulted the pediatrician about it: “Uh yes, she's real picky so the doctor put her 

on some…vitamin gummies because it's hard to get her to eat fruits with certain meals” 

(M1). 

 In relation to child development, one parent stated that her child’s motor 

development was advanced, and that he was able to walk in his walker at four months 

(M2). This parent described her child as a “fat baby” and also stated that he was “very 

independent” as he was developing his motor skills and learning to walk. The parent also 

felt that the child’s motor development helped to slim the child down: “by him moving 

around has slimmed down because he was very busy” (M2). 
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 One mother noted that her child’s physical activity levels increased and food 

consumption decreased when the child had other children to play with. For example, she 

noted: “See, sometimes when he have company, it's very hard for him to eat cause he too 

busy wanting to play” (M2). This information indicates that opportunities to play safely 

with peers may be protective of overweight, although it may distract the child from 

consuming proper levels of nutrition. 

 Parent behaviors: Eating green. 

 Feeding practices. Evidence of concern over food security and its 

intergenerational impact was evident. Parents expressed that they make sure their child 

has enough food. This was strongly emphasized for the parent that noted experiencing 

food insecurity as a child. For example, when asked how her feeding practices differ from 

how she was fed as a child, the parent said, “…when I was younger it was just kind of 

difficult for us so ... Right now I'm making sure of how much we're eating like every, 

every night” and was adamant about ensuring her child had enough to eat: “I would 

rather starve than see the kids [not] eat you know what I mean?” (M1) Interestingly, both 

parents noted having several options for food shopping near their homes, such as large 

commercial grocery stores and other food markets. However, one parent said that she 

travels 30 minutes to a grocery store in the county in order to have a higher quality 

experience (M1).  

Parents noted a number of nutrient deficient and processed foods that they 

commonly serve to their child, such as a jelly sandwich, chicken strips, fish sticks, and 

microwaveable TV dinners. Sugar-sweetened beverages were a common theme in that 

the child was served artificial juice, and the parent tried not to let her child have too much 
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soda (M1). On the other hand, both parents demonstrated knowledge of healthy meals for 

their children as well as a desire to cook more healthy meals. One mom said she wants to 

cook more and noted that her child likes to eat the food she cooks (M1). When asked 

what an ideal healthy meal looked like for their child, parent’s mentioned a protein and 

“sides,” and often used the words “green” and “baked” to describe the foods they believe 

are healthy. The “sides” referred to vegetables like carrots, broccoli, peas and “greens” or 

“something green.” Proteins mentioned included a roast and baked chicken. Both parents 

emphasized “baked” chicken over fried chicken and noted that the former is a healthier 

option that they try to cook more often. For example, when discussing the meals she 

provides for her child, one parent stated: “…I think baking would be more better for us, 

dealing with our weight” (M1), which also demonstrated concern over her own health as 

a mother. Both this mother and child were of a normal weight. The obese mother 

expressed concern over her child having a weight that was too low:  

No, see his weight be up and down, especially like when he takes sick, I 

really hate that he be losing weight. Like, that bothers me because he so, 

he's skinny. He's really skinny, but he built like how my brother is, and 

how his father is (M2). 

This indicates that the mother saw thinness as a sign of being unwell and times of weight 

gain as being healthy. Similarly, the other parent also commented on the size of her child 

and referred to her as “a little string bean” and a “little teeny thing” (M1). 

Concern for and awareness of healthy practices. Both parents expressed an 

awareness of and concern for healthy eating practices for both themselves and their child, 

yet they were more intent that their child had healthy meals over their own nutritional 
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needs. For example, one mother expressed concern over the quality of her child’s 

nutrition because she doesn’t like to eat fruit or vegetables. Regarding her daughter, the 

parent said, “She'll take a bite of a piece of broccoli but that's not enough you know, for a 

child, it's not” (M1). One parent commented on her efforts to improve her child’s eating 

and activity habits (M1), and both parents expressed concern over not wanting their child 

to have too much junk food. One parent said that she encourages her child to eat more 

vegetables and makes sure that she takes a multivitamin daily (M1). She also 

acknowledged that greasy foods were not healthy: “The greasy foods, I think I can slack 

down with them. I bake, mostly” (M1). The mother also showed awareness of the 

connection between junk food and other aspects of a child’s health, such as dental 

hygiene:  

And I'll probably let her get a chip or something like that, but not too 

much because it's bad for her teeth and the dentist is like, ‘she has so much 

perfect teeth!’ Yes, because I teach her how to brush them and not eat all 

that junk food (M1).  

The other parent also discussed the variety of foods she provides to her child for 

breakfast: “Now I give him waffles, eggs, and bacon with bananas or either strawberries,” 

and noted the importance of keeping her child on a schedule for eating meals and 

avoiding junk food: “I got him on a schedule of breakfast, lunch, and dinner, a snack, and 

I don't do junk too much for him” (M2). One parent also commented on trying to follow 

the pediatrician’s recommendations of avoiding having more than 2 hours of TV time per 

day (M1).  
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Parent modeling. Positive and negative elements of parental modeling also 

emerged. One parent noted trying to model drinking more water over soda for her child: 

“I try to encourage her to drink what I drink when I'm around her so she'll be like ‘oh 

what are you drinking?’ So, yeah she does that sometimes” (M1). The other parent stated 

that she makes sure her child eats healthier than she does, and acknowledged that her 

eating habits were unhealthy: “The things he eat is better. What I eat is not healthy. That's 

why, I'm trying to lose weight, but I can't stay off the fried foods,” “What I’m eating ain’t 

healthy” (M2). 

Community characteristics: Eating on a Budget. Both parents discussed being 

former recipients of WIC and noted that WIC changed their food purchasing habits as it 

enabled them to buy healthier food items: “WIC makes sure that you get those fruits and 

milk and things that's you know, healthy for the baby, so it kind of kept me up on things 

like that” (M1). Parents also noted that not having WIC support limited their ability to 

buy healthy foods. When asked if she kept up with purchasing the healthier foods 

supported by WIC after she no longer received WIC assistance, one parent said, “Um I 

kind of stick with buying [healthy WIC-supported items] but at the same time I only 

could get what I could afford at the time...” (M1). Both parents also commented on losing 

WIC due to the inconvenience of renewing or maintaining their application.  

There are a number of external, communal factors parents noted that created 

challenges for sustaining healthy behaviors both for themselves and for their child. One 

parent noted the negative influence of family and friends that help provide childcare for 

her daughter while the parent is at work, and noted that other adults feed children foods 

that are unhealthy:   
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 I… like force keeping her… on a healthier side, for like water and 

vegetables and stuff like that. I don't give her a lot of sweet stuff. But 

when she get it, she goes crazy because I don't usually give it to her. 

Like a bag of chips, I'm not really big on chip bags. [M]y friend will 

be like, "oh no, she's a baby, I'll give her chips," no. Don't give her no 

chips. But she gives her like some cheese curls or something like that. 

Then she goes, "yum" ... (M1). 

The other mother commented on the frequency and accessibility of calorie dense-foods. 

She stated that her son loves the ice-cream man and “He come by every day, and that boy 

get a ice cream every day” (M2). The same parent also expressed concern over the 

influence of having access to so many close fast food options when discussing the 

difficulty of eating healthy foods: “But from all these different stores being right there on 

the corner… it's too hard, it's too hard” (M2). 

Both parents also made mention of the family support they have to help care for 

their child including providing childcare, cooking meals, and transportation to parks and 

grocery stores. For example, one mother described how meals are cooked in her home 

and discussed having help from her mom and brother in preparing meals for the family: 

“See, my little brother, and mom cook... It's not hard because stick together, and pitch 

in.” (M2). This demonstrates that this parent has an appreciation for the support of her 

family and relies on them to help provide care for her child. However, both parents also 

described perceptions of having limited support. For example, one parent noted that her 

family members that were supportive passed away, and others were too distant, yet also 
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mentioned that her sister-in-law, sister, and son’s father were all helpful in caring for and 

supporting her child (M1). 

In relation to neighborhood safety, both parents stated that they have a park close 

to their home, but that they do not take their child there due to concerns over safety 

related to traffic and drug activity. Additionally, both parents stated that they travel to the 

county that is an approximate 30-minute drive from the city to visit family and friends 

that live near safe parks to take their child out. Otherwise, their children were typically 

confined to their homes. For example, one parent said,  

I'll take him [to the park across the street] every now and then, but I 

stopped taking him because there be a lot of drug trafficking in the area, so 

I just take his bike outside and let him ride…. Well, when we go to my 

sister house, she got ... she live in the county, so it's different, and nice. 

He'll go to the playground there (M2). 

Qualitative summary. Several concepts emerged during interviews that 

helped elucidate factors that may contribute to a healthy or unhealthy weight for a 

child. Some themes are consistent with the developmental stage of toddlerhood, 

and are not unique to having a low economic status. Being a picky eater and being 

easily distracted during meals (e.g., by friends or peers) are common complaints 

among parents of toddlers (Ekstein, Laniado, & Glick, 2010), regardless of 

income bracket. Picky eating and being easily distracted can be attributed to the 

child exploring and testing their emerging autonomy as their newly developed 

motor and language skills give them the ability to express their interest or 

disinterest in certain foods. It is not uncommon that children prefer sweet, high 
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sugar foods to fruits and vegetables, but for low-income families, high sugar food 

and drink are believed to be cheaper and more accessible than healthier foods 

(Davison & Birch, 2001), which increases the likelihood that these toddlers have a 

higher exposure to foods that can increase their risk of overweight.  

Similarly, concepts emerged relating to parental feeding practices that 

were also not unique to being of a lower economic status. Parents expressed both 

a knowledge of and desire to serve healthy foods to their child, as demonstrated 

by their acknowledgement that “baked” foods are better than fried, and that it is 

important for kids to eat something “green.”  Struggling to engage in healthier 

behaviors is common among all people, regardless of income. However, themes 

emerged that present challenges specifically for those of limited economic means. 

This includes access to inexpensive (or affordable), calorie-dense foods, and the 

inability to afford healthier, fresh items. Additionally, the intergenerational impact 

of food insecurity led to an increased focus on ensuring that the child’s food needs 

were always met. This increased focus could cause parents to feed their child 

more than necessary, increasing the risk of overweight.    

Themes that emerged regarding community level factors were specific to 

the issues a family of low-economic status might face. Parents expressed the 

benefits of public support programming (i.e., WIC) that helps families afford 

healthy foods items, which can protect children from the risk of overweight, yet 

also highlighted the barriers they face to maintaining this assistance over time. 

Support from family and friends is important for all people, highlighted by the 

well-known African proverb “it takes a village to raise a child.” However, due to 
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the nature of being low-income, these parents require additional support that 

parents of a higher economic status may be able to afford to pay for, such as help 

with quality childcare and reliable transportation. Having access to enough 

supports that can assist in caring for the child and help provide access to quality 

foods and safe places for play can protect children from risk of overweight.  

Lastly, the safety issues discussed are often unique to parents of lower-income 

communities where crime rates are high (Davison & Birch, 2001). Increased 

concerns over child safety when playing outside can limit the amount of time the 

child spends in physical activity, thus increasing their risk of overweight.  

Reflexive accounting. As a beginner qualitative researcher, reflexivity was an 

important part of the qualitative procedures to enhance the rigor of the study. Reflexivity 

refers to a person’s ability to examine one’s self and requires an understanding of the 

primary researcher’s personal beliefs and biases, such as her race, gender, and social 

class, and how they may impact the study (Padgett, 1998). To allow the researcher to 

reflect upon the influence of her beliefs and biases on the research, reflexive accounting 

took place throughout data collection and analysis. The researcher kept a research journal 

in order to reflect upon personal beliefs and biases during data collection and analysis. To 

enhance self-awareness and self-correction of these reflections (Padgett, 1998), the 

researcher consulted with a CAB member.  

My interest in health-related research has ties to my personal and family 

experiences with chronic illness relating to digestive disorders. As a result of my 

experiences, I acknowledge that I have strong, personal feelings about food and diet. I 

have a bias towards what I consider to be “healthy” or “unhealthy” dietary practices and 
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realize that my own personal eating habits are far more strict in comparison to the general 

population. As a result, I recognize that some interview questions may reflect my interest 

in the role of diet on health as there are many diet-related questions that a researcher 

without these experiences may have not included, or may have worded differently. Also, 

I had to be careful not to pass judgment on parents, particularly when they discussed 

foods that are not commonly thought of as unhealthy, such as carbohydrates (breads and 

pasta), and certain processed foods like fish sticks and chicken strips. I would consider 

these items to be unacceptable for my own personal diet; however, this is not an accurate 

assessment relating to the overall intent of the study or for those without dietary 

restrictions. In an attempt to understand the influence of my personal experiences on the 

qualitative methods and results, I consulted with the CAB throughout the process of 

recruitment, interview guide development, and interpretation of results.  

Lastly, I recognize that I have grown accustomed to dietary and physical activity 

norms as a result of my own personal identity as a white woman that grew up in a middle 

class environment from a dual-parent household. It is important to acknowledge that this 

experience is likely distinct from that of the study sample, and I must be in tune to the 

differences that culture and community can play on health behaviors. Interview 

participants may have been more inclined to provide answers with more depth if they 

were interviewed by someone that they feel able to relate to, such as someone with 

similar racial and economic status characteristics. In order to reflect upon the potential 

impact of my personal biases, I maintained a research journal and entered my reflection 

after each interview. In addition, I consulted with a trusted colleague and CAB member 

about the relationship between my personal experiences and my interpretation of 
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qualitative findings in order to assess the potential for the influence of my bias and obtain 

an objective view for the interpretation of the data.   

Aim 1 and 2 Integrated Findings 

 Several themes emerged from the Aim 2 qualitative analysis that helped to 

provide contextual support for the Aim 1 quantitative findings in SES 1 and future 

qualitative studies. At the child level, one parent noted the advanced motor skills of her 

child that she reported to be overweight when he was younger. This mother believed that 

her child’s advanced development promoted his independence and helped him shed 

weight, as the child was a normal weight at the time of the interview. This is in partial 

agreement with quantitative findings that associated better motor development with 

toddler overweight. In both aims, findings may indicate that children who are overfed 

when they begin walking and crawling may have more advanced motor development due 

to excess consumption of calories, and therefore a higher weight status.  It is possible that 

advanced motor development may eventually be a protective factor as children may be 

more independent and active from a younger age, allowing them to burn more calories. 

Additional research is needed to explore the trajectory of the relationship between motor 

development and weight status over time.  

 At the parent level, connections can be made between maternal weight status and 

child weight status. Quantitative findings showed that being an overweight mother 

increased a toddler’s risk of being overweight. Although both children in the qualitative 

sample were of a normal weight, it is possible that parental modeling may influence the 

child of the obese mother and have a higher risk for being overweight as he grows older. 

This mother expressed concern over her weight and unhealthy eating habits on several 
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occasions. Although she noted feeding her child healthy foods, modeling unhealthy 

eating habits may influence the child’s eating decisions as he becomes more autonomous.  

 At the community level, community engagement or support emerged as consistent 

factors in both aims of the research. Although social support and community engagement 

were not significant factors in predicting overweight for the lowest income quintile of the 

quantitative phase, community engagement, or the frequency of interactions with friends 

and neighbors, was protective of the risk for toddler overweight in SES 2. The parents 

interviewed mentioned the importance of supports, engagement, and social interactions 

on multiple occasions. For instance, one parent mentioned her child’s increased activity 

level when friends and family come over and he has other children to play with. Both 

parents mentioned visiting family or friends in the county so their child could have a safe 

place to play, and for quality food shopping. Parents also relied on family and friends for 

transportation and childcare. Although the importance of social support was not 

significantly associated with healthy weight in the lowest SES quintile in the national 

sample, the low income parents interviewed identified ways that social support is 

protective in providing various resources, such as helping with childcare, providing 

transportation to quality grocery stores and access to areas for safe play.  

 Overall, integrating quantitative findings with the results of the qualitative pilot 

study provided further insight into the utility of a mixed methods design for 

understanding factors that contribute to toddler overweight. Although the qualitative 

themes are limited to only two interviews they provide additional context to findings of 

the quantitative phase. This provides strong support for conducting a full mixed methods 
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study with a sufficient number of interviews so that the meaning and interpretation of 

quantitative findings can be better understood.   
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CHAPTER 7. DISCUSSION 

 Using an ecological framework, this study examined the characteristics of toddler 

weight status across gradients of SES and strategies used by families in low SES groups 

to promote healthy dietary and physical activity practices for their toddlers. Both 

bivariate and multivariate results indicate many differences in characteristics that are 

associated with toddler overweight across the SES gradient at each level of the ecological 

model included in this study (child, parent, community).   

Child Characteristics 

 Child characteristics associated with overweight varied across SES. Regarding 

demographics, gender and race were related to risk of overweight. Regarding 

development, both mental and motor development were associated with risk of 

overweight in various SES groups. In the qualitative phase, demographics did not emerge 

as a theme as the sample was homogenous; however themes relating to motor 

development surfaced, in addition to picky eating, and toddler engagement with peers.  

Gender. In SES 2, males had a higher risk of being overweight. These findings 

are notable as prior research using the same national sample (ECLS-B) of toddlers and 

pre-school aged children (ages 2-5 years) found no association between gender and 

overweight or obesity (Anderson et al., 2014; Anderson & Whitaker, 2011; Gibbs & 

Forste, 2014; Kitsantas & Gaffney, 2010). This null finding was also replicated in another 

study of a similar age group with diverse SES characteristics (Baughcum et al., 2001), as 

well as in a study of low SES toddlers (Graziano et al., 2010). Theoretically, weight 

differences are expected to emerge among boys and girls as they enter adolescence, as 
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boys tend to be more physically active than girls (Davison & Birch, 2001). Although the 

results of this study indicate that gender differences in relation to a healthy weight may 

exist earlier in life for those of medium-low (SES 2) economic status, these findings 

should be interpreted with caution as the odds ratio for the effect is close to one, 

indicating that this could be an erroneous finding, not to mention the findings of the 

present study contradict those of prior research.  

Race. Consistent with prior research, those of a minority race or ethnicity were 

more prevalent in lower SES quintiles, and Caucasians were most prevalent in higher 

SES quintiles (Braveman et al., 2010; Jones-Smith et al., 2014). In SES 4, race and 

ethnicity were associated with toddler weight outcomes. Compared to Caucasians, there 

was a decreased risk of overweight for Hispanics and those of an “other” (Asian, Native 

Hawaiian or Pacific Islander, American Indian or Alaskan Native, and multiracial) race 

or ethnicity. These findings indicate that racial and ethnic characteristics may play a role 

in weight status, but only for those of a certain race and SES.   

Discrepancies in results regarding the relationship between race or ethnicity and 

weight status have been noted across multiple studies. Studies using the same national 

sample and similar age groups as the present study found that being of a minority race or 

ethnicity was associated with increased risk of overweight (Anderson et al., 2014; 

Anderson & Whitaker, 2011; Gibbs & Forste, 2014; Kitsantas & Gaffney, 2010), but 

failed to include an examination of the role of SES. The results of the present study 

indicate that SES may play an important role in understanding the relationship between 

race and weight status. Another study using the same national dataset specifically 

examined changes in odds of overweight across SES quintiles for racial and ethnic 
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groups (Jones-Smith et al., 2014). Jones-Smith et al. (2014) found that weight status and 

African American race did not vary significantly across SES, and that there was an 

inverse relationship between being overweight and SES for Caucasians, Hispanics, and 

Asians (Jones-Smith et al., 2014).    

The present study went beyond examining risk of overweight for each race and 

ethnicity in and of itself across SES, but compared racial groups within each SES 

quintile.  Although it may be true that Hispanics, Asians, and Caucasians all reduce their 

risk of overweight as they increase in SES, future research should further explore why 

Caucasians have a higher risk in this quintile as health disparities can be influenced by 

the complex interactions of the communities and social environments in which people 

live, their families, as well as individual behaviors (LaVeist et al., 2011).  

Results from the qualitative pilot interviews with African American mothers 

alluded to specific cultural beliefs that are consistent with prior research, such as the 

belief that thinness is a sign of being sick or a parents’ inability to meet their child’s 

needs, and the belief that being slightly overweight is a sign of good health and that 

parents are able to properly feed their children (Davison et al., 2013; Thompson et al., 

2014). Similarly, parents interviewed made mention of the influence of genetics, which 

they believe contributed to the “natural” lower weight of their child, and their own 

personal higher weight status. Parents also discussed the negative influence of other 

adults who provide support and childcare for the family, as they gave the child high-

sugar, calorie-dense foods.  
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Each of the aforementioned themes are consistent with prior research that has 

shown parents to attribute poor health practices to factors that are out of their control, 

such as the influence of other adults (Kalinowski et al., 2012; Herman et al., 2012) or 

genetics (Hughes et al., 2010). These elements of routine and cultural beliefs may 

increase a child’s risk of overweight as they can hinder the parent’s motivation to make 

improvements in a child’s dietary or physical activity practices.  

Age. The present study found that risk of overweight reduced as age increased in 

SES 4. However, prior research examining the longitudinal change in weight from age 

two to ages four and five found that risk for overweight increases as the child gets older 

(Graziano et al., 2010; Kitsantas & Gaffney, 2010). As such, the results of the present 

study should be interpreted with caution. In addition, the age range for the study sample 

was small, from 20 to 38 months, and it is unlikely that a child’s weight will change 

drastically in a short time frame.  

Development. The findings of this study showed that mental and motor 

development were significant predictors of overweight in SES 1 and SES 2, although the 

odds were small and findings should be interpreted with caution. In SES 1, better mental 

and motor development were associated with being overweight in bivariate tests; 

however, the association between mental development and weight dissipated in 

predictive models. Better motor development remained predictive of overweight. This 

relationship was also consistent in SES 2.  

Improved mental development, on the other hand, was associated with a lower 

risk of overweight in SES 2. Interestingly, child development was not associated with 
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weight status until parent level characteristics were entered in the next step. This 

indicates that parent factors may influence child development to a degree that creates an 

impact on the child’s weight, and is worthy of further research. Prior research has linked 

mental and motor development delays with infant and toddler overweight and obesity in 

the same national sample as this study (Cataldo et al., 2015). It is unsurprising that the 

relationship between development and overweight varied across the SES gradient. In 

higher SES groups, it is expected that families have access to resources that promote 

optimal child development, such as higher quality education or childcare and stronger 

social support networks that promote positive development. These same resources are 

less likely to be available in low SES communities, thus promoting an association 

between development and risk of overweight. Consistent with prior research, better 

mental development was associated with a lower risk of overweight for all income groups 

(Cataldo et al., 2015), and particularly for those of a lower SES. This relationship can be 

attributed to a stimulating home environment, including more opportunities to engage in 

physical activity, and a lower frequency of sedentary behaviors (Strauss & Knight, 1999). 

In other words, children in lower-income environments tend to live in less stimulating 

environments and be more engaged in sedentary activities that promote overweight, 

which also promotes minimal or limited cognitive stimulation.  

Interestingly, the relationship between mental development and overweight was 

present in SES 2 and not SES 1. This may be due to the supports that those of the lowest 

incomes are eligible for, such as free childcare programs and Early Head Start that 

provide increased opportunities for cognitive stimulation and mental development that 
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those of SES 2 would not be able to afford due to not meeting income eligibility 

requirements for subsidized care.   

The association between better motor development and risk of overweight may be 

attributable to increased calorie consumption, as parents overcompensate for the 

perceived higher energy needs of their very active, mobile child. The causal relationship 

may also be reversed, such that toddlers with higher weights, who are fed more at a 

younger age, experience more rapid motor development, due to the excess of nutrient and 

calorie consumption. This was further emphasized in the qualitative phase, as a parent 

noted the advanced development of her child when he was learning to walk, and 

attributed his current normal weight status to his independence and activity level that 

occurred when he developed motor skills.  

 Additional child level characteristics that emerged from qualitative interviews 

include child food preferences, picky eating, and the protective element of engagement 

with peers. Prior research has found that concerns over picky eating are common among 

many parents (Ekstein et al., 2010). Picky eating has been associated with lower overall 

food consumption (Galloway, Fiorito, Lee, & Birch, 2005) and increased risk of being 

underweight (Ekstein et al., 2010). In addition, Galloway et al. (2005) found that parental 

modeling of fruit and vegetable consumption reduced the likelihood of the child being a 

picky eater. Although this theme emerged in interviews with low-SES parents, it is a 

common theme among parents and children of all income brackets. In relation to peer 

engagement, a parent noted that her child was far more active when he had friends over 

to play with. Additionally, both parents had concerns over neighborhood safety and noted 

limitations of their children playing outside. Neighborhood safety may limit physical 
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activity levels and pose as a risk factor for overweight, yet increased opportunities to 

engage with peers may serve as a protective factor. 

Parent behaviors  

In the quantitative phase, parent factors associated with toddler overweight also 

varied across SES. These factors relate to parental demographics, health, and feeding 

practices. Specific to the lowest SES group, the qualitative phase provided information on 

parent feeding practices as well as their own eating habits and how they may influence 

their child’s eating.  

Parent demographics. Demographically, maternal employment status and 

household composition were significant factors in predicting toddler overweight.  In Aim 

1a, bivariate tests showed that a lack of full time employment was marginally associated 

with a higher rate of overweight in SES 2, and lower rate of overweight in SES 5. 

Although, the association in SES 5 dissipated in predictive models (Aim 1b), this 

relationship remained significant in SES 2, indicating an increased risk of toddler 

overweight for those with parents that did not work full time. In other words, full time 

employment in this quintile is protective of being overweight.   

These findings were consistent with other research that found an inverse 

relationship between parental employment and obesity among a national sample of 

children aged zero to 8 with a lower mean family income of $21,700 (Strauss & Knight, 

1999), which is consistent with how income was concentrated for SES 2, as well as in a 

national study of older children (3 to 11; Anderson, Butcher, & Levine, 2003). However, 

in a local study of three to eight year-olds, parental employment status was not associated 
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with childhood obesity; this study did not assess differences across SES, and median 

household income was higher than the previous study, between $35,000 to $40,000 

(Gable & Lutz, 2000), which is more consistent with the income levels of SES 3 and SES 

4 in the present study (refer to Table 9). This relationship is likely because mothers are 

typically the primary caretaker of the child, so when they work more hours, they are less 

able to focus on the nutritional and physical activity needs of children (Anderson, 

Butcher, & Levine, 2003). This is particularly true for parents of SES 2, that are likely 

ineligible for subsidized child care that could take over these responsibilities for working 

mothers in SES 1. Further, working mothers in higher SES brackets are more likely able 

to have more social supports or are able to afford childcare that can see to the health 

needs of young children.  

In relation to household composition, number of children in the household was 

associated with overweight in SES 1 such that additional children increased the risk of 

overweight.  This finding is anticipated as it is expected that additional children lead to 

added financial strain, particularly for those of a lower SES, likely leading the parent to 

rely on cheaper, more calorie-dense foods that are associated with overweight. Further, 

the responsibilities of caring for additional children may leave the parent with less time 

for food preparation and food shopping. In contrast, research using the same national 

sample found increased risk of overweight among families with fewer children; however, 

these studies did not examine risk within SES (Anderson & Whitaker, 2011; Gibbs & 

Forste, 2014), highlighting the importance of this analysis.  

Parent health. Consistent with the literature that uses a gradient approach to 

connect a higher prevalence of health problems to decreasing economic status (Braveman 
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et al., 2010), the present study found a positive relationship between overall health and 

normal maternal BMI and SES, and an inverse relationship between maternal depression 

and SES. Maternal BMI was consistently high across all SES groups (above 40%), which 

is substantially lower than present day (2011-2012) rates that reported more than two-

thirds (68.6%) of adults to be overweight or obese (Ogden et al., 2014), indicating that 

these trends have increased substantially since ECLS-B data were collected in 2003-

2004. This highlights the urgency of addressing the obesity epidemic before children 

reach adulthood.  

In relation to parent health, maternal BMI was the only factor associated with risk 

of overweight, but only in the lowest SES groups (SES 1 and SES 2). Prior research has 

found this relationship to hold true in the full national sample (Anderson et al., 2014; 

Anderson & Whitaker, 2011; Gibbs & Forste, 2014; Kitsantas & Gaffney, 2010). The 

results of the present study that show a decreased risk of overweight for toddlers with 

normal weight parents indicate that the results of prior research may be driven by those in 

the lowest SES groups. This is likely due to the heightened environmental and communal 

risk factors that exist in low-resource communities, including limited access to healthy, 

affordable food and safe places for physical activity.  

Communal factors were highlighted in interviews, as an obese parent discussed 

the difficulty she has eating healthy given the accessibility of fast food and corner stores 

near her house. Both interviewees expressed an awareness of and desire for engaging in 

healthy behaviors more frequently. More directly, the health behaviors of a parent often 

influence and are modeled by the child (Davison & Birch, 2001), which indicates that an 

overweight parent is more likely to have an overweight child.  
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Feeding practices.  Whether or not a child was breastfed, the timing of the 

introduction of solid foods, and being put to bed with a bottle were associated with 

toddler weight status across multiple SES groups. In SES 2, SES 4, and SES 5, 

introducing solid foods prior to 4 months of age was associated with an increased risk of 

toddler overweight. This finding is consistent with prior research conducted in the full 

national sample (Anderson et al., 2014; Anderson & Whitaker, 2011; Bronte-Tinkew et 

al., 2007a; Gibbs & Forste, 2014), yet provides new information on the role of the 

introduction of solid foods in SES 1 and SES 3, such that it may not increase overweight 

risk for these quintiles at this age. This is likely the case because there are other, more 

prominent factors that increase the risk in the lowest-resource communities of SES 1. In 

qualitative interviews, parents expressed the desire to cook more, cook healthy, and 

model healthy eating. One parent often sought the pediatrician’s advice and followed 

recommendations for limiting sedentary activity and making sure her child took a 

multivitamin every day. Other research has also demonstrated that parental concern over 

the child health and their consumption of healthy foods served as a protective factor for 

young children (Petrunoff et al., 2012).  This demonstrates that low-income parents have 

the desire and ambition to promote their child’s health, yet may lack the resources to do 

so.  

In relation to putting a child to bed with a bottle and being breastfed, children that 

were put to bed with a bottle and never breastfed had an increased risk of overweight in 

SES 2 only. This is also consistent with prior research on the full national sample that 

also confirmed increased risk of overweight with being put to bed with a bottle (Gibbs & 

Forste, 2014) and having a shorter duration of breastfeeding (Anderson et al., 2014; 
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Anderson & Whitaker, 2011; Baughcum et al., 2001; Bronte-Tinkew et al., 2007a; 

Kitsantas & Gaffney, 2010). Being put to bed with a bottle was also found to be more 

prominent of a factor in the lowest SES groups (Gibbs & Forste, 2014). This is likely 

associated with research that has linked breastfeeding and bottle feeding to the hindered 

ability of a child to respond to internal signals of fullness, or to continue eating or 

drinking despite feeling full (Brown & Lee, 2012).  

Community Characteristics 

At the community level, one factor was associated with toddler overweight in 

SES 2. Better community engagement, or an increased weekly frequency of getting 

together socially with friends or neighbors, was associated with a decreased risk of 

toddler overweight. As demonstrated in prior research, stronger social supports and 

cohesion, such as building trusting relationships with friends and neighbors, particularly 

in low-SES, high-risk obesogenic environments, can be instrumental in providing 

supports to families that encourage healthy lifestyle practices, such as providing mutual 

support in supervising children play outside and supporting one another with 

transportation to the grocery store, as well as other supports that allow parents more time 

to focus on the health of their children (Davison et al., 2013). The importance of and 

reliance on these supports were often discussed in qualitative interviews as well. 

 In qualitative interviews, both parents that were interviewed emphasized the 

helpfulness of WIC as they both stated that they bought healthy foods when they had 

WIC, because it encouraged them to do so. Due to eligibility requirements as well as the 

prevalence of un-enrolled eligible families, families without these supports may rely 
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more heavily on cheaper, easily accessible, calorie-dense fast foods (Petrunoff et al., 

2012). Both parents that were interviewed were no longer receiving WIC due to the 

inconvenience of renewing their applications (e.g., the office location and the long wait 

times) and both stated that they did not continue to purchase the same healthy foods due 

to higher costs and the lack of incentive that the WIC vouchers provided.  

SES 3 Null Findings 

In the medium, or middle (SES 3) SES range, there were no factors that were 

associated with weight status in this study. This may be because those of a middle income 

live in uniquely diverse environments that produce risk and protective factors of toddler 

overweight that were not included in this study. Null findings could also be associated 

with the composition of participants in SES 3 as a result of the way SES was calculated 

for the ECLS-B. For instance, participants self-reported their income based on a range of 

income increments rather than their actual income, and the midpoint of this range was 

selected for the SES computation. This method could have placed individuals in SES 3 

that had an income at the lower or higher end of the range in SES 3 when they may have 

more accurately been placed in SES 2 or SES 4. As a result of this, effects in SES 3 may 

not have been as clear or accurate. 

Strengths and Limitations 

Limitations 

 There are several limitations in the design of this dissertation. There are four 

limitations to the use of the ECLS-B dataset in Aim 1. First, potential factors or 

confounders that may potentially influence overweight were not measured and thus 

cannot be included in the model. For example, few measures that can assess the influence 
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of the community level of the ecological model were present in the ECLS-B, limiting the 

ability to have an all-encompassing assessment of their contribution. Also, it is likely that 

there are child and parent factors that influence child weight status but that were not 

represented in this study.   Second, a number of measures were excluded from analysis 

due to poor reliability, such as the influence of the parent-child relationship, parental 

knowledge, and the home environment on the risk of toddler overweight. Third, the 

ECLS-B also does not use validated measures to assess community and social supports. 

Rather, community-level supports are assessed by individual survey items, which prevent 

the ability to conclude that these measures validly and reliably represent community and 

social support.  

The fourth limitation is that although the ECLS-B data are used in present-day 

public health research assessing overweight and obesity in children, data were collected 

in 2003-2004. Findings may not reflect current trends associated with risk of overweight 

among toddlers due to social, economic, and policy changes, such as increases in the 

number of months a child was breastfed (CDC, 2013), the 2007 economic recession, 

which had the most damaging effect on job and income loss among African Americans, 

Hispanics, and those with a high school diploma or less (Taylor et al., 2010), as well as 

changes in media coverage and awareness of obesity as a result of Michelle Obama’s 

“Let’s Move” campaign launched in 2010 and the White House Task Force on Childhood 

Obesity (Let’s Move, n.d.). Although dated, ECLS-B data are utilized for research as 

there are few other available sources of toddler health data.  

There are also limitations to the way key variables of interest were computed and 

operationalized. Measurement of the outcome of interest, body weight, is based on body 



 

145 
 

mass index in relation to an international growth standard from 2006. This method may 

not provide an accurate representation of present-day population norms, particularly for 

racial, ethnic, and economically marginalized populations. Another limitation of basing 

body weight on converted BMI is that BMI does not distinguish between weight 

associated with muscle versus fat, and does not provide an indication of body fat 

distribution (Willett, 2013), rather relies on arbitrary cut points limited to a few 

categories (underweight, normal weight, overweight, obese). Further, there is no widely 

accepted standard for assessing overweight and obesity (Cole, Bellizzi, Flegal, & Dietz, 

2000). Weight status can be defined in multiple ways with various arbitrary cut points 

(Cole at al., 2000), and each method of computation can lead to variations in study 

findings.  

There are also limitations to the computation and operationalization of SES. The 

SES composite includes income based on the midpoint of a self-reported range of 

incomes, which is subjective and may be prone to error. In addition, occupational prestige 

was determined by trained coders for more than half of the cases, and remaining cases 

were coded automatically. Multiple methods of coding could contribute to inconsistent 

and subjective assignment of occupational prestige. Further, hot deck imputation was 

used to address missing data for the SES composite variables. This method of imputation 

has several limitations as the imputed values are based only on a single case, which could 

lead to reduced precision and increased error (Nord et al., 2004).  

 In relation to how SES was operationalized, it is possible that participants were 

placed into a quintile that doesn’t accurately represent their economic status. Further, 

different elements of SES (i.e., assets, occupation, education) may differentially influence 
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aspects of health, and may operate differently at different stages of life (Pollack et al., 

2007). In other words, specific elements of SES may have a different level of influence 

on certain populations and health issues. For example, a family with a higher net worth 

(that also accounts for assets) may be protected from the effects of a loss of income 

(Pollack et al., 2007).  It is possible that method of computing SES influenced the lack of 

findings associated with SES 3. Net worth or occupational status for the SES 3 sample 

may have more of a distinct influence on the weight status of children in this group, 

above and beyond how economic status was represented in relation to a composite based 

on income, education, and occupation. Future research should explore the optimal 

operationalization of economic status and explore whether SES factors should be 

weighted differently.   

 Limitations also exist regarding the design of the quantitative analysis of Aim 1. 

A causal relationship between predictors and toddler overweight or obesity cannot be 

established as data were examined cross-sectionally. Further, separate logistic regression 

analyses were conducted within a stratified sample for each SES quintile. As a result, 

significant differences between quintiles were not assessed. Rather, the analysis was 

geared towards understanding the characteristics of overweight within each quintile; 

results do not provide cross-quintile statistical comparisons. Lastly, the present study did 

not assess interactions between and among key variables of interest. Based on ecological 

theory as well as prior literature, it is assumed that there are complex interactions within 

and across levels of the ecological model. A more advanced analysis, such as complex 

systems science, is necessary to explore the complex, dynamic relationships at all levels 

of the ecological model that interact to influence overweight (Black & Hager, 2013). 
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 There are also potential limitations associated with the qualitative phase (Aim 2) 

of the study. Given the limited resources available for this study and unexpected 

recruitment challenges, only two low SES parents were included in qualitative 

interviews. This is due to a number of factors. First, many did not meet the toddler age 

eligibility requirements. Second, parents were recruited from an emergency department 

waiting room. Due to the nature of the medical concern that brought the parent to the 

waiting room, eligible parents may not have been willing or able to participate due to the 

nature of their health concern. Further, several weeks passed between recruitment in the 

emergency department and being contacted for the interview due the fact that the 

researcher did not have access to the data, which may have caused higher rates of 

attrition.  

Strengths 

 Even though there are limitations in the methods and design of this dissertation, 

there are many evident strengths in the outcomes of this study that outweigh the 

constraints imposed by the acknowledged limitations. This dissertation provides a 

valuable contribution to the current state of research on childhood overweight and obesity 

and provides much-needed guidance for practitioners in various fields (e.g., social work, 

public health, medicine), as well as for policy, intervention developers, and researchers.  

There are strengths regarding the use of the ECLS-B dataset. The ECLS-B is a 

large, nationally representative dataset that allows for an overall representation of the 

state of toddler’s health with the capacity to generalize results at the national level, 

although generalizability should be done with caution due to the reduction in sample size 

after study eligibility criteria were applied. Conducting primary research to reliably and 
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validly assess child health outcomes is expensive, with high risk for measurement error 

associated with adequately measuring height and weight, dietary intake, or physical 

activity, all of which require equipment that can be quite expensive in statistically 

adequate sample sizes (Willet, 2013). The ECLS-B includes a nationally representative 

sample as well as a wide array of measures consistent with an ecological framework. In 

addition, the ECLS-B used multiple methods of data collection, such as parent self-report 

and observations from trained researchers that to enhance the reliability and validity of 

findings.  Even though some potential factors that may influence overweight and obesity 

were not measured for inclusion in the study, the application of an ecological framework 

has been well-researched in obesity-related studies, which increases the likelihood that 

pertinent factors were included in the model.  

There are also many strengths associated with the qualitative pilot phase of this 

study. Qualitative methods allow for further elucidation of the quantitative results of Aim 

1. Specifically, interviewing low SES parents provides novel information on factors that 

can promote healthy behaviors for children that live in urban communities with limited 

resources and many barriers towards healthy eating and regular physical activity.  

Further, a mixed methods approach is essential for understanding the complexity of 

factors and behaviors that influence health outcomes, particularly for low-income 

populations (Klassen et al., 2009). The mixed methods design not only allows for 

methodological triangulation that enhances the scope and rigor of a study, it promotes a 

better understanding of the role of the characteristics that influence overweight and 

obesity. Although the mixed methods design of the present study was used as a pilot to 

set the stage for future qualitative research and true methodological triangulation, the 
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results of this phase provide important information for revising future mixed methods, 

such as addressing recruitment challenges as well as the accuracy and honesty of health-

related questions.  

Although resources for more expansive sampling for interviews were limited, a 

number of efforts were undertaken to increase the rigor of the qualitative phase. First, 

involvement of a community advisory board comprised of members of the target 

community, community stakeholders, and research experts in the field of child obesity 

served as a method of providing guidance on the development of the interview 

questionnaire as well as assistance in interpreting results and connecting the qualitative 

results to the quantitative outcomes in Aim 1. Further, a process for data analysis was 

used that followed a systematic approach recommended for health research. Lastly, a 

protocol also recommended for health research was applied to enhance the validity and 

reliability of integrated results from both the quantitative and qualitative phases of the 

dissertation.  
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CHAPTER 8. IMPLICATIONS AND CONCLUSIONS 

Based on findings, implications of the present study are distinct for each SES quintile. 

This section provides implications for practice and policy for each quintile as well as 

overall research implications.  

SES 1 and 2 Implications 

 Practice. In SES 1 and 2, a number of factors were associated with risk of toddler 

overweight. Overall, increasing access to supports for these economic groups may be 

highly instrumental in protecting against toddler overweight. As prior research has found 

an inverse relationship between SES and weight for all racial and ethnic groups, aside 

from African Americans (Jones-Smith et al., 2014), higher prevalence rates of overweight 

in lower SES groups indicate the need for additional services and supports for people that 

comprise these lower quintiles, regardless of their race or ethnicity, particularly for larger 

family sizes that have more mouths to feed.  

To address higher rates of overweight among those with better motor 

development and poorer mental development, efforts could be made by social workers 

and pediatricians to evaluate child weight status at checkups and home visits. 

Professionals can provide families with education and specific examples of appropriate 

food amounts for children at different stages of growth. Professionals can also focus on 

advanced measures of cognitive stimulation to improve toddler mental development. The 

relationship between proper nutrition and motor development could also be addressed by 

a home-visiting nurse, dietician or nutritionist as similar home visiting programs have 

been found to be highly successful at improving child development outcomes (Olds et al., 

2004).  Similar programs could be instrumental not only for promoting positive weight 
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development among low-income children, but could focus dually on maternal health, as a 

higher maternal BMI was associated with child overweight.  

Services should also target parental feeding practices to encourage families to 

promote breastfeeding, avoid putting the child to bed with a bottle, and wait to introduce 

solid foods. These services could also include strategies for managing fussy children at 

bedtime to avoid parental reliance on soothing the child with a bottle or other solid foods. 

Additional support programs should target providing education and skills training to 

assist connecting parents with sustainable employment. It is important to note that there is 

a higher composition of Caucasians in SES 2 compared to SES 1, so supportive measures 

should cater to cultural differences. 

The present study also showed that lower levels of community engagement 

increased the risk of toddler overweight, as indicated by the frequency a parent is able to 

engage with friends or neighbors. These findings indicate that stronger social ties may be 

helpful in supporting parents, as support systems can help lower-income families with 

child care, supervising children at safe play, or providing transportation to and from a 

grocery store. At the community level, programming should be developed to provide 

additional supports to families, particularly for those that have limited support from 

family and friends. Supportive programming could include recreational supervision for 

children provided by community organizations or places of religious or spiritual worship, 

as well as food and meal delivery programs.  

Also at the community level, efforts can be made to address picky eating habits 

and enhance opportunities for physical activity. Galloway et al. (2005) recommended that 

rather than trying to correct picky eating, the focus should be on parents’ modeling of 
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eating more fruits and vegetables, as parents that modeled healthier behaviors were more 

likely to have children that were less picky. Because parents in low income 

neighborhoods benefit from communal supports, initiatives should be made to encourage 

positive modeling beyond the parent and include elements of the community, including 

day cares, schools, religious affiliations, and local markets. Increased supports to enhance 

activity levels for low-income families are also necessary. Because parents feel that they 

have limited support as is, it may be more difficult for them to organize “play dates” for 

their child as it is hard enough for them to secure proper child care for their own child; 

supervising another child may add additional responsibility and cost these parents cannot 

afford. Efforts should be made to increase funding for supervised recreational activities 

for children of all ages, as well as in childcare settings.  

 Policy. Findings pertaining to employment indicate the need for supports for non-

working parents to protect their children against overweight risk. As these findings are 

likely related to having a limited income, parents may have difficulty affording healthy 

meals. Further, being in an income bracket that is low, but not extremely low, may 

prevent parents from being eligible for food and child care support programs. This group 

may benefit from employer-related policies that support working families, particularly 

single-headed families, such as flexible leave and scheduling, as well as the expansion of 

income eligibility for services such as WIC, SNAP, and child care subsidies that can 

provide additional supports for working parents in supplying their families with healthy 

foods and safe, affordable child care while they are working. 

SES 3 Implications  
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As there were no findings that predicted toddler overweight in SES 3, there are 

strong implications for the need for further research on the factors that are associated with 

overweight for toddlers of this quintile, as 23.5% of children are overweight or obese. 

This research should take into account a variety of factors that may influence the middle 

class, such as the diversity in geography (rural vs. urban) of the middle class, as well as 

other factors that have been associated with overweight risk for middle class children, 

such as food preferences and parenting practices (Thompson, et al., 2003).  

SES 4 and 5 Implications 

Similar to SES 2, infants that were given solid foods prior to 4 months of age 

were at a higher risk of overweight in both SES 4 and SES 5. Implications are similar for 

both of these quintiles in that a simple education campaign conducted by pediatricians 

and health professionals may help to inform parents of how to improve feeding practices 

to protect their child from risk.  

Research Implications (All Quintiles) 

Future research should explore the intersection of economic status and race and 

ethnicity with weight outcomes, specifically how various measures of SES (education, 

income, occupation), as well as measures of wealth (e.g., assets, net worth) may have a 

differential effect on risk of overweight across various racial and ethnic subgroups. 

Future research should also explore potential mediating and moderating effects of child 

weight outcomes, such as the association between cultural perceptions associated with 

race, motor development and opportunities for safe play with toddler overweight, as well 

as race, social supports, affordable food access, opportunities for social and community 

support.  
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Implications for mixed methods research.  The qualitative pilot phase provided 

insight for future steps in qualitative and mixed methods research on preventing toddler 

overweight. There are a number of lessons learned from the limitations of the study that 

can be revised and refined for future research. First, future studies should explore 

alternative sources of recruitment that would increase access to mother-child dyads in the 

toddler age range, and avoid contact when the family is potentially facing a crisis 

situation (i.e., in an emergency room). Recruitment could occur through partnerships with 

local WIC offices or childcare programs. Recruitment should also distinguish between 

normal and overweight parents and children to glean further information about 

differences in their experiences and factors that may serve to protect toddlers from 

becoming overweight, or increase their risk.  

Due to the sensitive nature of health questions, interview questions and data 

collection methods should be revised to reduce the nature of the sensitivity and encourage 

more accurate responses. This could be done by revising interview questions to be more 

indirect. For example, when asking about child physical activity, questions could be 

centered more on what a typical week looks like for the child or a description of their 

peer groups and activities. Related to the parent, questions could be centered on asking 

the parent to describe a typical day and week for them, with additional probing questions 

for content related to diet and physical activity. Alternatively, methods could be modified 

to be more objective and observational in nature. For example, the researcher could spend 

a day shadowing parents and observe their day-to-day experiences first hand, or use 

methods of photovoice and ask parents to capture important elements of their and their 

child’s day throughout the week using pictures.  
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Lastly, the CAB in the present study helped to elucidate qualitative findings and 

provide assistance with the meaning and implications of integrated quantitative and 

qualitative results. Future research should include a CAB throughout all stages of the 

research on a regular basis, including the initial development of interview questions (or 

other relevant qualitative methods) through the interpretation and integration of findings. 

Conclusions 

Overall, exploring associations between predictors of overweight across gradients 

of SES provides novel information that is currently unknown in the field for toddlers. 

Implications drawn from the results of this dissertation provide tailored guidance to 

practitioners of various disciplines. Social workers, doctors, nurses, and other 

professionals providing related direct services have more information on the 

characteristics that influence overweight among toddlers in families across gradients of 

SES. This information allows practitioners to tailor services and treatment plans to better 

meet the specific needs of children and families within SES sub-populations. 

Practitioners also have more information on the behaviors and lifestyle choices that help 

low SES parents maintain healthy practices to prevent overweight for their children.  

This study yields implications for public policy, intervention developers, and 

researchers. Existing public policies could be reformed to address the specific needs of 

families at different levels of SES. Also, new policies can be generated to help promote 

healthy eating and physical activity behaviors for people across all levels of SES. 

Similarly, interventionists and researchers should further refine research and intervention 

programs to be more effective for the specific target population. Overall, future research 

should include models of analysis that allow for an examination of complex system 
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interactions across the ecological model to improve our understanding of how community 

level factors influence and modify child, parent, and household actions and behaviors 

related to healthy growth and development.  Additionally, large national studies should 

begin to incorporate more extensive measures of wealth and economic status so that 

researchers can unpack variations in these measures and their differential associations 

with health outcomes.  

Social work provides a valuable contribution to the field of obesity prevention 

research, in addition to the contributions of other fields, such as medicine and public 

health. Social work uses a lens that views social issues from a broad context, including 

distal factors in the community that influence the behaviors of families and individuals, 

rather than examining these elements in isolation. This holistic view, in combination with 

the tendency of the social work field to acknowledge the importance of social justice 

issues in addressing broad scope problems, such as childhood obesity, speaks to the 

invaluable role of the profession in contributing to the development and implementation 

of effective interventions for obesity prevention. In sum, this dissertation provides 

valuable information to help guide practice, policy, and research, specifically to enhance 

our understanding of how to protect toddlers across all gradients of SES from overweight 

and obesity.   
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Appendix A: Weighted and Unweighted Sample Sizes 

Table 1A 
 Sample characteristics: Weighteda and unweightedb sample sizes 
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Table 2A 

Aim 1: Population size for Child Characteristicsa  

Child Characteristics n 

  Sex Race 

 Male Female White Black Hispanic Other 

SES 
1 

Normal 208,657 184,804 200,374 106,183 201,831 28,347 
Overweight 95,019 67,169 84,5542 34,374 73,751 8,616 

SES 
2 

Normal 201,713 251,275 306,817 95,869 151,051 27,139 
Overweight 71,917 63,018 79,338 29,368 48,279 7,282 

SES 
3 

Normal 231,767 70,091 348,004 79,815 102,129 31,611 
Overweight 222,678 6,950 101,866 23,570  41,902 9.234 

SES 
4 

Normal 261,074 232,153 419,680 47,397 67,617 34,849 
Overweight 60,589 47,379 87,965 10,839 18,115 5,168 

SES 
5 

Normal 235,124 61,867 428,021 35,283 38,466 51,333 
Overweight 258,334 38,756 84,923 10,757 5,554 10,274 

a Weighted at the child level 
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Table 3A 

Aim 1: Population size for Parent and Community Characteristicsa 
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Table 3A(continued) 

Aim 1: Population size for Parent and Community Characteristics 
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Appendix B: Associations with Overweight- A Summary Table of Results 

Associations with overweight/obesity  
+ = preponderance of evidence or final analytic model supports positive association 
o = evidence is mixed or not significant in final analytic model 
-  = preponderance of evidence or final analytic model supports inverse association 

Factors Literature* SES 1 SES 2 SES 3 SES 4 SES 5 

Rural Residence + o o o o o 

Not U.S. born - o o o + o 

Child Characteristics   

Female  - o - o o o 

Age (months) + - o o o o 

Race/Ethnicity       

  Caucasian (ref)  o o o o o 

  African American + o o o o o 

  Hispanic + o o o - o 

  Other o o o o - o 

Motor Development - + + o o o 

Mental Development - o - o o o 

Child problem behaviors  + o o o o o 

Parent Characteristics   

College educated - o o o o o 

Not employed full time + o + o o o 

Children in household + + o o o o 

Adults in household  o o o o o o 

Not Married + o o o o o 

Food Secure - o o o o o 

Normal BMI - o - o o o 

Non-Smoker - o o o o o 

Poorer overall health  + o o o o o 

Depression  + o o o o o 

Never Breastfed + o + o o o 

Solid Foods Before 4 mo + o + o + + 

Not put to bed with bottle - o - o o o 

Community Characteristics   

Community engagement  - o - o o o 

Social Support  - o o o o o 

No WIC/SNAP + o o o o o 

*ages 0-5 
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Appendix C: Qualitative Screener 

Screening Protocol for Children’s Health Watch 

Re: Brittany’s Dissertation 

Name of Surveyor: ________________________ Date of Survey: _______________ 

Eligibility for Screening 

______Biological mother of toddler (18-36 months) 

______African American 

______Low-income 

 

 

______Meets all of above criteria (continue with screening) 

______Does not meet all of above criteria (do not continue with screening) 

 

Introduction. 

You have been selected to participate in a brief survey (about 10 minutes) to determine 

your eligibility to participate in an interview about the nutrition and physical activity of 

your child. The purpose of this survey is to gain an understanding of some of your 

feelings and beliefs regarding health.  

 

In order to participate in this survey, you must have an interest and willingness to 

participate in an in-person interview. This interview will last approximately 1 hour and 

will take place in a private location of your convenience (your home or a University of 

Maryland office) in the next few months.  

 

Are you willing to participate in the in-person interview? 

_____Yes (Proceed with screening) 

_____No (Do not proceed with screening) 

 

Incentive.  

You will receive a $5 gift card for participating in this brief survey. If you are selected to 

participate in an in-person interview, we will contact you by phone. As a thank you for 

participation in the in-person interview, you will be given a $30 supermarket gift card 

and a cookbook.  
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Health Questionnaire 

A. Please check the circle that represents your level of agreement with each statement. 

Please select: Strongly Disagree, Disagree, Neither Agree nor Disagree, Agree, Strongly 

Agree 

 1 

Strongly 

Disagree 

2 

Disagree 

3 

Neither 

Agree 

nor 

Disagree 

4 

Agree 

5 

Strongly 

Agree 

1. I rarely think about the 
long-term effects of my diet 
on health. (R) 

○ ○ ○ ○ ○ 

2. I am concerned about being 
overweight. 

○ ○ ○ ○ ○ 

3. I feel guilty when I overeat. ○ ○ ○ ○ ○ 

4. I eat low-fat food on a 
regular basis. 

○ ○ ○ ○ ○ 

5. Taste is more important to 
me than nutrition. (R) 

○ ○ ○ ○ ○ 

6. I am a healthy eater. ○ ○ ○ ○ ○ 

7. I am currently on a diet.  ○ ○ ○ ○ ○ 

8. I eat fast food on a regular 
basis. (R) 

○ ○ ○ ○ ○ 

9. I consciously hold back at 
meal time, so as not to gain 
weight. 

○ ○ ○ ○ ○ 

10. My thighs are too fat.  ○ ○ ○ ○ ○ 

11. I control my caloric intake. ○ ○ ○ ○ ○ 

 

B. How does your child’s physical activity level compare to other children of his/her 

age?  

a. Much less than others 

b. Somewhat less than others  

c. About the same as others 

d. Somewhat more than others 

e. Much more than others 
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Demographics 

 

1. What is your height?  _________feet _______inches 
 

2. What is your weight? _________lbs 
 

3. What is your date of birth? (MM/DD/YYYY) _______________ 
 

4. Are you male or female? 

o Male 

o Female 

5. What is the highest grade in school that you completed? 

o Less than 7th grade o Partial college (at least 1 year)  

o Junior high school (9th grade)  o College graduate  

o Partial high school (10th or 11th grade)  o Master’s level or higher 
 

6. What is your current marital status? 

o Married 

o Single 

o Widowed 

o Divorced 
7. Which of these describes your employment status? (Check all the apply) 

o Employed full-time (> 35 hours) 

o Employed part-time (<35 hours) 

o Unemployed 

o Full-time student 

o Part-time student 

o Retired 

8. What do you consider your race or ethnicity to be? (Check all that apply) 
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o Asian 

o Black or African American 

o Hispanic or Latino 

o White or Caucasian 

o American Indian or Native American 

o Other: ________________________ 
 

 

9. What is your child’s date of birth? (MM/DD/YYYY) ______________ 

 

10. Is your child male or female? 

o Male 

o Female 
 

11. What is the child's race or ethnicity? (Check all that apply): 

o Asian 

o Black or African American  

o Hispanic or Latino 

o White or Caucasian 

o American Indian or Native American  

o Other: ___________________________ 
 

12. What is your relationship to the child? 

o Biological parent 

o Foster/adoptive parent 

o Grandparent 

o Other (please specify): _________ 
13. How many ADULTS (older than age 18) live in your household? (Please include 

yourself)  
__________________ 
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14. How many CHILDREN (age 18 or younger) live in your household? 
__________________ 
 

15. Who resides in the home with the child? 

o Mother (to child) o Grandmother (to child)  

o Father (to child) o Grandfather  (to child) 

o Father’s partner    o Aunts/Uncles (to child), # ______ 

o Mother’s partner  o Cousins (to child), # ________ 

o Brothers (to child), # ________  o Other Relatives (to child), # ________  

o Sisters (to child), # ________ o Non-relatives (to child), # ________   

 

16.   Per Year     Per Month     Per Week 

o  Less than $5,000 Less than $418 Less than $97 

o  $5,000 - $9,999 $418 - $833 $97 - $192 

o  $10,000 - $14,999 $834 - $1,250 $193 - $288 

o  $15,000 - $19,999 $1,251 - $1,666 $289 - $384 

o  $20,000 - $24,999 $1,667 - $2,083 $385 - $480 

o  $25,000 - $29,999 $2,084 - $2,500 $481 - $576 

o  $30,000 - $34,999 $2,501 - $2,916 $577 - $673 

o  $35,000 - $39,999 $2,917 - $3,333 $674 - $769 

o  $40,000 - $44,999 $3,334 - $3,750 $770 - $865 

o  $45,000 - $49,999 $3,751 - $4,166 $866 - $961 

o  More than $50,000 More than $4,167 More than $961 
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Appendix D: Interview Guide 

Aim 2: Qualitative Semi-Structured Interview Guide  

Instructions:  Thank you for agreeing to be interviewed about the nutrition and physical 

activity of your toddler. You have been selected for this study because you participated in 

a program at the University of Maryland Division of Growth and Nutrition from and are 

the parent of a toddler (12-36 months). This interview will provide you with the chance to 

say more about what affects your child’s ability to achieve or maintain a healthy weight 

(for example, what he/she eats; his/her activity level). What you say is very important to 

us. As you know from your signed consent, everything you share will remain 

confidential. You may refuse to answer any questions and can withdraw at any time.  

Part A: Exploring Influences on Weight Status 

Global Question 

What kinds of things do you think influence your child’s weight? 

Community/neighborhood questions. 

1. Where do you typically buy your food/groceries? 
a. How often do you go food shopping? 
b. How convenient/inconvenient is it to go food shopping at a grocery store? 

2. Do you take your child(ren) to the park? Why or why not? 
a. If yes, how often do you go? 
b. Where do your children like to play? Where do you like them to play? Why? 
c.  

Child questions. 

1. Please tell me about a typical day for your child? 

a. Are they home with you or do they have child care? 
b. Your child’s eating habits (breakfast, lunch, dinner, snacks). 
c. Does your child eat the same foods as you? How are their meals different? 
d. Is there anything about your child’s eating habits that you would like to be 

different? How so? 
e. What kinds of activities does your child like to do (e.g., play with siblings, 

play time with other toddlers, watch TV or movies)? 
f. Is there anything about the activities or activity level that your child does 

that you would like to be different? How so? 
g. What are your overall thoughts about your child’s growth and health? 
h. What other do you think are important for your child’s growth and 

nutrition?  
i. If day care- do you know what the child’s day is like? 
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Parent questions. 

Feeding Practices. 

a. How do you feel about the amount of food your child gets? Adequate? 
Inadequate? Why? 

b. What are your meals like? What kinds of things do you like your child like to 
eat at home? While out? At day care? 

c. How do you encourage your child to eat? 
d. How do you get food for your family? Food shopping? Family and friends? 
e. Do you plan meals ahead of time? What does that look like? 
f. Is there anything about your family meals, or the food that you eat that you 

would like to be different? How so? 
 

Physical Activity. 

a. What kinds of physical activities do you and your child do together (e.g., play 
inside, go to the park, play outside, etc.)? 

i. Would you say this is your child’s main source of exercise? What is? 
 

Generational Trends. 

b. What were your meals and eating habits like growing up? 
c. How are your food decisions similar to or different from what they were like 

growing up? Why are they similar/different? 
d. What kinds of activities did you enjoy as a child? 

 

Health Perceptions. 

a. Describe a healthy meal for your child? For yourself? 

b. How do you think nutrition affects how much you weigh? 

c. How much influence do you have on your child’s: weight, diet, and physical 
activity levels? 

Part B: Triangulating Findings from Aim 1 

Global Question  

In a study of parents like you, we found the following things to be associated with a 

toddler being overweight. In your parenting experience with your own toddler, do you 

think these influence your child’s health/growth? Why or why not? 

a) Their motor development? How do you think the way your child has developed in 

relation to hitting milestones (like how old your child was when they started 
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doing these things) like crawling, walking, and climbing stairs influences his/her 

health? 

b) Their mental development? How do you think the way your child has developed 

in relation to hitting milestones like talking influences his/her health? 

c) Number of children in the household: How do you think your feeding and activity 

decisions would change if you had more or fewer kids to provide for? 

d) Feeding practices. 

• Solid foods- How old was your child when he/she began eating solid foods 

(e.g., cereal and baby food in jars)? How did you decide when to introduce 

solid foods? How do you think this changed his/her overall eating habits as 

he/she grew? 

• Put to bed with a bottle- Did you put your child to bed with a bottle? How do 

you think this changed their overall eating habits? 

e) Having WIC or SNAP- do you have either? How do you think this affects your 

decisions when buying food? 

f) Social Supports- Who would you say gives you and your family the most support- 

financially, emotionally, in case of an emergency, other? How do you think this 

affects your decisions for feeding and activity for your child?
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Part C. Perception of Child’s Weight Status 

 

1. Which picture looks most like your child? 
a) Why did you select that picture? 

 

2. Which picture do you want your child to look like? 
a) What about that number do you like/prefer? 
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