
Florida International University
FIU Digital Commons

FIU Electronic Theses and Dissertations University Graduate School

3-30-2017

Prevalence and Determinants of Overweight and
Obesity in Preschoolers in Miami-Dade County
Catherina Chang
Florida International University, cchan008@fiu.edu

DOI: 10.25148/etd.FIDC001805
Follow this and additional works at: https://digitalcommons.fiu.edu/etd

Part of the Community Health and Preventive Medicine Commons, Epidemiology Commons,
and the Maternal and Child Health Commons

This work is brought to you for free and open access by the University Graduate School at FIU Digital Commons. It has been accepted for inclusion in
FIU Electronic Theses and Dissertations by an authorized administrator of FIU Digital Commons. For more information, please contact dcc@fiu.edu.

Recommended Citation
Chang, Catherina, "Prevalence and Determinants of Overweight and Obesity in Preschoolers in Miami-Dade County" (2017). FIU
Electronic Theses and Dissertations. 3171.
https://digitalcommons.fiu.edu/etd/3171

https://digitalcommons.fiu.edu/?utm_source=digitalcommons.fiu.edu%2Fetd%2F3171&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.fiu.edu/etd?utm_source=digitalcommons.fiu.edu%2Fetd%2F3171&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.fiu.edu/ugs?utm_source=digitalcommons.fiu.edu%2Fetd%2F3171&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.fiu.edu/etd?utm_source=digitalcommons.fiu.edu%2Fetd%2F3171&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/744?utm_source=digitalcommons.fiu.edu%2Fetd%2F3171&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/740?utm_source=digitalcommons.fiu.edu%2Fetd%2F3171&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/745?utm_source=digitalcommons.fiu.edu%2Fetd%2F3171&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.fiu.edu/etd/3171?utm_source=digitalcommons.fiu.edu%2Fetd%2F3171&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:dcc@fiu.edu


 
 

FLORIDA INTERNATIONAL UNIVERSITY 

Miami, Florida 

 

 

PREVALENCE AND DETERMINANTS OF OVERWEIGHT AND OBESITY 

IN PRESCHOOLERS IN MIAMI-DADE COUNTY 

 

A dissertation submitted in partial fulfillment of the  

requirements for the degree of 

DOCTOR OF PHILOSOPHY 

In 

PUBLIC HEALTH 

by 

Catherina Chang Martinez 

2017 

  



ii 
  

To:  Dean Tomás R. Guilarte 
        Robert Stempel College of Public Health and Social Work  

This dissertation, written by Catherina Chang Martinez, and entitled Prevalence and 
Determinants of Overweight and Obesity in Preschoolers in Miami-Dade County, having 
been approved in respect to style and intellectual content, is referred to you for judgment.  

We have read this dissertation and recommend that it be approved.  

   

_______________________________________  
Wasim Maziak 

_______________________________________  
Ruby A. Natale 

_______________________________________  
Vukosava Pekovic 

_______________________________________  
Emir Veledar 

_______________________________________  
Nasar U. Ahmed, Major Professor  

 

Date of Defense: March 30, 2017   

The dissertation of Catherina Chang Martinez is approved.  

   

_______________________________________  
Dean Tomás R. Guilarte 

Robert Stempel College of Public Health and Social Work 
  

_______________________________________                 
         Andrés G. Gil                                               

Vice President for Research and Economic Development  
and Dean of the University Graduate School 

 

 

Florida International University, 2017 

 



iii 
  

 

 

 

 

 

 

 

 

© Copyright 2017 by Catherina Chang Martinez 

All rights reserved. 

  



iv 
  

 

 

 

 

 

 

 

DEDICATION 

I dedicate this dissertation to my parents, husband, and children for their patience, 

support, understanding, and love in the completion of this journey. 

  



v 
  

 

 

ACKNOWLEDGMENTS 

I would like to thank my family for their support through this academic journey. I am 

grateful for my parents, loving sisters and their families, my husband and two daughters 

for their support and patience as I pursued these studies. I also would like to thank the 

members of my committee for their continuous guidance and support. I will be forever 

grateful. I would like to thank my major professor, Dr. Nasar U. Ahmed for his unlimited 

patience and guidance in the research process.   Thank you to Dr. Ruby Natale for her 

teaching and mentorship as content expert in this research journey. Thank you to Dr. 

Maziak, Dr. Pekovic, and Dr. Veledar for their continued feedback, teaching, guidance, 

and support throughout the conduct of this dissertation study. I would not have been 

successful without their guidance in this journey. More importantly, I would like to thank 

God for the strength to pursue this academic endeavor and see it through.  



vi 
  

ABSTRACT OF THE DISSERTATION 

PREVALENCE AND DETERMINANTS OF OVERWEIGHT AND OBESITY IN 

PRESCHOOLERS IN MIAMI-DADE COUNTY 

by 

Catherina Chang Martinez 

Florida International University, 2017 

 Miami, Florida 

Professor Nasar U. Ahmed, Major Professor 

The prevalence of childhood obesity continues to be a national public health problem 

in the United States.  The child care and household environments affect the nutrition, 

physical activity, and screen-time behaviors in preschoolers. There were changes in 

nutrition, physical activity, and screen time regulations in child care centers in Miami-

Dade County in recent years to support the prevention of childhood obesity. This 

dissertation aimed to: (1) estimate the prevalence of overweight and obesity in 3-5-year-

old children in Miami-Dade County; (2) identify the early infancy, dietary, and screen-

time risk factors associated with preschool overweight and obesity; and (3) assess child 

care centers’ level of adherence to nutrition, physical activity, and screen-time regulations 

by center socioeconomic location. Child care center location was used as measure of 

child socioeconomic position (SEP).  

A total of 366 3-5-year-old children from 34 centers in Miami-Dade County 

participated in the study. Overall, 29.8% of the children were overweight and 10.4% were 
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obese. Middle-SEP children (35.3%) and Hispanics (34.6%) had the highest prevalence 

of overweight/obesity (O/O). Being Hispanic was associated with a nearly three-fold risk 

of being overweight/ obese (AOR: 2.91, 95% CI 1.36, 6.21).  Lack of daily consumption 

of fruits increased the risk of overweight in Hispanic children. Middle-SEP children 

reported lowest consumption of fruits and vegetables.  There were significant differences 

in breastfeeding practices by ethnicity and SEP.  

In the context of centers’ adherence to local regulations, almost 80% of the centers 

adhered to serving low/fat-free milk to children older than 2-years-old. Only 34.5% 

served vegetables and 75.9% served whole fruits during meals/snacks. Ninety-four 

percent of the centers had quiet and active play incorporated into their daily routines. All 

centers adhered to the two-hour screen-time limit for children older than 2-years-old. 

Low and middle-SEP centers fared better in the serving of fruits, vegetables, and low fat/ 

fat free milk when compared to high-SEP centers.  

In conclusion, the high prevalence of overweight and obesity remains a public health 

problem. Our findings highlight child care centers as important venues for outreach to 

caregivers in the prevention of childhood overweight, especially for Hispanic and middle-

SEP groups living in Miami-Dade County. 
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INTRODUCTION 

The prevalence of childhood obesity in the United States remains a national public 

health problem. Approximately 12.7 million 2-to-19-year-olds are reported to be obese 

(Ogden et al., 2014). Childhood overweight in preschoolers is likely to track into adult 

obesity (Nader et al., 2006) and increases the risk of metabolic syndrome, cardiovascular 

disease, and Type 2 diabetes (Messiah, et al., 2012; Pulgaron & Delamater, 2014). Black 

and Hispanic minorities and lower socioeconomic groups are disproportionately affected 

by the increasing obesity rates. The knowledge of mechanisms underlying these 

differences remains limited (Wang & Beydoun, 2007; Taveras, Gillman, Kleinman, et al, 

2013). 

Based on the ecological model, environmental factors in the household, school, 

community, and societal systems may influence on the dietary, physical activity, and 

sedentary behaviors associated with childhood obesity (Davison & Birch, 2001). While 

the use of this model has been in use for researching factors associated with childhood 

obesity, childhood obesity studies have failed to account for neighborhood 

socioeconomic position and racial/ ethnic factors despite reports of an attenuation in the 

obesity disparities for some ethnic groups at the individual and community levels 

(Rossen, 2014). Therefore, the first aim of this research was to present a comprehensive 

conceptual model of determinants of obesity in preschoolers in the context of place, 

neighborhood physical, social environments, and residential segregation based on review 

of the literature.  

The child care environment plays an important role in childhood obesity prevention. 

Approximately 60% of preschool-aged children spend twenty-four hours or more and 
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consume 3-to-4 meals a day in child care in the United States (Freedman & Alvarez, 

2010). While the implementation of child care policies may contribute to better 

nutritional and physical activity practices for young children in these settings, previous 

studies indicate some states are lacking nutrition and physical activity policies that are 

consistent with national recommendations (Buscemi, Kanwischer, Becker, Ward, & 

Fitzgibbon, 2015; Duffey, Slining, & Benjamin Neelon, 2014). In Miami-Dade County, a 

Hispanic minority-majority metropolitan county, child care centers were required to 

adopt the provision of low/ fat-free milk, whole fruits and vegetables five days a week 

during meals and snack times. They were also required to adhere to two-hour screen time 

limits for children 2 years and older (CDC, 2013).  

Since the introduction of these policies, to our knowledge, there are no published 

studies that assessed the current state of child care centers’ practices and their adherence 

to these legislative rules. School-level economic disadvantage has been associated with 

higher obesity rates in school-aged children  (Springer et al., 2015). However, its role has 

not been explored in the preschool population. The child care center location may then 

serve as a socioeconomic indicator of household socioeconomic position (SEP), 

especially when parents report child care proximity to home, cost, quality of the center, 

and the parents’ cultural preference as reasons for selection of their child’s child care 

center (Lindsay, Salkeld, Greaney, & Sands, 2015). The aims of this study were to 

examine: (1) the current state of child care centers’ adherence to nutrition, physical 

activity, and screen time legislative regulations; and (2) the differences in centers’ 

adherence to nutrition, physical activity, and screen time regulations by center SEP (low, 

middle, high) in Miami-Dade County. 
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The household environment is also likely to contribute to the modeling of dietary and 

sedentary lifestyle behaviors in young children (Davison & Birch, 2001). The knowledge 

of early life factors (breastfeeding, bottle-feeding, timing of complementary foods) in 

children in child care remains limited as these have been studied in isolation from other 

known determinants (Birch & Doub, 2014; Grote & Theurich, 2014; Sexton & Natale, 

2009). No published study, to our knowledge, has analyzed racial, ethnic, and 

socioeconomic differences in determinants of overweight/obesity in preschoolers using 

child care center location as an indicator of socioeconomic position (SEP). Guided by the 

maternal-child life course approach (Perez-Escamilla & Kac, 2013) and socioecological 

framework (Davison & Birch, 2001), the aims of our study were to examine the 

association between overweight/obesity and: (1) early feeding, dietary, and screen-time 

behaviors in preschoolers; and (2) race/ethnicity and socioeconomic position in 3-5-year-

old children enrolled in child care centers located in various municipalities in Miami-

Dade County.  
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AIMS 

 

 The aims of this dissertation were to: 

Manuscript 1: Residential Segregation, Neighborhood Social and Physical Context in 

Obesity Disparities in Hispanic Preschoolers: A Conceptual Model 

Aim:  

To present a comprehensive conceptual model of determinants of obesity in preschoolers 

in the context of place, neighborhood physical, social environments, and residential 

segregation.  

 

Manuscript 2: State Mandated Nutrition, Physical Activity, and Screen-time Policies in 

Child Care Centers  

Aims: 

(1) To examine the current state of child care centers’ adherence to nutrition, physical 

activity, and screen time legislative regulations. 

(2) To examine the differences in child care centers’ adherence to nutrition, physical 

activity, and screen time regulations by center socioeconomic position (low, middle, 

high) in Miami-Dade County. 

(3) To observe the differences in total active play, outdoor play, and screen time by 

centers’ socioeconomic position. 
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Manuscript 3: Exploring Early life, Dietary, Sedentary, Racial/Ethnic and Socio-

economic Determinants of Overweight and Obesity in Preschoolers  

Aims:  

(1) To examine the association between overweight/obesity and early feeding, current 

dietary, and screen-time behaviors in preschoolers. 

(2) to examine the association between these determinants, race/ethnicity, and 

socioeconomic position in preschoolers from child care centers located in various 

municipalities in Miami-Dade County. 
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MANUSCRIPT 1 

Residential Segregation, Neighborhood Social and Physical Context in Obesity 
Disparities in Hispanic Preschoolers: A Conceptual Model 

 
Abstract 

BACKGROUND: During the last decade, there has been a significant inclusion 

in obesity prevention studies from individual characteristics to household factors then 

neighborhood factors. The study of place in the context of early childhood obesity studies 

has been limited to the food and physical built environment. AIM: To develop a new 

model conceptual framework examining the role of place and residential segregation in 

the context of race, ethnicity, social position, and socioeconomic disparities. RESULTS: 

The neighborhood social and physical factors as well as organizational, household and/or 

individual factors may serve as mediators of the correlation between residential 

segregation and obesity in Hispanic preschoolers. Segregated residential areas may 

represent supportive environments for new immigrants through the social networks, 

common languages, practices, and norms. CONCLUSIONS: We presented this model as 

a strategy to guide in the specification of factors in testable analytical models of racial 

residential segregation and obesity in Hispanic preschool children early in the life course. 

The model also has implications for other ethnic and migrant minorities living in ethnic 

enclaves in the United States. Recommendations for future research need are identified.  

KEYWORDS: residential, segregation, social position, preschooler, obesity, 

neighborhood, Hispanic 
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Introduction 

 Childhood obesity is a substantial national public health problem in the United 

States. Approximately 12.7 million children have been affected by the increasing obesity 

rates in the past decade (Ogden, Carroll, Kit, & Flegal, 2014). Compared with Whites, 

Hispanic and non-Hispanic Black children and adolescents reported higher obesity rates 

in 2011-2012 (22.4% and 20.2% respectively) (Ogden et al., 2014). Obesity in children 

carries several negative consequences, including the development of cardiovascular 

disease, Type 2 Diabetes Mellitus, low self-esteem, depression, and stigma (Freedman, 

Mei, Srinivasan, Berenson, & Dietz, 2007; Han, Lawlor, & Kimm, 2010; Messiah et al., 

2012; Puhl & Latner, 2007; Pulgaron, 2013). Because differences in individual-level risk 

factors cannot fully explain the racial and ethnic disparities related to weight outcomes in 

children, social contextual influences at the neighborhood and community levels have 

been the focus of recent studies (Debbink & Bader, 2011; Suglia et al., 2016). 

Racial residential segregation or the geographical clustering of racial and ethnic 

groups has been a determinant of racial inequalities in the United States (Acevedo-

Garcia, Osypuk, McArdle, & Williams, 2008; Massey & Denton, 1989; Williams & 

Collins, 2001). Living in the midst of economically disadvantaged urban communities 

exposed to high levels of crime (Jones-Webb & Wall, 2008; Krivo, Peterson, & Kuhl, 

2009) and higher obesity rates have been reported for Black and Hispanic minorities 

living in highly segregated residential areas (Corral, Landrine, & Zhao, 2014; Kershaw, 

Albrecht, & Carnethon, 2013). The healthy migrant or Hispanic/ Latino migrant paradox 

has not been reflected in Hispanic preschool overweight children (Baker, Rendall, & 

Weden, 2015; Kim, Collins, & Grineski, 2014).  First and second generation migrant 
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Hispanic preschoolers living in Hispanic migrant enclaves and Hispanic minority-

majority metropolitan areas are experiencing increasing obesity rates (Messiah et al., 

2015; Nobari et al., 2013).  

While the socioecological model has been currently in use for researching factors 

associated with childhood obesity, there are limitations associated with the use of this 

model (Davison & Birch, 2001; Dev, McBride, Fiese, Jones, & Cho, 2013). The 

childhood obesity community studies have failed to account for neighborhood 

socioeconomic position and racial/ ethnic factors despite reports of an attenuation in the 

obesity disparities for some ethnic groups at the individual and community levels 

(Rossen, 2014). It has been difficult to establish causality of neighborhood effects versus 

selective residential mobility due to the cross-sectional nature of the studies (Jokela, 

2014). Current models have been limited in examining temporality in the order of factors 

for person-place interaction across the lifespan (Daniel, Moore, & Kestens, 2008). 

Therefore, our understanding of the timing of exposure to these multiple factors 

continues to be limited. Understanding the temporal and cumulative effects of these 

factors is of great importance, especially when studies report critical periods in the life 

course (pre-pregnancy, prenatal, infancy, early childhood) increasing the risk of obesity 

throughout the lifespan (Pudrovska, Logan, & Richman, 2014). A maternal-child life 

course framework has further been advocated in the studies (Perez-Escamilla & Kac, 

2013).  

Methods 

In the midst of the increasingly persistent disparities in childhood obesity, there is 

a need to reexamine existing models and develop new model conceptual frameworks with 
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particular attention to segregation contextual factors in the neighborhood social and 

physical environments. Therefore, the objective of this paper is to present a 

comprehensive conceptual model of determinants of obesity in preschoolers in the 

context of place, neighborhood physical, social environments, and residential 

segregation. In segregated environments with increased prevalence of obesity, we 

hypothesize that ethnic-related factors in the neighborhood social and physical 

environment are likely to mediate the association between residential segregation and 

obesity in Hispanic preschool children. The proposed model, Segregation, Social 

Position, Intermediate, Proximate, and Immediate (SSIPI) Health Risk Model, is an 

adaptation of the Healthy Environments Partnership conceptual model (HEP) (Schulz et 

al., 2005) and a conceptual framework of biosocial pathways in the relationship between 

geospatial clustering of disadvantage and cardiovascular and glycemic disease (Daniel, 

Moore, & Kestens, 2008).  

There are distinctive benefits to the application of this model as it exclusively 

recognizes the role of socioeconomic position, race-based residential segregation, and 

income inequalities as fundamental factors likely to influence on the neighborhood social 

and physical environments, intermediate, proximate, and immediate sociodemographic 

and behavioral factors associated with childhood obesity, and ultimately cardiovascular 

risk (Schulz et al., 2005). We elaborate on the role of federal, state, and local policies and 

programs in moderating racial/ ethnic residential segregation while accounting for the 

effects of time during the person-place interactions throughout the life course. While the 

focus of this model is on preschool Hispanic children, the use of this model has relevance 

to other racial/ethnic groups affected by the increased prevalence of obesity and living in 
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segregated environments. In the model we attempt to explain biological plausibility and 

temporarily through biosocial pathways linking place to health throughout the various 

stages in the life course (Daniel, et al., 2008). Lower socioeconomic position resulting 

from lack of social, geographical mobility and income inequalities is likely to present 

cumulative risks of overweight and obesity (Elhakeem, Hardy, Bann, Caleyachetty, 

Cosco, et al., 2016; Ravensbergen, Buliung, Wilson, and Faulkner, 2016). In this review 

we discuss the factors associated with overweight and obesity as well as methodological 

considerations for future research work in Hispanic preschoolers living in segregated 

environments.  

Results 

Segregation, Social position, Intermediate, Proximate, and Immediate (SSIPI) Health 

Risk Model  

 Racial/ ethnic residential segregation and socioeconomic inequalities 

Racial/ethnic residential segregation is presented in figure 1 as a fundamental factor that 

influences intermediate, proximate, and immediate risk factors of obesity in children in 

general, however, our focus here on Hispanic preschool children. Racial/ ethnic 

residential segregation, a form of institutional discrimination, arises from individual 

residential preferences and discriminatory and exclusionary practices and policies in 

housing markets (Massey & Denton, 1989). Foreign-born Hispanics are more segregated 

from non-Hispanic Whites than their U.S. born counterparts (Iceland & Scopilliti, 2008) 

with differential patterns based on regional concentration, population size, nativity, 

English language ability, and local socioeconomic conditions (Massey & Denton, 1989). 
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Segregated residential areas represent areas of high poverty and decreased access to 

resources, especially for those limited by blocked social and spatial mobility (Borjas, 

1998; Osypuk, Bates, & Acevedo-Garcia, 2010). Residential segregation has been 

correlated with inequalities in the quality of education, employment opportunities, 

income levels, access to retail outlets and health care providers, and poor neighborhood 

quality (Stromgren et al., 2014; Williams & Collins, 2001).  In the model, this process is 

presented with the use of bi-directional arrows to indicate the reciprocal effect between 

residential segregation and inequalities to resources (Schulz et al., 2005). 

 Hispanic immigrants working in ethnic enclaves report negative economic 

outcomes as a result of undesirable jobs and lower wages when compared to those 

working in mainstream economies (Xie & Gough, 2011). Despite these findings, some 

studies report living in Hispanic enclaves being associated with increased access to social 

networks, social support, and healthy practices and norms for Hispanic migrants (Kim et 

al., 2014; Osypuk et al., 2010). Hispanic and foreign-born neighborhoods have been 

reported as having a protective effect against obesity in children (Kimbro & Denney, 

2013). However, these findings have not been consistent, especially when Hispanic 

preschoolers experience higher obesity rates compared to other ethnic groups in some 

geographical areas (Weedn, Hale, Thompson, & Darden, 2014). The interaction effects of 

neighborhood deprivation and individual-level socioeconomic status appear to be more 

marked in Hispanic preschoolers when compared to non-Hispanic Whites and Blacks 

(Rossen, 2014). The studies further suggest increasing obesity risks for Hispanic 

preschoolers living in Spanish-speaking segregated areas, with individual factors, such as 

Spanish speaking as the household language mediating the association (Nobari et al., 
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2013). These conflicting findings warrant the need to explore further the role of family 

household and individual factors in the context of segregated residential environments 

among Hispanics. We discuss these as intermediate, proximate, and immediate factors in 

the association with childhood obesity. 

As proposed by Daniel et al. (2008), variation in the timing and intensity of the 

exposures resulting in variable induction times between exposure and disease outcome as 

individuals move from place to place and neighborhoods evolve over time (Daniel et al., 

2008; Houghton, Kelleher, & Duncan, 2003). Daniel et al (2008) describe the changes in 

structure and context as dynamic, evolving through time, reflected on the y axis. 

Communities may experience the effects of changes in policies and programs to prevent 

childhood obesity at the neighborhood level (Ritchie et al., 2015; Yoong et al., 2016). 

Reports from longitudinal studies indicate changes in child body mass index (BMI) may 

take place in response to changes in the neighborhood food store environment across time 

(Chen & Wang, 2016). With changes in environmental characteristics, mobility may 

serve a protective role in weight gain during the lifespan (Jones, 2015).  The time factor 

on the x axis signifies the cumulative exposures, whether immediate, proximate, 

intermediate, or fundamental, prone to variable induction and outcome times (Daniel et 

al., 2008; Schulz et al., 2005).  

While the focus of this model is towards the framing of racial residential 

segregation, neighborhood social and physical contextual effects on preschoolers, the 

effects are likely to carry throughout the lifespan. Childhood, adolescence, and adulthood 

are presented as part of the life stages on the x axis as they represent distinctive, 

vulnerable periods in the tracking of overweight and obesity throughout the life course 
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(Davidson et al., 2014; Johnson et al., 2014). During childhood, school-related factors, 

including peers, the school environment, and the neighborhood surrounding the school 

environment are likely to impact on children’s risk of obesity (Elder, et al., 2010).  

Adolescents and youth are subject to different types of influences, including peers, the 

media over the type of foods and activities in the school or social network. Ultimately, 

the increased in BMI is likely to track in the adult years, impacting on cardiovascular 

disease risk as well as other obesity-related chronic diseases.  

Intermediate Factors: Neighborhood Physical and Social Environments 

 Racial/ethnic residential segregation and its associated inequalities are likely to 

affect the quality of the neighborhood physical and social environments where Hispanic 

children reside (arrows 1 and 2). Hispanic and Black children face increasing inequalities 

in accessibility to higher-opportunity neighborhoods when compared to non-Hispanic 

Whites (Acevedo-Garcia et al., 2008; Rossen, 2014). For Mexican-Americans living 

below poverty level, the risk of obesity does not attenuate even in the midst of lower 

neighborhood deprivation as observed in non-Hispanic Whites (Rossen, 2014). Hispanics 

living in neighborhoods with higher immigrant composition have reported worse 

neighborhood factors (walkability, social cohesion or trust, and lower neighborhood civic 

participation) when compared to neighborhoods with lower proportion of foreign-born 

Hispanics (Osypuk, Diez Roux, Hadley, & Kandula, 2009). Factors such as parental 

perception of physical and social neighborhood disorder, traffic safety, availability of 

places for child’s physical activity, and neighborhood social informal controls have been 

associated with lower levels of physical activity and higher Body Mass Index (BMI) in 

Hispanic preschoolers (Mendoza, McLeod, Chen, Nicklas, & Baranowski, 2014; 
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O'Connor et al., 2014). Mothers of foreign-born Hispanics living in neighborhoods with 

higher concentration of immigrants report lower levels of physical activity and higher 

levels of physical and social neighborhood disorder (Brewer & Kimbro, 2014). 

Therefore, parents are more likely to have their children engage in sedentary behaviors, 

especially the increased use of screen time (Mendoza et al., 2014; O'Connor et al., 2014). 

This is represented by the bidirectional arrows between the interpersonal parental factors 

and the intermediate factors in the conceptual model (arrows 3 and 4). Municipal support 

systems, including adequacy and competence of police, fire-fighting, and other municipal 

services can help moderate the negative physical and social neighborhood factors as they 

relate to safety in residentially segregated environments (Schulz et al., 2005).  

Lower socioeconomic status communities are also more likely to experience 

higher concentration of air pollutants (Hajat, Hsia, & O'Neill, 2015). Higher prenatal 

exposure to air pollutants has been associated with higher body size in young children, 

after adjustment for gender, age, ethnicity, birth weight, maternal receipt of public 

assistance, and pre-pregnancy obesity (Rundle et al., 2012). Exposure to pollutants is also 

likely to increase the risk of low birth weight and small-for-gestational-age births 

(Vinikoor-Imler, Davis, Meyer, Messer, & Luben, 2014). These findings have been 

reported in infants born to women with lower socioeconomic status, chronic 

hypertension, diabetes and high BMI (Laurent et al., 2014). Next, the food environment 

represents another important factor to examine in segregated residential areas for its 

implications in the prevention of childhood obesity. Non-chain supermarkets, grocery 

stores, fast-food restaurants, and energy-dense foods are more prevalent in low-income, 

minority neighborhoods (Zenk et al., 2005). Hispanic census tracts with up to 20% of 
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households living below the federal poverty level report having the most grocery stores 

(Bower, Thorpe, Rohde, & Gaskin, 2014; Zenk et al., 2005).  These factors are likely to 

contribute to the accessibility of fresh fruit, vegetables, low-fat milk, and high-fiber foods 

(Jaskiewicz et al., 2013; Larson, Story, & Nelson, 2009).  

Some studies report children’s increasing weight status despite proximity to local 

supermarkets with accessibility to healthier food options (Chaparro et al., 2014; Ohri-

Vachaspati, Lloyd, Delia, Tulloch, & Yedidia, 2013). While there are no studies on 

residential segregation and food options for preschoolers, limited studies report Black 

adults’ selection of food markets being associated with lower BMI status while 

supermarkets, wholesale clubs, and food pantries have resulted in opposite findings 

(Hosler, Michaels, & Buckenmeyer, 2016). Small corner groceries are more prevalent in 

Black neighborhoods as compared to racially mixed and white neighborhoods in 

predominantly Black-White communities (Morland, Wing, Diez Roux, & Poole, 2002; 

Zenk, Mentz, Schulz, Johnson-Lawrence, & Gaines, 2016). Hispanics living in 

neighborhoods with higher immigrant composition are more likely to being exposed to 

healthier food environments (Osypuk et al., 2009). Findings from limited studies suggest 

that there are differentials in quality of the diets in Hispanics by ethnic subgroups. One 

study reported differentials in the children’s consumption of ethnic foods, with Mexicans 

having the healthier diets and lower obesity rates when compared to Dominicans and 

Puerto Rican subgroups (Vangeepuram, Mervish, Galvez, Brenner, & Wolff, 2012).  

Organizational factors in the social environment, such as the child care center or 

early learning environment present opportunities in the prevention of childhood obesity 

(Benjamin Neelon, Taveras, Ostbye, & Gillman, 2014).  Lower-income Hispanic children 
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attend preschool classrooms segregated by family income, race, and ethnicity (Reid & 

Kagan, 2015). In some metropolitan areas there is preference by Hispanic families to 

have their children attend family child care centers operated by Hispanic staff (Lindsay, 

Salkeld, Greaney, & Sands, 2015). In these settings, educators play a significant role in 

the promotion and modeling of healthy behaviors in young children (Ward, Belanger, 

Donovan, & Carrier, 2015). Their perceptions and beliefs are important as they may 

shape the physical activity, screen-time, and dietary behaviors in children under their care 

(Tovar, Mena, Risica, Gorham, & Gans, 2015). Policy-related factors displayed to the left 

of the conceptual model have significant implications as federal, state, local policies and 

programs may help moderate the effects of residential segregation and inequalities for 

Hispanic minorities. Changes in child care regulations in nutrition, physical activity, and 

screen-time have been associated with lowering prevalence of obesity in low-income 

preschool groups (Sekhobo et al., 2014). Other factors such as the centers’ participation 

in the Child and Adult Care Food program (CACFP) moderately increases the 

consumption of milk, fruits, vegetables, and meat/meat alternatives, and may reduce the 

prevalence of overweight and underweight in young children (Korenman, Abner, 

Kaestner, & Gordon, 2013; Ritchie et al., 2012). 

Proximate Factors: Parental Household Factors 

 Parental household factors in the context of residential segregation in the 

preschool Hispanic population need to be explored. Based on studies in older children, 

foreign-born Hispanic immigrants are more likely to have lower family income and 

maternal education, and to live in areas of higher immigrant density and greater linguistic 

isolation (Gordon-Larsen, Harris, Ward, & Popkin, 2003). Rapid acculturation of 
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overweight-related behaviors is likely to take place in U.S. born relative to foreign-born 

immigrants. However, children and adolescents tend to participate in global culture more 

quickly than their parents (Gordon-Larsen et al., 2003; Sobal, 2001).  Longer U.S. 

residence has been associated with increased overweight later in the life course, as 

observed in Puerto Rican and Cuban youth (Gordon-Larsen et al., 2003). Acculturation 

factors such as language use in the household also need to be explored, especially when 

children of Spanish-speaking-only households are twice as likely to have an obese 

preschool child when compared to English-only speaking households (Messiah et al., 

2015).  

It has been well established that parents play an important role in the prevention 

of obesity in children during the preschool age. Children’s dietary and physical activity 

behaviors have been associated with parental dietary and physical activity behaviors 

(Pearson, Biddle, & Gorely, 2009; Ruiz, Gesell, Buchowski, Lambert, & Barkin, 2011). 

The parental influences are likely to moderate the child’s individual factors, thus 

increasing his/her risk of obesity (arrow 5). Other factors such as parents’ food practices 

and their perception of a healthy weight may also play a role in their child’s weight status 

(Chaparro, Langellier, Kim, & Whaley, 2011; Sherry et al., 2004). Parental 

underestimation of their child’s weight status is more prevalent in Hispanic parents of an 

overweight/obese child when compared to other racial/ethnic groups (Boutelle, 

Fulkerson, Neumark-Sztainer, & Story, 2004; Gauthier & Gance-Cleveland, 2015, 2016). 

The family and cultural context are also important, as Hispanic mothers report pressures 

of familial and cultural influences endorsing a "chubby child" despite health-related and 

social consequences of childhood overweight (Lindsay, Sussner, Greaney, & Peterson, 
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2011). These factors need to be studied, especially when lower-income Spanish speaking 

families with young children are likely to have traditional foods more readily available 

than American foods (Evans et al., 2011). 

Factors such as food availability and cost, health concepts, the eating habits of 

children, and long work hours also play a role in the parents’ selection of foods brought 

into the home environment (Gray, Cossman, Dodson, & Byrd, 2005). Lower-income 

Hispanic children are likely to experience food insecurity and this in turn increases their 

risk of obesity (Mangini, Hayward, Dong, & Forman, 2015; Papas, Trabulsi, Dahl, & 

Dominick, 2015). Higher food security has been associated with higher consumption of 

fruit and vegetables and lower consumption of unhealthy foods, moderated by ethnicity 

in Hispanic and Haitian households (Asfour et al., 2015). Low-income Hispanic 

households face higher rates of food insecurity than national average (26.2%) when 

compared to Black and White, non-Hispanic households (Coleman-Jensen, Nord, 

Andrews, & Carlson, 2011). The presence of federally funded nutrition assistance 

programs such as the Supplemental Nutrition Assistance Program (SNAP) may help 

moderate the food insecurity in the household for parents and preschool Hispanic 

children living in segregated residential areas (Mabli & Worthington, 2014). Participation 

in these programs may also serve as a vehicle for nutrition education and promotion of 

physical activity in Hispanic vulnerable populations (Mabli & Worthington, 2014; Stang 

& Bayerl, 2010).  

Maternal factors have received increased attention in the programming of 

childhood obesity early in the life course. Findings from longitudinal and cross-sectional 

studies report maternal adversity and chronic exposure to stress in the life course increase 
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the risk of pre-pregnancy obesity, maternal gestational weight gain, and obesity risk in 

the offspring (Ranchod et al., 2016; Boney, Verma, Tucker, & Vohr, 2005). An increase 

in maternal stressors has been reported to amplify a food secure child's probability of 

being overweight or obese (Gundersen, Lohman, Garasky, Stewart, & Eisenmann, 2008). 

For Hispanic mothers, stress-related factors including interpersonal discrimination have 

also been associated with increased obesity risks in Hispanic preschoolers (Acevedo-

Garcia, Rosenfeld, Hardy, McArdle, & Osypuk, 2013; Kelly, Becares, & Nazroo, 2013). 

Low-birthweight (weight < 2500 grams) presents increased obesity risks when combined 

with accelerated weight gain during the first six months of life (Bjerregaard et al., 2014; 

Sacco, de Castro, Euclydes, Souza, & Rondo, 2013). Simultaneously, living in 

disadvantaged neighborhoods, comprised of poverty, deprivation, racial residential 

segregation or racial composition, and crime increases the risk for preterm birth and low 

birth weight in infants (Ncube, Enquobahrie, Albert, Herrick, & Burke, 2016). 

Differences have been observed between foreign and U.S. born Hispanic enclaves, with 

U.S. born Mexican American mothers living in U.S. born Hispanic enclaves reporting 

higher prevalence of low-birthweight rates when compared to those living in Mexican-

born enclaves (Osypuk et al., 2010).  

Other maternal factors such as pregnancy-induced hypertension, preeclampsia, 

undernutrition, smoking during pregnancy, hypercholesterolemia, increased 

glucocorticoid secretion, and chronic exposure to stress have been reported in high-

prevalence low-birthweight segregated areas (Szostak-Wegierek & Szamotulska, 2011). 

However, maternal smoking during pregnancy, an established risk factor for childhood 

obesity, is prevalent in Hispanic women living in less racially segregated area with higher 
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exposure to non-Hispanic White groups (Yang, Shoff, Noah, Black, & Sparks, 2014).  

Access to prenatal care may help moderate the segregation effects in Hispanic mothers, 

as they report inadequate prenatal care utilization associated with increased risk of 

prematurity and other negative birth outcomes (Partridge, Balayla, Holcroft, & 

Abenhaim, 2012). The limited studies indicate Hispanic and Black lower-income women 

are less likely to seek prenatal care when compared to non-Hispanic Whites (Chang, 

Tabet, Elder, Kiel, & Flick, 2016; Chung, Gregorich, Armitage, Gonzalez-Vargas, & 

Adams, 2014). Factors such as the concentration of community hospitals and hospital 

obstetric beds and supply of health care professionals are likely to help mitigate the 

negative effects of residential segregation in highly prevalent low-birthweight areas 

(Nyarko & Wehby, 2012). The mode of delivery of prenatal education and medical care 

for ethnic minorities such as Hispanics may contribute to their increase in prenatal care 

utilization (Lindberg, DeBoth, & Anderson, 2016; Tandon, Cluxton-Keller, Colon, Vega, 

& Alonso, 2013).  

Immediate Individual Factors  

 Immediate factors such as the child’s dietary and physical activity behaviors 

present a more direct effect in the development of childhood obesity (arrow 6). Living in 

immigrant enclaves may be differentially protective for Hispanic children based on 

individual and household factors (Glick & Yabiku, 2015). While higher immigrant 

density may be significantly more protective for lower income children, it may be less 

protective for those in worse general health, including those with higher BMI measures 

(Kim et al., 2014).  As displayed in the model, parental and household factors will 

influence on the immediate individual factors (arrow 6).  Despite Hispanic households’ 
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access to a yard or open space and usable play equipment, Hispanic children, especially 

foreign-born Hispanic children report lower levels of physical activity (Brewer & 

Kimbro, 2014) (Chuang, Sharma, Skala, & Evans, 2013; Innella, Breitenstein, Hamilton, 

Reed, & McNaughton, 2015). Studies report television watching during meals and using 

TV as babysitter and tool to learn English being prevalent in Hispanic children (Lindsay, 

Sussner, Greaney, & Peterson, 2009). Recent studies report racial and ethnic differences 

in the proportion of children meeting the 5-2-1-0 targets (≥5 servings of fruit and 

vegetables, ≤2 hours of screen-time, ≥1 hour of physical activity, and 0 sugar-sweetened 

beverages daily), and Hispanic children reporting the lowest levels of physical activity. 

Overall, they are second to Blacks in not meeting these overall targets (Haughton, Wang, 

& Lemon, 2016). 

The social and physical neighborhood context may contribute to the development 

of childhood obesity by an accumulation of disadvantage over time through exposures 

during critical periods in the developmental trajectories (Daniel et al., 2008; Galobardes, 

Smith, & Lynch, 2006). Exposures to negative, stressful conditions as well as those that 

may place a physiological demand, may result in overexposure to neural, endocrine, and 

immune stress mediators (allostatic load), leading to increasing weight, elevated glucose 

levels, lower high density lipoproteins, and cardiovascular risk (Schulz et al., 2012).  

Factors such as nativity, migration history, including time since immigration, number of 

residential moves, duration of residency, and intensity of exposures between and within 

places need to be considered with differential individual experiences though the life 

course (Daniel et al., 2008). Some of these factors have been associated with increasing 

weight status in Hispanic ethnic minorities (Glick & Yabiku, 2015; Goulao, Santos, & 
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Carmo, 2015). The life-course perspective is necessary to frame the mechanisms by 

which risk factors in the early childhood period may contribute to the development of 

chronic diseases such as obesity during the life trajectory (Acevedo-Garcia et al., 2013; 

Daniel et al., 2008). Early childhood overweight and obesity track into the adulthood 

stage (Nader et al., 2006), and disparities in maternal/caregiver factors contribute to the 

programming of obesity early in the life course (Dixon, Pena, & Taveras, 2012).  

 Other factors such as early initiation and longer duration of breastfeeding present 

protective effects in the development of childhood obesity (Spatz, 2014). Hispanics 

report lower breastfeeding rates in eastern states (Lind, Perrine, Li, Scanlon, & Grummer-

Strawn, 2014; Scanlon, Grummer-Strawn, Li, & Chen, 2010). Breastfeeding rates in 

Hispanics are likely to decrease with greater U.S. acculturation (Perez-Escamilla & 

Putnik, 2007; Rassin et al., 1994; Singh, Kogan, & Dee, 2007) and second and third-

generation status (Barcelona de Mendoza, Harville, Theall, Buekens, & Chasan-Taber, 

2016). Spanish-speaking mothers are more likely to initiate, intend, and maintain 

breastfeeding when compared to English-speaking Hispanic mothers, non-Hispanic 

Whites, and Black mothers (McKinney et al., 2016). In the promotion of lactation, 

employment requirements to have a site and/or break time for mothers to lactate and the 

presence of a state coalition funded for a longer period of time have been associated with 

higher breastfeeding state rates (Dozier & McKee, 2011). Supportive programs such as 

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

opportunities to increase breastfeeding practices in Hispanic mothers (Zhou, Emerson, 

Husaini, & Hull, 2014). Lastly, limited studies indicate genetics contributing to obesity 

susceptibility through biological pathways related to glutamate signaling, insulin 
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secretion, energy metabolism, and adipogenesis (Farooqi & O'Rahilly, 2006; Locke et al., 

2015; Shungin et al., 2015; Willer et al., 2009). It has been suggested that epigenetic 

mechanisms may mediate early environmental exposures during pregnancy with 

programmed changes in gene expression that may affect fetal/newborn development 

resulting in offspring obesity and obesity-associated metabolic abnormalities such as 

metabolic syndrome (Desai, Jellyman, & Ross, 2015). Their role in the context of 

neighborhood social and physical factors in segregated environments in Hispanic 

preschoolers need to be explored.  

Discussion 

 Despite reports of racial residential segregation within Hispanic communities, 

Hispanics continue to be underrepresented in studies of neighborhood context, residential 

segregation, and early childhood and maternal health (Mendez, Hogan, & Culhane, 2014; 

Messer, Vinikoor-Imler, & Laraia, 2012; Kramer & Hogue, 2009; Oka & Wong, 2014). 

The adult population has been the target of recent residential segregation obesity studies 

(Kershaw & Albrecht, 2014; Kershaw et al., 2013). Early childhood studies in Hispanic 

subgroups have centered on maternal prenatal and infant birth weight related outcomes 

(Acevedo-Garcia, Soobader, & Berkman, 2007; Osypuk et al., 2010). Based on the 

limited studies, there is a need for more comprehensive methodological approaches to 

measure the various dimensions of residential segregation, particularly for Hispanics 

(Massey, 2012; Massey & Denton, 1989; Reardon & O’Sullivan, 2004). There are 

methodological inconsistencies in the measures used to account for the population group 

distribution and isolation or interaction within areal units or neighborhoods (Oka & 

Wong, 2014). Other factors such as school segregation, neighborhood social, economic, 
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and contextual factors need to be addressed in the studies (Britton & Shin, 2013; Evenson 

et al., 2009; Vinikoor-Imler, Messer, Evenson, & Laraia, 2011) (Acevedo-Garcia et al., 

2013).  

Other limitations of the studies include the use of self-reported maternal data and 

limited maternal child information from birth certificates (Britton & Shin, 2013; Debbink 

& Bader, 2011). Other interpersonal factors such as maternal prenatal and pre-pregnancy 

health measures, including pre-pregnancy maternal weight (Messer et al., 2012), and 

country of natality (Britton & Shin, 2013) need to be included as these may play a 

differential role in the birth and weight-related outcomes for children living in segregated 

environments. Further studies are needed to clarify some of the contradictory findings as 

they relate to childhood obesity with attention to ethnic subgroups. The limited 

residential segregation studies have been characterized by the use of multilevel, 

population-based, cross-sectional, and hierarchical modeling methods using prevalent 

health outcomes (Osypuk, 2013). Further research including longitudinal studies, 

modeling the mediation of immediate, proximal, and distal exposures in segregated 

environments across time based on the age and developmental period of exposure are 

also needed (Acevedo-Garcia & Osypuk, 2008; Osypuk, 2013). Merging of individual 

and neighborhood factors with geographical information system (GIS) techniques to 

examine spatial segregation in the context of health are also needed (Wen & Maloney, 

2011), especially in the preschool population.  

Studies and health promotion efforts addressing obesity trends in Hispanic 

children must account for organizational and environmental influences on the day-to-day 

social context of young immigrant families (Lindsay et al., 2009). We need to continue 
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the study of nutrition, physical activity, and sedentary behaviors related to overweight 

and obesity in young children in the context of the ecological model (Institute of 

Medicine, 2004). The ecological framework may inform our understanding of the effects 

of racial residential segregation in the various levels that children may be exposed during 

critical periods such as the early childhood years (Acevedo-Garcia et al., 2013). While no 

single study can provide the necessary data to understand the complex nature of obesity 

in children (Cockrell Skinner & Foster, 2013), rigor in measures to address the 

neighborhood influences in the food environment on individual dietary and physical 

activity behavior instruments at the community level are also advocated (Saelens & 

Glanz, 2009). Racial residential segregation studies need to be inclusive of cultural 

values, frameworks, resources, and institutional policies and practices (Griffith, Johnson, 

Ellis, & Schulz, 2010). Residential segregation studies in neighborhood local and 

metropolitan areas are advocated as these may represent a different range of exposures, 

structural barriers or risks (Osypuk, 2013). Measures such as the neighborhood index of 

opportunity present an alternative measure of neighborhood-based protective (risk) 

factors of children’s health development (Acevedo-Garcia et al., 2013). Their use in the 

context of childhood obesity as a health outcome will need to be explored.  

Conclusions 

 With the persistent disparities in the prevalence of obesity in Hispanic young 

children and the complex nature of childhood obesity, there is a need for improved 

conceptual frameworks to examine the contextual factors in the environments in which 

preschool children live and play. The ecological and life course frameworks should be 

considered in the study of individual, household, organizational, and community factors 
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associated with childhood obesity in race-based segregated environments. This paper 

conceptualizes the role of the neighborhood social and physical factors as well as 

organizational, household and/or individual factors as mediators of the correlation 

between residential segregation and obesity in Hispanic preschoolers. We presented this 

model as a strategy to guide in the specification of factors in testable analytical models of 

racial residential segregation and obesity in Hispanic preschool children early in the life 

course. The model also has implications for other ethnic and migrant minorities living in 

ethnic enclaves in the United States.  

As presented in the model in figure 1, racial and ethnic residential segregation 

interacts with inequalities in allocation of resources in Hispanic communities/ 

neighborhoods. Factors in the neighborhood social and physical environments, as well as 

household, organizational, and individual factors are likely to mediate the association 

between residential segregation and child’s development of obesity during the preschool 

period. Policies and programs targeting the nutrition, physical activity, and early life risk 

factors associated with obesity present significant opportunities to help mitigate the 

negative effects of residential segregation and inequalities for Hispanic young children. 

Based on the last two decades of childhood obesity research, we have an increased 

understanding of the fundamental, intermediate, proximate, and immediate factors 

associated with obesity during the early childhood period. Research in the context of 

racial residential segregation shows that while segregated residential areas may be 

affected by adverse environments limited to physical activity or access to healthy foods, 

they may represent supportive environments particularly for new immigrants through the 

social networks, common languages, practices, and norms.  
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This review provides practitioners, researchers, and policy makers with important 

information on factors associated with childhood obesity in the preschool Hispanic 

population living in segregated, disadvantage areas. In terms of policy, this review 

highlights the importance of national, state, and local programs in moderating the effects 

of food insecurity and negative food and physical activity environments for Hispanic 

preschool minorities. Future studies should examine whether the experience and effects 

of institutional discrimination in the form of residential segregation vary by 

developmental age, country of natality, length of residential stay, as well as number of 

residential moves for young children. It will be important to determine the cumulative 

effects of these exposures across time, and whether interpersonal and institutional 

discrimination may interact effecting increased risk of obesity in Hispanics children. This 

review highlights methodological considerations for future studies of racial residential 

segregation and intervention work in lower-income, Hispanic children during the early 

childhood period. Considerations for future studies should extend to the use of 

longitudinal studies to observe the causal effect of racial/ethnic neighborhood factors on 

obesity risk. Other factors to account for should include the study of changes within the 

community with migration/mobility of other ethnic groups across time. State, federal, and 

community programs and policies should also be studied in their role to offset disparities.  
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MANUSCRIPT 2 

State Mandated Nutrition, Physical Activity, and Screen-time Policies  

in Child Care Centers  

Abstract 

BACKGROUND: The child care center (CCC) environment presents opportunities for 

healthy weight promotion in preschoolers. AIM: To examine: (1) current state of CCC 

adherence to nutrition, physical activity and screen-time legislative regulations, and 

differences in their adherence by center socioeconomic position (SEP) (low, middle, 

high) in Miami-Dade County. METHODS: The following measures were collected in 34 

CCC: (1) the Environment and Policy Assessment and Observation (EPAO) tool to 

evaluate nutrition, physical activity, and screen-time practices during one school day. 

RESULTS: Twenty-five of the centers (73.5%) were participants of the Child and Adult 

Care Food Program. Almost 80% of the centers adhered to serving low/fat-free milk to 

children older than 2-years-old. Only 34.5% served vegetables and 75.9% served whole 

fruits during meals/snacks. Ninety-four percent of the centers had quiet and active play 

incorporated into their daily routines. All centers adhered to the two-hour screen-time 

limit for children older than 2-years-old. Low and middle-SEP centers fared better in the 

serving of fruits, vegetables, and low fat/ fat free milk. The centers averaged one hour in 

outdoor play regardless of SEP. High-SEP centers had no TV or screen-time during day 

of observation. CONCLUSIONS: CCC practices highlight opportunities for 

improvement in nutrition, physical activity, and screen-time practices in the prevention of 

overweight in early childhood.    

KEYWORDS: child care, nutrition, physical activity, screen-time, childhood obesity 
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Introduction 

  In the United States (U.S.), the prevalence of obesity in 2-19-year-old children has 

more than tripled over the last thirty years and has remained unchanged at 17% for the 

past decade or so (Ogden et al., 2016). Among children 2-to-5 years-old, obesity 

increased from 7.2% in 1988-1994 to 13.9% in 2003-2004 and then decreased to 9.4% in 

2013-2014 (Ogden et al., 2016).  Childhood obesity tracks into adulthood (Nader et al., 

2006) and increases the risk of hypertension, heart disease, stroke, diabetes, and some 

forms of cancer, which are all among leading causes of death in adults in the U.S. 

(Daniels, 2009). Based on the ecological systems model, the development of childhood 

overweight is the interaction of the child individual behaviors (dietary, physical, and 

sedentary) influenced by the family and school environment, embedded in the community 

and society as larger social contexts (Davison & Birch, 2001). The child care 

environment plays an important role in the modeling of nutritional and physical activity 

behaviors that can impact on young children’s weight status as it is likely to track 

throughout the rest of the life course (Cantallops, Ponseti, Vidal, Borràs, & Palou, 2012).  

More than three-fourth of U.S. children under the age of five eat at least three meals a 

day and engage in physical activity in child care centers (CCC) (Laughlin, 2013). 

Previous studies report children in CCC are not getting the necessary daily nutritional and 

physical activity requirements, placing them at increased risk of overweight (Alberdi et 

al., 2016; Erinosho, Hales, Vaughn, Mazzucca, & Ward, 2016). While the 

implementation of child care policies may contribute to better nutritional and physical 

activity practices for young children, previous studies indicate some states are lacking 
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nutrition and physical activity policies that are consistent with national recommendations 

(Buscemi, Kanwischer, Becker, Ward, & Fitzgibbon, 2015; Duffey, Slining, & Benjamin 

Neelon, 2014). The implementation of policies and programs at the local and state level 

may also help to improve the racial, ethnic, and socioeconomic disparities in the 

prevalence of obesity in early childhood. Low-income groups, Hispanics, and Non-

Hispanic Blacks are disproportionately affected by obesity and its related comorbidities 

(Ogden, Lamb, Carroll, & Flegal, 2010).  

Socioeconomic status plays an important role as an indicator of children’s health and 

its effects are likely to extend to the school environment. School-level economic 

disadvantage has been associated with higher rates of obesity in school-aged children  

(Springer et al., 2015), yet its role has not been explored in the preschool population. 

There have been reports of socioeconomic gradients on children’s diet according to the 

socioeconomic indicator used, further suggesting indicator specific pathways of influence 

on children’s dietary intake (Zarnowiecki, Ball, Parletta, & Dollman, 2014). The child 

care center location may then serve as a socioeconomic indicator of household 

socioeconomic position (SEP), especially when parents report child care proximity to 

home, cost, quality of the center, and the parents’ cultural preference as reasons for 

selection of their child’s child care center (Lindsay, Salkeld, Greaney, & Sands, 2015). It 

may also serve as an alternative socioeconomic indicator likely to influence on children’s 

diet and physical activity.  

In Miami-Dade County (MDC), a Hispanic minority-majority metropolitan area, 75% 

of the children population under five-years of age are in some form of childcare (The 
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Children’s Trust, 2015). National standards (Caring for Our Children. National Health 

and Safety Performance Standards; Guidelines for Early Care and Education Programs, 

3rd Edition (CFOC3) (American Academy of Pediatrics, American Public Health 

Association, National Resource Center for Health and Safety in Child Care and Early 

Education., 2011) released in 2011 lead to legislative changes in screen time, physical 

activity, and nutrition child care policies under the Florida Administrative Code Rule 

65C-22.005. These changes required CCC that provide meals to follow the U.S. 

Department of Agriculture (USDA) MyPlate, June 2011 guidelines. Children > 2 years-

old were to be served low/fat-free milk and increase their consumption of whole fruits 

and vegetables during meals and snacks. Based on the USDA MyPlate program, the 

composition of breakfast would include three different food groups, lunch and dinner 

four different food groups, and snacks at least two different food groups. Center 

participants of the USDA Food Program were to provide nutritious meals and snacks in 

accordance with the Department of Health and the USDA requirements. Centers that did 

not provide meals were required to work with the parent/guardian to provide nutritional 

foods for the child. Centers were also required to adhere to a maximum of two-hour 

screen time limit per day for children > 2 years-old. Quiet and active play indoors and 

outdoors were to be incorporated in the centers’ routines (Florida Department of Children 

and Families, 2013).  

  Since the introduction of these policies, to our knowledge, there are no published 

studies found that assessed the current state of CCCs’ practices and their adherence to 

these legislative rules.  An adequate understanding of the centers’ adherence to these 

regulations and their respective differences and barriers according to socioeconomic 
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position of the center can better inform into the development and implementation of 

targeted initiatives or interventions to support those most affected by the increasing 

prevalence of overweight in the early childhood population. Guided by the ecological 

model (Davison & Birch, 2001), the aims of this study were to examine: (1) the current 

state of CCC’s adherence to nutrition, physical activity, and screen time legislative 

regulations; and (2) the differences in CCC’s adherence to nutrition, physical activity, 

and screen time regulations by center SEP (low, middle, high) in Miami-Dade County, 

and (3) observe the differences in total active play, outdoor play, and screen time by SEP. 

Methods 

Participants  

 Child care centers were identified by zip code from a local child care center 

database website that represented approximately 1200 centers in Miami-Dade County. To 

have a representative sample of child care centers in Miami-Dade County, we stratified 

the centers based on their zip code location into municipalities, then into low, middle, 

high-socioeconomic position (SEP) using the average household income for zip code 

from the U.S. Census data (U.S. Census Bureau, 2014). The centers were then randomly 

selected using probability proportional to number of centers by municipalities. Nineteen 

centers declined or did not respond to the invitation to participate and were replaced by 

centers from its own stratum. A total of 34 centers were selected who agreed to 

participate in the study; 15 centers were selected in the low-SEP group, 11 in the middle-

SEP, with oversampling of eight centers in the high-SEP group. Center directors 

interested in participating signed an informed consent to participate in the study. The 

study was approved by the Institutional Review Board. 
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Measures 

We measured the centers’ adherence to nutrition, physical activity, and screen time 

regulations using selected items from the Environmental and Physical Activity 

Environmental Observation (EPAO) instrument (Ball, Benjamin, & Ward, 2007). A 

trained observer collected information on these selected items during a one-day center 

observation using the EPAO. Details of the observation process using the EPAO are 

described elsewhere (Ward et al., 2008). We measured the centers’ adherence to low fat / 

fat free milk served to children older than two via observation of the frequency and type 

of milk served during meals and snacks (whole, 2%, 1% skim, whole-flavored, rice, soy, 

Lactaid, lower fat – flavored). The centers’ adherence to whole fruits and vegetables was 

then measured via observation of their frequency served during meals and snacks.  We 

measured centers’ adherence to quiet and active play indoors and outdoors through 

observation on the number of occasions and duration in minutes of total active play time 

(indoors, outdoors, structured, and unstructured). Center adherence to the two-hour 

screen time limit was measured by observation of the total number of minutes the 

children watched TV during the day of observation. 

Analysis 

Means, standard deviations, and frequencies were calculated to describe the centers’ 

characteristics and adherence to nutritional, physical activity, and screen time legislative 

rules. The Statistical Package for the Social Sciences (SPSS version 23.0, 2015, SPSS 

Inc., Chicago, IL) was used for all analyses. P-values < 0.05 were considered statistically 

significant. To examine the centers’ adherence to local policies, we recoded the whole 

fruit and vegetable frequency variables to two or more times per day these were served at 
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the centers. We also observed centers’ adherence to screen time if the children watched 

two hours or less TV time during the day of observation.  We ran ANOVA analyses of 

total minutes of active play and outdoor play per day by SEP.  

Results 

Center characteristics 

A total of 34 centers participated in the study. Table 1 describes the centers’ 

characteristics. All low- and middle-SEP (n=26) centers served breakfast, lunch, and 

afternoon snack. Twenty-five (73.5%) of these centers were participants of the Child and 

Adult Care Food Program (CACFP). This represented 96% of low- and middle-SEP 

centers. High-SEP centers (n=8) were non-CACFP eligible and varied in food serving 

practices. Six (75%) of these centers served snacks and children brought lunch sacks 

from home. Water was the beverage served by the staff during snacks in centers where 

lunch sacks were brought from home. The two (25%) remaining high-SEP centers served 

meals and afternoon snacks. In high-SEP centers, children had a later arrival and earlier 

departure time, resulting in children not having afternoon naps after lunch and spending 

less than eight hours a day in the CCC. On the contrary, children in low and middle-SEP 

centers had earlier arrival and later departure times, resulting in their spending up to 12 

hours a day at the center. Children in these centers had a scheduled nap time.  

Center adherence to state childcare regulations  

 Table 2 describes the centers’ adherence to nutrition, physical activity, and screen 

time regulations. Almost 80% of all centers followed the serving of low-fat/fat-free milk 

for children older than 2 years-old. Seventy-six percent of the centers observed the 

serving of whole fruits during meals and snacks. Only 34.5% of all centers served 
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vegetables during meals and snacks. In the physical activity domain, 94% of the centers 

adhered to quiet and active play which were incorporated into their daily routines. All 

centers observed the two-hour screen-time limit for children older than 2 years-old. 

Center adherence to state child care regulation by SEP 

Results of centers’ adherence to nutrition, physical activity, and screen-time 

regulations are presented in table 2. Low-SEP centers had 100% adherence in the serving 

of low-fat/ fat-free milk to children older than 2 years-old, followed by middle-SEP 

centers (91%). Middle-SEP centers had higher adherence to the serving of fruits during 

both meals and snacks over the two other SEP groups (82%). Low-SEP centers had 

higher adherence in serving vegetables during meals and snacks when compared to the 

other SEP centers (46.7%). Vegetable serving during both meals and snacks was absent 

in high-SEP centers. High-SEP centers that served meals and snacks had vegetables 

served only during the main lunch meal (n=2).  

In the physical activity domain, quiet and active play indoors and outdoors were 

observed in all high-SEP centers, followed by low-SEP (93%) and middle-SEP (91%) 

centers. No significant differences were noted in total minutes of active play or outdoor 

play by SEP. The centers’ active play time averaged 79.4 minutes (SD = 33.1, range 15-

133 minutes), and 26% of them (n=9) engaged in active play between 90-120 minutes 

during the observation.  The centers averaged one hour in outdoor play regardless of SEP. 

High-SEP centers had no TV or screen time exposure during the observation. Low-SEP 

centers had higher TV duration averaging at 29.7 minutes (SD = 31.6), followed by 

middle-SEP centers (10 minutes).  
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Discussion 

In our study, we aimed to examine child care centers’ adherence to current 

nutrition, physical activity, and screen time regulations in Miami-Dade County. Results 

here showed that not all centers are meeting current nutrition requirements, especially in 

the serving of low-fat free milk, whole fruits, and vegetables. Low- and middle-SEP 

centers that served meals, especially CACFP participants, had higher adherence to 

serving low-fat/ fat free milk, fruits, and vegetables over high-SEP centers. Overall, 

centers had a better adherence to serving of fruits when compared to the serving of 

vegetables during meals and snacks. These findings are consistent with previous reports 

of young children not consuming enough fruits and vegetables and failing to meet the 

national food group requirements (Copeland, Benjamin Neelon, Howald, & Wosje, 

2013).  

The low adherence to vegetable servings during both meals and snacks is 

concerning, especially when it has been associated with increased adiposity later in life 

(Fletcher, Wright, Jones, Parkinson, & Adamson, 2016). These findings warrant further 

exploration of the centers’ barriers to vegetable serving at the center, child, or household-

level. Individual factors such as food neophobia, exposure to number of vegetables, and 

early fruit exposure during the toddler period have been reported to track in older 

children’s consumption of vegetables and fruits (Fletcher, Wright, Jones, Parkinson, & 

Adamson, 2016). Household factors such as food insecurity, parental consumption, 

breastfeeding, early consumption of fruits and vegetables, consumption of unhealthy 

foods, family meal times, and ethnicity have been associated with child consumption of 

fruits and vegetables (Asfour et al., 2015; Cooke et al., 2004). Center factors such as food 
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availability, variety, repeated exposure, as well as the food structure, food modeling, and 

food socialization practices may influence children’s fruit and vegetable consumption at 

the center level (Nicklas et al., 2001)(Erinosho, Dixon, Young, Brotman, & Hayman, 

2011).  

We must also highlight the lack of vegetables served in high-SEP centers and low 

serving of vegetables in middle-SEP centers as another important finding of this study. 

Only 12.5% of centers in the high-SEP group served whole fruits during the observation. 

Our findings suggest a disparity towards middle and high-SEP groups not meeting 

national recommendations for daily dietary consumption of fruits and vegetables. Our 

findings align with previous studies that report children in centers recipients of the 

CACFP benefit from better nutrition when compared to non-CACFP centers (Ritchie et 

al., 2012). The centers’ participation in the CACFP program moderately increases the 

consumption of milk and vegetables over non-participant centers and may reduce the 

prevalence of overweight and underweight (Korenman, Abner, Kaestner, & Gordon, 

2013). Other factors to consider include the modeling of early childhood teachers of 

healthy dietary behaviors (Erinosho, Hales, McWilliams, Emunah, & Ward, 2012), which 

may be limited especially in centers were meals and snacks are not served. Centers with 

accessibility to nutrition performance standards and increased nutrition-training 

opportunities fare better in childcare feeding practices (Dev & McBride, 2013). There is 

success in modeling of healthy nutrition behaviors leading to healthier food practices in 

preschool children and parents with childcare staff training on role modeling of these 

behaviors (Natale, Lopez-Mitnik, Uhlhorn, Asfour, & Messiah, 2014). 
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While low-SEP and middle-SEP centers served more fruits and vegetables over 

high-SEP centers, not all centers were adhering to the rule of serving these during both 

meals and snacks. Our findings also correlate with previous reports that center 

participants generally comply with CACFP recommendations, but they may fail in 

meeting Institute of Medicine recommendations for saturated fats, proteins, fiber, and 

sodium (Schwartz et al., 2015). We must also highlight that high-SEP centers where only 

snacks were served were limited in their adherence to the serving of low-fat/ fat-free 

milk, fruits, and vegetables. These centers relied on parents to support the nutritional 

needs of their children as indicated in the legislative rule that centers that do not provide 

meals were required to work with the parent/guardian to provide nutritional foods for the 

child. Limited studies of lunch sacks in preschoolers report these to be lacking in quality, 

especially in the inclusion of vegetables, proteins, and grains (Romo-Palafox et al., 

2015). Studies further report concerns with perishable items not maintaining safe 

temperature zones despite the use of multiple ice packs (Almansour et al., 2011). These 

findings have implications into the need for studies to explore any possible barriers 

centers may face in the low serving of vegetables during both meals and snacks. 

Additional studies are also needed to explore barriers to serving of milk, fruits, and 

vegetables in high-SEP centers that served meals and snacks and centers where only 

snacks are served and children bring lunch sacks from home. Parental cultural, ethnic 

factors, and dietary and religious preferences in types of lunches served is another 

important consideration, and these may extend to centers that may observe these practices 

as well.  
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All centers in this study had incorporated active play indoor and outdoor into their 

routines. However, they may not be meeting the national recommendations of two to 

three outdoor occasions of 60-90 minutes per day and 90-120 minutes of moderate-to-

vigorous activity per day (American Academy of Pediatrics, American Public Health 

Association, National Resource Center for Health and Safety in Child Care and Early 

Education., 2011). Factors such as the presence of physical activity staff training and 

policies at the center need to be explored. Studies report settings where physical activity 

policies are absent, there is low child participation rates in activity programs (Gerritsen, 

Morton, & Wall, 2016). Previous studies report centers may be lacking in opportunities 

for structured, outdoor activities (Benjamin, Haines, Ball, & Ward, 2008). Children are 

also more active and less sedentary during unstructured, outdoor, and child-led or 

initiated indoor or outdoor active play opportunities (Tandon, Saelens, & Christakis, 

2015). These findings further suggest the need for more prescriptive policies that may 

align centers’ practices with national recommendations for active play or physical 

activity. Another positive finding of this study was the centers’ adherence to screen-time 

regulation. However, the centers’ efforts need to be continued as national standards 

advocate for 30 minutes of screen time once a week (American Public Health 

Association, National Resource Center for Health and Safety in Child Care and Early 

Education., 2011).  

 Strengths of the study include the use of the EPAO instrument as an objective 

observation measure of the centers’ adherence to nutrition, physical activity, and screen 

time regulations. Limitations of the study include the cross-sectional design of this study 

and the observation of the centers’ adherence limited to a one-day observation. It was not 
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possible to determine whether the implementation of the legislative rule may have 

contributed to possible changes in practices at the centers. Another limitation to discuss 

includes the variability in child care center nutrition practices, especially the mode of 

meals served in high-SEP centers. Other limitation of the study was the lack of inclusion 

of individual determinants which may be contributing factors into children’s dietary 

preferences.  The findings from our study have implications into the identification of 

barriers and possibly the implementation of programs to support CCCs, especially those 

were meals are not served. Further studies are warranted to explore the role of the child 

care environment as a socioeconomic indicator of children’s health. Middle and high-SEP 

centers may also benefit from the resources and technical assistance to support healthier 

diets in young children available to centers supported by the USDA food program. Local, 

state, and federal policies may also help maximize the child care environment’s effect in 

young children’s nutrition, physical activity, and screen time behaviors (Erinosho, Hales, 

Vaughn, Mazzucca, & Ward, 2016). More prescriptive nutrition and physical activity 

policies are likely to have major impact on child care practices and may help narrow the 

developmental gaps between high and low-SEP children (Buscemi, et al., 2015; 

Gialamas, Mittinty, Sawyer, Zubrick, & Lynch, 2015). 

Conclusions 

This is the first study to examine child care centers’ adherence to legislative 

changes in nutritional, physical activity, and screen time practices in Miami-Dade 

County. Low- and middle-SEP centers fared better in their adherence to nutrition 

regulations, especially the serving of low/ fat-free milk and whole fruits, when compared 

to high-SEP centers.  Serving of vegetables was lower compared to serving of fruits in 
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low- and middle-SEP centers. High-SEP centers were lacking the most in serving of 

vegetables during meals and snacks.  All low- and middle-SEP centers served meals and 

snacks, and almost all of them were CACFP participants. Our findings have implications 

for continued work in the in the practice and policy arena to better align child care center 

nutrition, physical activity, and screen-time practices with national standards.  
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Tables and figures 

TABLE 1 

Child Care Center Characteristics (n=34) 

Center Characteristics All Centers (n, %) 
Type of Center   
   Private 24 (70.6%) 
   Head Start   4 (11.8%) 
   Hospital-based   3 (8.8%) 
   Religious-based   3 (8.8%) 
  
Child Care Adult Food Program (CACFP) Participant  25(73.5 %) 
Centers that provide meals and snacks 27 (81.8%) 
Centers that provide snacks only  6 (18.2%) 
Centers that practices lunch sacks from home  6 (18.2%) 

a Demographic Information reported by facility directors  
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TABLE 2 

Frequency (%) of centers’ adherencea to nutrition, physical activity and  
screen time regulations b 

a Based on observation using EPAO measure. b According to Florida childcare 
regulations, 2011. $ Non-food program participants. cMean of low-SEP and middle-SEP. 
 
 
 
 
 
 
 
 
 
 

Domains Total  
(n=34) 

Low-SEP 
(n=15) 

Middle-SEP 
(n=11) 

High-SEP$ 

(n=8) 
Nutrition       
   Low/fat free milk served  
   to children > 2 years-old 

79.4 100 90.9 25.0 

 Whole fruits served 
during meals and snacks  
(> 2 times per day) 

75.9 80 81.8 12.5 

Vegetables consumed 
during meals and snacks  
(> 2 times per day) 

34.5 46.7 25.1 -- 

Physical Activity      
Quiet and active play 
indoor /outdoor in daily 
routines 

94.1 93.3 90.9 100 

Total minutes active    
 play (x, SD) 

79.4 (33.1) 81.6 (24.0) 76.2 (35.4) 80.0 (45.7) 

Total minutes outdoor 
play/day  
(x, SD)  

62.8 (35.9) 61.3(24.9) 62.6(32.9) 62.1(30.0) 

Screen Time     
Two-hour screen time 
limit for children > 2 
years-old  

100 100 100 100 

Total minutes TV time (x) 17c 29.7(31.6) 10.0 -- 
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MANUSCRIPT 3 

Exploring Early Feeding, Dietary, Sedentary, Ethnic and Socioeconomic 
Determinants of Unhealthy Weight in Preschoolers  

 
Abstract 

BACKGROUND: There are persisting socioeconomic and ethnic disparities in obesity 

in preschoolers in the United States. AIM: We sought to examine the prevalence of 

overweight and obesity and early life, dietary, and screen-time behaviors associated with 

overweight status, ethnicity, and socioeconomic position in preschoolers. METHODS: 

Cross-sectional study of 3 to 5-year-old children (n=366) from 34 child care centers in 

Miami, Florida. Socioeconomic position (SEP) determined by child care center location. 

Caregivers completed questionnaire on socioeconomic, early life, dietary, and screen-

time factors. We measured children’s heights and weights. Chi-square and logistic 

regression analyses were used to examine the association between overweight (BMI > 

85th percentile for age and sex) and determinants adjusting for age, gender, race, and 

SEP. RESULTS: The prevalence of overweight was 29.8% in the sample. The middle-

SEP group had the highest prevalence of overweight (35.3%) when compared to low and 

high-SEP groups. Being Hispanic was associated with a nearly three-fold risk of being 

overweight/ obese (AOR: 2.91, 95% CI 1.36, 6.21).  Lack of daily consumption of fruits 

increased the risk of overweight in Hispanic children. Middle-SEP children reported 

lowest consumption of fruits and vegetables.  There were significant differences in 

breastfeeding practices by ethnicity and SEP. CONCLUSIONS: Middle-SEP group had 

lowest consumption of fruits and vegetables and highest prevalence of overweight and 

obesity. Hispanics had highest prevalence of overweight and obesity. Increasing 

awareness in early feeding practices and nutritional practices in the consumption of fruits 
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and vegetables in children in child care could improve the weight status of young 

children, especially in Hispanics and middle-SEP children.  

KEYWORDS:  overweight, preschool, socioeconomic, ethnicity, fruits, early-life, 

screen-time 
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Introduction 

 The prevalence of unhealthy weight (e.g. overweight, obesity) in preschool-age 

children remains a public health problem in the United States. Obesity rates in two-to-

five-year-old children increased from 7.2% in 1988-1994 to 9.4% in 2013-2014 [1]. 

Childhood obesity is caused by the energy imbalance from increased intake of calorie-

dense, low-nutrient foods and beverages, limited physical activity, and increased 

sedentary behaviors [2-4]. Consequently, overweight children face a four-fold risk of 

adult obesity [8, 9] and a lifetime risk in the development of cardiovascular disease, 

metabolic syndrome, psychological problems, and premature death [10, 11]. Early 

feeding practices, including the short duration of breastfeeding and early introduction to 

solid foods may play a role in a young child’s food preferences and increase the risk of 

childhood obesity [5, 6]. For the nearly eleven million children under the age of five 

enrolled in child care, both the household and child care environments play an important 

role in the modeling of these lifestyle behaviors [7].  

 Socioeconomic disadvantage increases the risk for and rate at which children 

become obese [12-16][15]. However, the specific mechanisms underlying the socio-

economic differences in obesity risk factors within the household environment remains 

unclear [17-20]. There has been the lack of consensus in the use of socioeconomic 

indicators, resulting in socioeconomic gradients in determinants such as children’s diet 

corresponding to the socioeconomic indicator used [21]. Recent studies report that child’s 

school location as a measure of economic disadvantage is likely to influence the 

prevalence of obesity in older children [22]. As such, the child care center location may 

serve as an indicator of household socioeconomic status in families of young children, 
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especially when parents report child care center cost, proximity to home, quality, and 

hours of operation as reasons for center selection [23, 24].  

 There are racial and ethnic disparities in the prevalence of childhood obesity, 

which may attenuate the socioeconomic differences in selected obesity factors for low-

income groups [25]. Some studies report an increasing body mass index (BMI) trajectory 

in Hispanics compared to other ethnic groups [26, 27]. Hispanics represent 17.6% of the 

U.S. population and have become the largest ethnic minority in the United States [28], 

yet they continue to be underrepresented in the studies [20]. In Miami-Dade County 

(MDC), an ethnically diverse metropolitan area in the state of Florida, Hispanics 

represent 66.8% of its population [28]. A previous study reported 27.9% of teens and 

63.6% of adults living in MDC were overweight or obese [29]. To our knowledge there 

are no published studies that have analyzed racial, ethnic, and socioeconomic 

determinants of overweight/obesity in preschoolers using child care center location as an 

indicator of socioeconomic position (SEP). Guided by the maternal-child life course 

approach [5] the aims of this study were to examine: (1) early feeding, current dietary, 

and screen-time behaviors associated with overweight/obesity in preschoolers; and (2) the 

association between these determinants, race/ethnicity, and socioeconomic position in 

preschoolers from child care centers located in socioeconomically diverse MDC 

municipalities. 

Methods 

Study Design  

 We conducted a cross-sectional survey of 366 parents/caregivers of three-to-five-

year-old children from 34 child care centers located in various MDC municipalities. 
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MDC has a population of 2,693,117, where 66.8% are Hispanic and 72.8% of households 

report a language other than English being the dominant language [28]. The centers were 

identified by zip code from a local child care center database website of approximately 

1,200 child care centers. We stratified the centers based on zip code into low, middle, and 

high-SEP strata using the average household income for zip code from the U.S. Census 

data [30]. The centers were randomly selected using probability proportional to size 

(number of centers by municipalities). A total of 15 centers in the low-SEP, 11 in the 

middle-SEP, and eight in the high-SEP strata were selected. The 3-,4-,5- year-old 

classrooms were selected from each of these centers. Nineteen centers declined or did not 

respond to the invitation to participate and were replaced by centers from its own stratum. 

This resulted in a total of 34 centers who agreed to participate in the study.  

 Based on effect size (OR=1.39, 1.19, 1.61) from a previous study [31], the sample 

size that was calculated with a power of 80%, and α=0.05 resulted in 359 participants 

(G*Power for Windows version 3.1.5, 2012). Accounting for 35% non-response rate, we 

targeted a total sample of 486 parent-child participants from the child care centers. Our 

final sample included 366 parents/ caregiver-child dyads. The study was approved by the 

Institutional Review Board of the university.  Parents who agreed to participate signed an 

informed consent form to have their child’s height and weight measured at their child 

care center. Parents completed a paper-based survey with questions on sociodemographic, 

early feeding, and selected dietary and sedentary practices written at sixth-grade level in 

English and Spanish. Validated items were adapted from the Healthy Kids Checklist 

utilized in a previous study [32, 33].  

 



70 
 

Anthropometry and demographic measurements   

 Child height and weight were measured using a Seca portable stadiometer and 

Taylor 7403 digital scale. Age and sex-adjusted Body Mass Index (BMI) z- scores were 

calculated using the Center for Disease Control and Prevention (CDC) SAS macro [34]. 

Children were categorized as being overweight and obese (>85th BMI percentile adjusted 

for age and sex) [34]. We measured child socioeconomic status using the child care center 

location as an indicator of household SEP. We asked caregivers whether they received 

free or reduced childcare subsidies. MDC low-income residents are eligible for free or 

reduced child care as part of the school child readiness program [35]. We collected 

caregivers’ information about their country of birth, age, relationship to child, and level 

of education. We categorized the country of birth as USA or other, and the education 

variable into high school or less, some college, and associate degree or higher. Other 

measures included the child gender, age, country of birth, and race/ethnicity. Child 

race/ethnicity was categorized as Hispanic, non-Hispanic Black, non-Hispanic White, and 

other based on U.S. Census definition [30].  

Early life factors, nutritional, and screen-time behaviors 

 Caregivers were asked about their child’s duration of breastfeeding, formula-

feeding, and initiation of solid foods in months. We dichotomized the bottle-feeding, 

breastfeeding, and solid food variables using six-month duration as the reference. 

Caregivers were asked about the child’s frequency in consuming fruits, vegetables, soda 

with meals, fruit juice or sport drink or punch during the day.  The response categories 

were dichotomized into daily versus none. We dichotomized soda and fruit juice or sport 

drink or fruit punch variables as yes/ no based on national guidelines discouraging the 
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consumption of sweetened beverages in young children [36]. Dichotomized sedentary 

questions included child watching TV during meals and having a television (TV) or 

screen-time device in the bedroom. We asked caregivers about the amount of time child 

spent watching TV, DVDs or videos, playing computer games, games consoles or on 

smart phone/tablet apps on weekdays and weekends. We dichotomized the weekend and 

weekday screen-time responses (none, 1-30 minutes, 31-60 minutes, 1-2 hours, 2-4 hours, 

and more than 4 hours) to < 30 minutes. Based on national recommendations, children 

over two years old should watch no more than one to two hours of high-quality 

programming. Children who are in child care should be exposed to only 30 minutes of 

total screen time per week while in child care [37]. 

 Analysis 

 All analyses were performed using SPSS version 23.0, 2015 (SPSS Inc, Chicago, 

IL).  Detailed characteristics were stratified by overweight/obese status, race/ ethnicity 

and SEP. Chi square analysis was used to generate the associations of early feeding 

factors, selected dietary and sedentary behaviors, and demographic factors. Bivariate 

logistic regression analysis was performed to assess the association between each 

predictor and child overweight/obese status as the dependent variable. The Concordance 

Index was estimated to evaluate the discrimination performance of the logistic regression 

model. Predictors that were significant up to p < 0.20 within each of the respective 

domains (early nutrition, dietary, sedentary, and sociodemographic) were included in the 

multiple regression models. We performed multiple logistic regression analyses using a 

backward elimination approach to determine the association between these factors and 

child overweight/obese status.  Adjusted ORs (AOR) with 95% CI were calculated.  
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Results 

Participant Characteristics 

 Table 1 shows the children characteristics, early feeding, dietary, and sedentary 

household practices stratified by weight status. The children participants were U.S. born 

(93%), female (53%), mean age 3.8 + 0.7 years enrolled in child care centers from 

various MDC municipalities. The ethnic composition of our sample was representative of 

the population of children living in MDC. Sixty-seven percent (n=241) of the children 

were Hispanic, born in the U.S. (96%). The caregivers were mothers (85%), mean age 

34.2 + 7.6 years-old, U.S. born (52%), and had an associate degree or higher (52%). The 

prevalence of overweight and obesity was 29.8% (n = 109). Ten percent (n = 38) of the 

children were classified as obese. The mean child BMI was 16.1+ 1.6 kg/m2 . The mean 

BMI percentile and BMI z-score in the overweight ones were 92.3+ 4.5 and 1.1 + 0.15 

respectively. The middle-SEP group had the highest prevalence of overweight and obesity 

(35.3%) when compared to the other SEP groups. Hispanics had the highest prevalence of 

overweight and obesity (34.6%) when compared to the other ethnic groups (non-Hispanic 

Whites, Blacks, and others) (P = 0.003).   

Early feeding factors 

 Table 2 shows the proportion of children’s early feeding practices by ethnicity and 

SEP.  The duration of breastfeeding (65%)and bottle-feeding (97.9%) was short in this 

sample (< 6 months). There were significant differences in breastfeeding practices by 

ethnicity and SEP. Non-Hispanic Blacks (52%), the low-SEP (64%), and middle-SEP 

(68%) groups reported the lowest breastfeeding rates (p < 0.05).  Hispanic children were 

breastfed for less than six months (71%). Nearly half- of the sample (n=155) were 
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introduced to solid foods within the first six months of life. This practice was more 

prevalent in Hispanics (53%) and within the high-SEP group (60%). There were no 

significant differences in early feeding practices (breastfeeding, early introduction to 

solid foods) and child overweight and obese status.  

Dietary consumption of fruits, vegetables, and sweetened beverages 

 Table 2 shows the proportion of the children’s dietary and sedentary practices by 

ethnicity and SEP. Overall, the daily consumption of fruits (44%) and vegetables (29%) 

was low in this sample of preschoolers. Non-Hispanic Whites (41.9%) reported the 

lowest daily consumption of fruits. Hispanics (23.4%) reported the lowest daily 

consumption of vegetables. By SEP, the middle-SEP group reported the lowest daily 

consumption of fruits (35%) and vegetables (22%). Fruit juices and sport drinks were 

consumed with more frequency by the preschoolers (74%). These differences were not 

statistically significant. Non-Hispanic Blacks (51%) reported highest consumption of 

sodas with meals. This practices was least prevalent in the high-SEP (19%) group (P < 

0.05). More than one-third of the children who reported lack of daily consumption of 

fruits and vegetables were overweight or obese. Only the daily consumption of fruits was 

significantly associated with child overweight or obese status (P < 0.05).    

Child sedentary practices 

Nearly half of the sample (44.3%) reported having a TV or screen device in the 

child’s bedroom. This practice was least prevalent in non-Hispanic whites (32.4%) (P < 

0.05). More than one-third of the children reported screen-time use between 1-2 hours 

throughout the week. There were no significant differences in screen-time use by 



74 
 

ethnicity or SEP. Only screen-time use on weekends was significantly associated with 

child overweight or obese status.  

Determinants of child overweight and obese status  

Table 3 shows the results of the multiple logistic regression analyses using 

backward stepwise elimination approach. The combination of daily fruit consumption 

with screen-time use on weekends was significantly associated with child overweight or 

obese status after adjustment for age, gender, SEP, and ethnicity. Children who failed to 

consume daily fruits had a two-fold risk of overweight or obesity in this sample (AOR: 

2.26, 95% CI 1.13, 4.52, P = 0.022). The least significant variables (breastfeeding 

exposure, screen-time use during the week, daily vegetable consumption) were 

eliminated by the backward stepwise logistic procedure as these were not significant.  

Being that Hispanics had the highest prevalence of overweight in this sample, we 

dichotomized the Hispanic variable and ran backward stepwise multiple logistic 

regression analyses. Results indicated Hispanics having a three-fold risk of being 

overweight/ obese (AOR: 2.91, 95% CI 1.36, 6.21, P = 0.006).  Hispanic children who 

failed to consume fruits daily were twice as likely to be overweight or obese (AOR: 2.23, 

95% CI 1.12, 4.45, P = 0.023). Weekend screen-time use resulted in reduced risk of 

overweight/ obesity in the Hispanic preschoolers (AOR: 0.34, 95% CI 0.11, 1.08, P = 

0.066). The results of the model were significant (P = .0001). However, the area under 

the curve was 68.2%, thus indicating that we need to view these results with caution in 

the predictive use of this model.  
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Discussion  

This is the first study to date to examine the prevalence of overweight and obesity 

by socioeconomic position in a representative sample of children enrolled in child care 

centers in Miami-Dade County, Florida.  We also studied early life feeding, selected 

dietary, and sedentary behaviors associated with overweight and obese status, stratified 

by ethnicity and SEP. The prevalence of overweight and obesity was 29.8% in this 

sample. The middle-SEP group had the highest prevalence of overweight and obesity 

(35.3%) when compared to the low-SEP and high-SEP groups. In the context of 

socioeconomic status, we had expected the middle-SEP and high-SEP children in this 

sample to have a leaner weight status despite their enrollment in child care. Our findings 

contradict previous reports of an inverse association between socioeconomic status and 

adiposity in children [40, 58], especially when low-income groups have been 

experiencing higher prevalence rates of overweight and obesity in the U.S. [59].  

These overall findings are concerning, especially when the middle-income group 

comprises 50% of the U.S. population [38], composed of dual- and single-working parent 

households requiring the use of child care services. An increasing number of studies have 

reported an association between early child care and increasing BMI status in young 

children [60]. The children in this study were enrolled in child care. Another important 

finding was the increased prevalence of overweight and obesity in Hispanic children. 

Being Hispanic was associated with a nearly three-fold increased risk of overweight and 

obesity in our sample. Our findings are consistent with previous reports of increasing 

trends in the prevalence of obesity in Hispanic preschoolers in varied geographical 

locations in the U.S. [43, 44, 61-63]. The healthy migrant effect or Hispanic paradox may 
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not be applicable to Hispanic preschoolers born in the U.S. [45, 64].  The children in our 

sample were U.S. born and represent second-generation immigrants raised in an 

ethnically diverse metropolitan city where Hispanics represent the ethnic minority 

majority.  

Consistent with previous reports of child care associated with unfavorable early 

feeding practices [65], the children in our study reported short exposure to the 

breastfeeding as well as early introduction to solid foods during the first six months of 

life. The ethnic and socioeconomic differences in these practices warrant further 

exploration into the barriers to breastfeeding, especially in Hispanics and non-Hispanic 

Blacks. Previous studies report nativity and migrant status as underlying factors that may 

be contributing to these ethnic differences [66]. Early introduction to solid foods before 

the first four months of life, early child care during infancy, and inappropriate bottle-use 

have been reported to increase the risk of overweight in young children [67]. These 

findings have implications in the implementation of local programs to support better early 

feeding practices for infants and children enrolled in childcare. Being that the middle and 

high-SEP groups reported shorter breastfeeding duration combined with early 

introduction to solid foods suggest that these programs and interventions should outreach 

to all children in the community regardless of socioeconomic status. We must also 

highlight the early life course approach with some of these initiatives taking place during 

the maternity period in the primary care setting, taking into account cultural 

considerations [68].  

Our findings also suggest that preschool children may not be getting the necessary 

recommended dietary requirements to sustain a healthy weight balance in the home 
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environment. While Hispanics reported the lowest daily consumption of vegetables, the 

lack of daily consumption of fruits increased the risk of overweight when combined with 

sedentary activity on weekends in this ethnic subgroup. The middle-SEP group reported 

overall lower consumption of fruits and vegetables when compared to the low-SEP and 

high-SEP group. Previous studies report racial and ethnic differences in fruit and 

vegetable intake based on country of nativity [69]. Factors not explored in this study 

include ethnicity of non-Hispanic black children, especially when it has been previosuly 

reported the presence of ethnic subgroups (Haitians, other Caribbeans) in Miami-Dade 

County. Possible barriers associated with decreased consumption of fruits and vegetables 

include accessibility to foods, food security [70], as well as parental modeling in the 

consumption of fruits and vegetables [71]. 

The consumption of sweetened beverages was prevalent in this sample. Sedentary 

practices, eating a meal while watching television (TV), having a TV in the child’s 

bedroom, and increased screen-time especially on weekends may be contributing to the 

increasing weight status in these preschoolers. These findings are consistent with 

previous studies [54]. By SEP, the low-SEP and middle-SEP groups reported the higher 

sedentary practices. Having a TV in the child’s bedroom was prevalent in Hispanics and 

non-Hispanic blacks who represented the ethnic majority in the low-SEP and middle-SEP 

groups. Previous studies report these practices being prevalent in low and middle-income 

children [54]. In the context of socioeconomic location, children living in neighborhoods 

with increased exposure to crime, limited greenery and walkable space, may be limited in 

options to engage in physical activity in a safe environment [72].  The ethnic differences 

observed in these sedentary practices, especially in the Hispanic and non-Hispanic Black 
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group suggest that ethnicity plays an important role in the sedentary practices in the home 

environment. Ethnic and cultural factors should be considered in obesity prevention 

efforts in the childhood population. Previous studies report specific sedentary practices 

being more prevalent in some ethnic groups [55]. Practices such as the presence of a TV 

in the child’s bedroom increase the risk of overweight in preschoolers [56] and has been 

associated with shorter sleep time at night [57]. However, it was not explored in the 

current study.  

 Our study had limitations. First, the cross-sectional design of our study does not 

allow for statements about causality; in this case early feeding behaviors causing early 

childhood unhealthy weight. The self-reporting and lack of responses to some of the 

questions by the caregivers limited our findings and may have contributed to non-

significant findings for some of the determinants associated with child overweight status. 

Another limitation was the recall and social desirability biases in caregivers reporting 

factors associated with overweight/obesity in young children. The lack of inclusion of 

variables such as the age child started child care may contribute to understanding of 

maternal breastfeeding practices, introduction of solid foods, and bottle-feeding worth 

exploring in future studies. Other limitations of the study included the lack of variables 

related to child physical activities in the home environment.   

 The results of our study contribute to the existing literature on socioeconomic, 

racial, and ethnic disparities in overweight/obesity in young children living in the U.S., 

especially those living in Hispanic minority-majority communities such as Miami-Dade 

County. However, our findings may only be applicable to similar metropolitan areas with 

increased Hispanic composition. Strengths of the study included the representation of 
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Hispanics across all income strata, and may represent one of limited studies that examine 

socioeconomic and racial/ ethnic differences in early feeding, dietary, and sedentary 

behaviors associated with overweight/ obesity in preschoolers enrolled in child care. 

Future studies may benefit from the inclusion of child-care-related nutrition, physical 

activity, and sedentary variables, and more objective measurements of overall variables.  

Further studies are needed to explore the barriers to early feeding, dietary, and sedentary 

behaviors, using a large sample of children of various SEP and ethnicities to confirm our 

findings. 

Conclusions 

 In this study, we found approximately one-third of preschoolers were overweight/ 

obese.  Middle-SEP groups and Hispanics had the highest prevalence of combined 

overweight and obesity. The lack of daily consumption of fruits combined with screen-

time use on weekends present opportunities for prevention programs targeted to parents 

of preschool children, especially in the Hispanic population and in middle-SEP groups. 

Our findings have implications for cultural considerations in strategies directed towards 

better early feeding practices (breastfeeding, early introduction to foods) as well as 

dietary (fruit, vegetable consumption, sweetened beverages) and sedentary practices in 

the prevention of overweight/ obesity for ethnic preschool minorities in the home 

environment. The child care environment may present such opportunities for caregiver 

outreach and education on preventive measures of childhood overweight/ obesity, 

especially towards middle-SEP families and Hispanic ethnic minorities.  
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Table 1. Child characteristics, dietary, and sedentary factors by weight status 
 Total Sample  

(n=366) 
Normal weight 

(n =257) 
Overweight/obese  

(n =109) 
Characteristic n (%) n (%) n (%) 
Race/ethnicity*    
   NH White 38 (10.6) 30(78.9) 8(21.1) 
   NH Black 62 (17.2) 51(82.3) 11(17.7) 
   Hispanic 241 (66.9) 157(65.1) 84(34.6) 
   Other 19 (5.3) 14(73.7) 5(26.3) 
SEP    
  Low 159(43.4) 117(73.6) 42(26.4) 
  Middle 133(36.3) 86(64.7) 47(35.3) 
  High  74(20.2) 54(73.0) 20(27.0) 
Caregiver country of birth    
   U.S. 189(52.1) 136(72.0) 53(28.0) 
   Non-U.S. 174 (47.9) 118 (67.8) 56 (32.2) 
Free/reduced child care    
    Yes 129(37.4) 98(76.0) 31(24.0) 
    No 174 (47.9) 118 (67.8) 56 (32.2) 
Caregiver education    
   High school or less 79(21.6) 58(73.4) 21(26.6) 
   Some college 79(21.6) 53(67.1) 26(32.9) 
   Associate or higher 191(52.2) 136(71.2) 55(28.8) 
Early Feeding     
Breastfed    
    Yes 227(70.0) 155(68.3) 72(31.7) 
    No 97 (29.9) 73 (75.3) 24 (24.7) 
Duration bottle-feeding    
   < 6 months 285 (97.9) 194 (68.2) 91 (31.8) 
   > 7 months 6 (2.1) 5 (83.3) 1(16.7) 
Duration breastfeeding     
    < 6 months 145(65.0) 100(69.0) 45(31.0) 
    > 7 month 78 (35.0) 50 (64.1) 28 (35.9) 
Introduction solid foods    
   < 6 months 155(49.1) 104(67.1) 51(32.9) 
   > 7 months 161(50.9) 111(68.9) 50(31.1) 
Dietary behaviors    
 Fruits *    
    Daily 109 (43.6) 83(76.1) 26(23.9) 
    Not daily 141(56.4) 91 (64.5) 50 (35.5) 
Vegetables    
    Daily 62 (28.6) 48(77.4) 14(22.6) 
    Not daily 155 (71.4) 103 (66.5) 52 (33.5) 
Fruit/ sport drinks     
    Yes 251(74.3) 176(70.1) 75(29.9) 
    No 87 (25.7) 60 (69.0) 27 (31.0) 
 Soda with meals    
    Yes 108 (31.9)  73 (67.2) 35 (32.4) 
    No 231 (68.1) 164 (71.0) 67 (68.1) 



88 
 

Continued table 1    
 Total Sample  

(n=366) 
Normal weight 

(n =257) 
Overweight/obese  

(n =109) 
Characteristic n (%) n (%) n (%) 
Sedentary behaviors     
 TV-child bedroom    
    Yes 147 (44.3) 97(66.0) 50(34.0) 
    No   185 (55.7) 134 (72.4) 51 (27.6) 
Screen-time < 30 min - weekday   
     Yes 74 (23.1) 57 (77.0) 17 (23.0) 
      No 74 (23.1) 165 (67.1) 81 (32.9) 
Screen time < 30 min – weekend*   
     Yes 56 (17.8) 47 (83.9) 9 (16.1) 
      No 259 (82.2) 176 (68.0) 83 (32.0) 

*p < 0.05 
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Table 3. Factors associated with child weight status on logistic regression models  
 
Characteristics 

Model 1 

(95% CI) 
Model 2 
(95% CI) 

Model 3              
(95% CI) 

Screen-time    
< 30 min weekends .35   (.11, 1.09) .33   (.11, 1.03)   .34   (.11, 1.07) 
Fruits    
   Not daily 1.58 (.75, 3.35) 2.04 (1.05, 3.97)  2.26 (1.13, 4.52)  
   Daily Ref Ref Ref 
Vegetables    
   Not daily 1.72 (.71, 4.20)   
   Daily Ref   
Breastfed    
   No 1.26 (.612, 2.61)   
   Yes Ref   

Model 1: logistic regression analysis, unadjusted for covariates (age, gender, SEP, ethnicity). 
 
Model 2: Backward stepwise elimination (breastfeeding, daily vegetable, screen-time on weekday 
eliminated). Controlled for age, gender, and SEP 
 
Model 3: Controlled for age, gender, SEP, and ethnicity. 
 
Bolded were significant (P < 0.05). 
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Table 4. Factors associated with child overweight in Hispanic preschoolers on  
multiple logistic regression model using backward stepwise elimination 
Variables* AOR  (95% CI) P 
Screen-time    
< 30 min weekend .34 .11 to 1.08 .066 
Fruit intake    
   Not daily 
   Daily 

2.23 
Ref 

1.12 to 4.45 .023 

Ethnicity     
   Hispanic 2.91  1.36 to 6.21 .006 
   Non-Hispanic Ref    

*Breastfeeding and daily vegetable consumption eliminated were non-significant.  
Model controlled for age, gender, and SEP.  
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CONCLUSIONS 

 

 This dissertation conceptualizes the role of the neighborhood social and physical 

factors as well as organizational, household and/or individual factors as mediators of the 

correlation between residential segregation and obesity in Hispanic preschoolers. A new 

model is presented as a strategy to guide in the specification of factors in testable 

analytical models of racial residential segregation and obesity in Hispanic preschool 

children early in the life course. The model also has implications for other ethnic and 

migrant minorities living in ethnic enclaves in the United States. Findings in the context 

of racial residential segregation show that while segregated residential areas may be 

affected by adverse environments limited to physical activity or access to healthy foods, 

they may represent supportive environments particularly for new immigrants through the 

social networks, common languages, practices, and norms.  

 This is the first study to examine child care centers’ adherence to legislative 

changes in nutritional, physical activity, and screen time practices in Miami-Dade 

County. Low- and middle-SEP centers fared better in their adherence to nutrition 

regulations, especially the serving of low/ fat-free milk and whole fruits, when compared 

to high-SEP centers.  Serving of vegetables was lower compared to serving of fruits in 

low- and middle-SEP centers. High-SEP centers were lacking the most in serving of 

vegetables during meals and snacks.  All low- and middle-SEP centers served meals and 

snacks, and almost all of them were CACFP participants. Our findings have implications 

for continued work in the in the practice and policy arena to better align child care center 

nutrition, physical activity, and screen-time practices with national standards.  
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 This research provides the first evidence that middle-SEP children are 

experiencing increasing overweight rates, especially in minority majority populated areas 

such as Miami-Dade County. Approximately one-third of preschoolers were classified as 

overweight/ obese. Hispanics as the minority-majority in this sample had the highest 

prevalence of overweight/ obesity. Early feeding factors, such as shorter duration of 

breastfeeding and early introduction to solid foods within the first six months of life, 

when combined with the low consumption of fruits and vegetables, and increased 

sedentary behaviors present opportunities for future work with parents and child care 

providers of children enrolled in child care. The racial and ethnic differences in the 

determinants suggest the need for cultural considerations in strategies directed towards 

nutrition, physical activity, and sedentary practices to prevent overweight/ obesity for 

ethnic preschool minorities. The increasing prevalence of overweight in all 

socioeconomic groups suggest that the research efforts should be expanded beyond low-

income groups.  
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APPENDICES 

Appendix 1. Questions that were used to obtain information from caregivers about 
preschoolers’ dietary and screen-time habits  

For each question, mark your response () or write your response in the space provided. 

Parent/Guardian Information  

1.  What is your age?       
 

2. What is your gender?   Male   Female 
 

3. What country were you born in? __________________ 
 

4. How long have you lived in the United States? ______years or  ______months (if less than 
one year)  
 

5. What is your preferred language? ( check one) 
 ___English ___Spanish ___Creole ___Other     
 
6. How well would you say you speak English? ( check one) 
 ___Very Well  ___Well  ___Not well ___Not at all 

7. What is the highest level of education you completed? ( check one) 
  Less than High School    Associate's Degree  

  High School diploma/GED  Bachelor's Degree   

  Some College    Graduate Degree 

Child Information 

8. What is your relationship to this child? ( check one) 
 ___Mother ___Father ___Step-mother ___Step-father ___Grandmother
 ___Grandfather ___Other (explain):   

9. Are you this child’s primary caregiver? ( check one) ___Yes  ___No 
 

10. This child is a: ___Boy ___Girl 
 

11. What is this child’s birth date? (Month):  (Day):  (Year):   
 

12. What is this child’s race?  ( check one or all that apply) 
       ___ White  ___ Black/African American  

 ___ Asian  ___ American Indian/Alaskan Native 

 ___ Pacific Islander                              ___ Multi-racial   

 ___ Other (please specify):__________________ 
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13. What is this child’s ethnic group? ( check one) 
___Hispanic/Black          ___Non-Hispanic Black   

___Hispanic/Cuban   ___Non-Hispanic White  

___Hispanic/Mexican   ___Haitian 

___Hispanic/Puerto Rican  ___Other Caribbean Islander            

___Hispanic/Other (please specify):        

___Non-Hispanic Other (please specify):      

14. What country was this child born in?        
 

15. How much did this child weigh at birth?     Pounds:_____   ounces: _____ 

16. Was this child full-term or pre-term? ( check one) 
___Full Term       ___Pre-Term (less than 37 weeks gestational age) ___ Don’t Know 

  
17. What languages are spoken in this child’s home? ( check all that apply) 

___English ___Spanish ___Creole ___Other (specify):    

18. What language is spoken in this child’s home most often? ( check one) 
 

___English ___Spanish ___Creole ___Other (specify):    

19. What is this child’s preferred language? ( check one) 
 

___English ___Spanish ___Creole ___Other (specify):    

20. Do you receive free or reduced-cost childcare or does your child qualify for the ‘School 
Readiness’ program?  

___Yes  ___No 

21. Was this child breastfed?   ___Yes ___No 
 

 21b. If yes, how long was this child breastfed?        weeks / months (circle one)  

 21c. Are you still breast feeding?   ___Yes ___No 

 22. Was this child fed infant formula?     ___Yes ___No 
 
 23. At what age did this child stop using the bottle? _____months / years (circle one)    
      ____ Still uses 
24. At what age did this child start eating solid foods?    months / years  (circle one) 

 
 
 



97 
 

25. Did this child use a pacifier or thumb sucking? ( check all that apply) 
 

___Pacifier ___Thumb Sucking ___Neither 

If yes to either, at what age did the child stop using it?  

25b. Age stopped using the pacifier  months / years (circle one) or ___ still using () 

25c. Age stopped thumb sucking:  months / years (circle one) or ___ still using () 

26. Does your child eat fruit?  
              ___No       ___Sometimes           ___Often     ___Everyday 
 
27. Does your child eat vegetables?   
              ___No       ___Sometimes           ___Often     ___Everyday 
 
28. Does your child drink milk?  ___No   ____Sometimes    ___Often     
       ___Every day   _____ # times a day 
 
29. What kind of milk does your child drink?   
___Whole milk   ___2% milk ___1% milk ___Skim/Nonfat milk  
___ Flavored milk (chocolate or other)  ___Other:  
 
30. Does your child drink fruit drinks, sport drinks or punch?  
               ___No   ___Sometimes    ___Often    __Everyday 
 
31. Does your child drink soda? ___No    ___Sometimes    ___Often    

___Everyday 
  
32. On a typical week day, how much time is spent watching television, watching DVDs or 
videos, playing computer games, games consoles or on smart phone/tablet apps?  
Your Child? __None __ 1–30 min  __31–60 min  __1–2 hours  __2–4 hours
 __more than 4 hours 
 
33. On a typical weekend day, how much time is spent watching television, watching DVDs or 
videos, playing computer games, games consoles or on smart phone/tablet apps? 
 
 Your Child? __None __ 1–30 min  __31–60 min  __1–2 hours  __2–4 hours
 __more than 4 hours 
 
 
34. Does your child have a TV in his/her bedroom or access to other screen-time device in the 
bedroom?   

___Yes  ___No 
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35. Does your child eat meals while watching TV?   
              ___No     ___Some days       ___Most days     ___Everyday 
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