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ABSTRACT

SOCIAL AND ENVIRONMENTAL DISPARITIES IN PHYSICAL
ACTIVITY AND CHILDHOOD OBESITY
IN 2-5-YEAR-OLD

CHILDREN

Alexis Jones, B.S. Exercise Science

The University of Texas at Arlington, 2022

Faculty Mentor: Xiangli Gu

Social and environmental factors are important determinants of physical activity
(PA) and childhood obesity. The purposes of this study were to 1) explore associations of
social-demographics (i.e., ethnicity, social-economic status [SES], gender), PA, sedentary
behavior (SB), and BMI percentile with social/built environment and 2) explore SES
disparities in environmental determinants of health. This cross-sectional study recruited 40
preschoolers (Mage=3.55 years; 75% girls; 17.5% low SES; 30% Hispanic; 10%
overweight/obese). Parent-report surveys measured social-demographics, PA outcomes,
and social/built environment. Results indicated higher SES children engaged in more PA
and less SB than low-SES peers. SES significantly associated with PA, obesity, crime

safety, inside space, stimulation variety, and fine and gross motor toys (r’s range from -0.5
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to 0.57; p<.05). Obesity significantly associated with inside space (r=-.54; p<.05).
MANCOVA analyses revealed significant SES effects on perceived neighborhood safety
and inside space toward PA (p>.05). Culture-specific interventions are needed among

underserved children.



TABLE OF CONTENTS

ACKNOWLEDGMENTS ...ttt sttt iii

ABSTRACT ...ttt ettt ettt e ae e te e e st e beentesneenseenne e v

LIST OF ILLUSTRATIONS ...ttt vii

LIST OF TABLES ...ttt ettt s viii
Chapter

1. INTRODUCTION ...ccuiiiiiiiiieie ettt 1

2. METHODOLOGY ..cutiitieiieiiesieeie ettt ettt es 4

2.1 Demographic Information...........ccccceeeviieeiiieeiiieciee e 4

2.1.1 Home Environment............coocuieiiiiiiiiiinie e 4

2.1.1.1 Built Environment...........ccccueeveeniiiiieniiiienieeeeseeeee e 5

2.1.1.2 Physical Activity (Parent-Reported)........ccccceevvvevcvieennnennne. 5

2.1.1.3 Sedentary Behavior (Parent-Reported)..........cceevveeennennnee. 5

3. RESULTS ettt ettt st e e e e e enae s 7

4. DISCUSSION ...ttt ettt ettt saeeteeneenes 10

5. CONCLUSION ...ttt ettt ettt ettt tesneenaeeneesneeneeas 13

REFERENCES ...ttt sttt snee e 14

BIOGRAPHICAL INFORMATION.......coitiiiiiieiieeeee et 17

Vi



Figure

3.1

LIST OF ILLUSTRATIONS

PA and SB (in minutes) by Socio-Economic Status

vii



Table

3.1

LIST OF TABLES

Correlation analysis of Obesity-Related Behaviors and
Socio-Economic Status and Environmental Variables .............cccccceeriiennnnne.

viii



CHAPTER 1
INTRODUCTION

Obesity is so prevalent today that it is considered an epidemic. It has become
widespread due to unbalanced diets, technologies that encourage increased sedentary
behavior, and the structure of communities that reduce physical activity (Meldrum et al.,
2017). This trend could also be due to unfavorable genetic make-up and pre-existing
illnesses (Wilborn et al., 2005). Centers for Disease Control defines obesity as a weight
that is higher than what is considered healthy for a given height. This also supports the
Body Mass Index (BMI) definition of obesity which is when an individual has a BMI over
30.0. Further, obesity according to the BMI scale is subdivided into three categories. The
first class of obesity is a BMI ranging from 30-35. In class 2 of obesity, the BMI ranges
from 35-to 40, and the third-class ranges from 40 or higher. There are increased health risks
associated with each class. Obesity is a serious health issue because it causes and
exacerbates many health problems (Browne et al., 2021). Obesity worsens conditions of
diabetes, coronary heart disease, increased incidents of certain forms of cancer, respiratory
issues, and osteoarthritis (Kopelman, 2000). It can lead to greater health problems later in
life such as chronic inflammation, cardiovascular disease, metabolic abnormalities,
depression, decreased immune response, cancer, and other metabolic conditions (Browne
etal., 2021).

Obesity is an epidemic that not only impacts adults but children as well. The

increasing prevalence of childhood obesity is concerning due to the increased health risks



associated with the condition. Childhood obesity tripled in U.S. children and adolescents
since 1980 (Lakshman et al., 2012). According to the CDC, 1 in 5 children in the United
States is obese. Studies also stated that 25% of children are overweight and 11% of children
are obese in the United States (Dehghan et al., 2005). It is important to investigate weight
status in children because it has been shown that 70% of obese children grow up to be
obese adults (Dehghan et al., 2005).

Some children are more at risk than others when you consider their school
environment, home environment, community, physical activity, ethnicity/race, gender, and
even their socioeconomic status (SES). For example, research shows that if the parents are
physically active, their child is almost 5.8 times more active than children with sedentary
parents (Lindsay et al., 2006). Furthermore, research also shows that low socioeconomic
status households and minority groups had a high prevalence of obesity (Wang, 2011).
Upon analyzing the relationship between race and obesity, studies found that the
prevalence of obesity is highest among blacks (48.1%), followed by Hispanics (42.5%) and
then whites (34.5%) (Rosenthal et al., 2017). Several behaviors individuals within each
ethnic group have that contribute to the decline in their health. There are many components
besides a lack of physical activity that makes children more at risk than others for obesity.

Additionally, with this new reality of living with COVID-19, it is important to
identify the social-demographic correlation related to increased childhood obesity and
identify social and environmental disparities present in early childhood. Orders from the
government as a response to COVID-19 mandated that families should stay at home which
could encourage sedentary behavior (Castaiieda-Babarro et al., 2020). These orders

included the closures of schools and stores and encouraged social distancing from friends



and even family, and discouraged public gatherings (Fiizéki et al., 2020). Studies have
shown that since the disruption that COVID-19 has caused, preschoolers were less active
(Clarke et al., 2021). Even though preschool-age children have a lower prevalence than
their older counterparts, it is still important to identify the patterns associated with obesity
and how that has changed since COVID-19 (Wang, 2011). To identify these patterns the
purposes of this project are: 1) to explore the social-demographic correlates (i.e.,
ethnicity/race, socio-economic status, gender) of physical activity (i.e., sedentary behavior
and moderate-vigorous physical activity) and childhood obesity (i.e., BMI) and 2) to
explore the social and environmental disparities in physical activity and childhood obesity.
Environmental aspects would include the child’s neighborhood, community, community
infrastructure, built environment, home structure, and parenting behaviors towards
physical activity. This information is useful for professions centered around children and
motor behavior because it can help develop efficient prevention plans, inform readers on
changes in obesity trends since COVID-19, position children in a more advantageous
trajectory, decrease the likelihood of future health complications, and identify populations

that are at risk.



CHAPTER 2
METHODOLOGY

2.1 Demographic Information

Parents will self-report their child’s date of birth, gender, and race/ethnicity. The
research team will measure children’s height and weight with a portable stadiometer that
will be done in their classroom. Using their height and weight, body mass index [BMI] will
be calculated. Parents will also self-report their household median income, marital status,
education level, and zip code.

2.1.1 Home Environment

The Preschooler’s Physical Activity Parenting Practices is based on a 5-point Likert
scale consisting of two subscales (PPAPP; O’Connor et al., 2014). The first subscale
focuses on parenting practices that encourage child activity include an
engagement/structure sub-scale (15 items) and two single-items (have outdoors toys; not
enrolled in sports reverse coded); and the second subscale targets parenting practices that
discourage child activity include 4 subscales: promote inactive transport (3 items), promote
screen time (3 items), psychological control (4 items), and safety concerns (4 items). We
will also incorporate another set of questions from the Affordances in the Home
Environment for Motor Development (AHEMD) (Rodrigues et al., 2005). This inventory
consists of 67 items categorized into 5 subscales: outside space, inside space, variety of
stimulation, fine motor toys, and gross motor toys. Parents will answer questions in these

subscales in a 4-point Likert scale construct as well as description-based queries. There are



also pictorial enhancements throughout the survey to better represent the toys being asked
about.

2.1.1.1 Built Environment

We will use the 17-item Physical Activity Neighborhood Environment Scale
(PANES) (Sallies et al., 2010). Questions will be asked to assess perceived neighborhood
infrastructure and safety (distance throughout a 15-minute walk from home) through a 4-
point Likert-scale.

2.1.1.2 Physical Activity (Parent-Reported)

Parents will fill out the total time their child spent in categories including “walk for
travel or for fun”, “ride a bicycle or tricycle for travel or fun” and “other exercise” during
weekdays (Sarker et al., 2015).

2.1.1.3 Sedentary Behavior (Parent-Reported)

Parents will record how often their child engages in selected sedentary behaviors
including “On a typical weekday, how many minutes did your child spend awake in a room
with (a) the television on; (b) videos or a DVD on; (¢) playing on the computer; (d) playing
video game consoles; () playing handheld devices?” Questions also include “On a typical
weekday, how much time does your child spend in a stroller?”” and “On a typical weekday,
how much time does your child spend as a passenger in a motor vehicle? (Sarker et al.,
2015)”

Data will be analyzed using SPSS version 27. A descriptive analysis and Pearson’s
bivariate correlation analysis to address Purpose 1. To address Purpose 2, we will conduct

a multivariate analysis of covariance (MANCOVA), controlling age, gender, and ethnicity,



to test the statistical significance of social and environmental effects on physical activity

and childhood obesity.



CHAPTER 3
RESULTS

This study recruited 40 children from the two childcare centers and one sports
gymnasium in the North Texas area (Mage=3.55 years; 75% girls; 17.5% low SES; 30%
Hispanic; 10% overweight/obese). After they signed the consent forms, the parents were
given a series of validated surveys. The Preschooler’s Physical Activity Parenting Practices
and Affordances in the Home Environment for Motor Development surveys assessed the
home environment, the Physical Activity Neighborhood Environment Scale assessed their
built environment, and physical activity and sedentary behavior data were collected by the
parent-reported surveys. These surveys were used to measure the study outcomes including
sociodemographic, children’s PA, sedentary, social, and built environment.

Results indicated children who were in higher SES families engaged in more PA
(336 mins/week vs. 184 mins/week) and less sedentary behavior per week (419 mins/week

vs. 476 mins/week) than the children from lower SES families in the study.



Figure 3.1: PA and SB (in minutes) by Socio-Economic Status

There were significant, moderate, and strong associations of SES with children’s
PA (r=.32; p <.05) and BMI percentile (r=-.50; p <.05). The results indicated that family
income can impact the child’s physical activity, which can further impact the child’s BMI.
Crime safety, inside space, variety of stimulation, and fine and gross motor toys were also
significantly correlated to household income (rs ranged from -.43 - .57; p <.05). The safety
of the community the child lived in, and the amount and type of toys they played with
correlated to the parent’s income. BMI percentile was negatively correlated to inside space
(r=-.54; p<.05) and gross motor toys (r=.84; p<.01). If the child’s BMI was on the higher

end, the data showed that the household has fewer gross motor toys.
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Table 3.1: Correlation Analysis of Obesity-Related Behaviors and
Socio-Economic Status and Environmental Variables
Further, the MANCOVA analysis revealed the significant SES effect on perceived
neighborhood safety and home inside space toward child PA and development (p>.05).
This data shows there was a significant relationship between the family’s income and how
safe they perceived their safety within that community. Data also revealed that the child’s

home environment can have an impact on their physical activity levels.



CHAPTER 4
DISCUSSION

The findings from Pearson’s bivariate correlation analysis and multivariate analysis
of covariance identified potential social and environmental correlates of early childhood
obesity and sedentary behavior during the pandemic. This data found that there are
numerous factors that can contribute to obesity besides the lack of physical activity,
genetics, and unbalanced diets. Family income, home environment, and community can
have an impact on the number of physical activity opportunities the child has. In this study,
lower SES children were more sedentary and less physically active than their higher SES
peers. This finding is important because physical activity correlates to BMI. The amount
of physical activity and the sedentary behavior the child participates in correlates to their
body weight. Lower physical activity levels are highly correlated to higher BMI. Meaning
that if a child is less active, they are more likely to have a higher BMI and if the sedentary
behavior is decreased, they will have a lower BMI. Higher BMI is associated with being
classified as overweight or obese. This physical inactivity could contribute to the reason
that high obesity rates are a general pattern within minority populations (Kumunyika,
1994).

Our data showed that families with higher SES are more active, and they have more
opportunities to be physically active. The household of a high SES household has been
shown to provide more resources to make healthier lifestyle choices. These resources

include more toys, different types of toys, increased inside space, and safer communities.
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The perceived safety of their community, the home environment, and the amount/type of
toys those families had were impacted by their income.

Along with increased health issues, obesity can cause a decline in motor
development. Studies have shown that obesity can cause lower quality of life, disturbed
sleeping patterns, poor motor skills, less precision, poor coordination, and difficulty
learning new skills (Cheng et al., 2016). Lower levels of motor performance can discourage
kids from participating in daily activities and cause difficulty when learning new skills.
These difficulties can cause a change in their social behavior leading to isolation (Iara
Socorro Martins et al., 2021).

The many consequences of obesity represent why it is important to implement
programs that give at-risk children more opportunities to be physically active. These
programs can be home-based, community-based, and school-based. Home-based programs
can involve a change in parenting behaviors to encourage the parents to implement
activities that will help the child be more active and even make diet changes. The parents
will be able to encourage the children to become more physically active and make better
nutrition choices (Showell et al., 2013). Home-based programs can be more effective by
targeting the parents because they are seen as the agents of change (Knowlden & Sharma,
2012). Community-based programs can also target weight-related outcomes such as PA,
sedentary behavior (SB), and nutrition behaviors. Rather than focusing on parenting styles,
this intervention can interact with the child more to encourage behaviors that will prevent
and decrease the prevalence of obesity. School-based programs have been found to increase
physical activity and even lower BMI (Kropski et al., 2008). Studies show that the

combinations of interventions in different settings may be more effective for preventing

11



weight gain in children than just a program based in one setting (Bleich et al., 2013). The
effectiveness of these programs can increase with longer intervention time periods, more
intense interventions, and considering the different populations when creating these
programs. These programs may be better implemented when they are presented to the
children as a game. Allowing the program to increase physical activity in a way that can
be engaging for children may yield better results. Additionally, presenting the information
to the children in a way they can understand will help them make better decisions about

their health in the future.
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CHAPTER 5
CONCLUSION

As obesity becomes more prevalent it is important to identify the several factors
that cause obesity and whom it affects. Not only does obesity affect adults, but research
also shows that obesity impacts children. The purpose of this study was to identify the
socio-demographic factors in physical activity and childhood obesity and to explore the
social and environmental disparities in physical activity and childhood obesity. After
analyzing the data from the surveys, this study was able to find that obesity can
disproportionately affect children of different ethnicities, races, and lower household
incomes. Lower SES children were found to be less physically active and more sedentary.
Our findings also showed that income level may impact the opportunities conducive for
PA and healthy weight in early childhood, especially within the home and social
environment settings. The findings reveal there is a need for interventions for underserved
children who might be more at risk for obesity due to lower household income, race, or
ethnicity. To be more effective, a mixture of home-based, community-based, and school-
based programs should be set in place to increase physical activity, adjust parenting styles,
and encourage better nutritional behaviors. Programs that are engaging and easy to
understand may be more effective when dealing with children. This increase in physical
activity could decrease the prevalence of obesity in preschoolers and improve their overall
health. Improving health could also improve their quality of life and decrease their chances

of diseases in the future.

13



REFERENCES

Bleich, S. N., Segal, J., Wu, Y., Wilson, R., & Wang, Y. (2013). Systematic review of
community-based childhood obesity prevention studies. Pediatrics, 132(1).
https://doi.org/10.1542/peds.2013-0886

Castaneda-Babarro, A., Arbillaga-Etxarri, A., Gutiérrez-Santamaria, B., & Coca, A.
(2020). Physical activity change during COVID-19 confinement. International
Journal of Environmental Research and Public Health, 17(18), 6878.
https://doi.org/10.3390/ijerph17186878

Cheng, J., East, P., Blanco, E., Kang Sim, E., Castillo, M., Lozoff, B., & Gahagan, S.
(2016). Obesity leads to declines in motor skills across childhood. Child: Care,
Health and Development, 42(3), 343-350. https://doi.org/10.111/cch.12336

Clarke, J., Kipping, R., Chambers, S., Willis, K., Taylor, H., Brophy, R., Hannam, K.,
Simpson, S. A., & Langford, R. (2021). Impact of covid-19 restrictions on
preschool children’s eating, activity and sleep behaviors: A qualitative study. BMJ
Open, 11(10). https://doi.org/10.1136/bmjopen-2021-051497

Dehghan, M., Akhtar-Danesh, N., & Merchant, A. T. (2005). Childhood obesity,
prevalence and prevention. Nutrition Journal, 4(1). https://doi.org/10.1186/1475-
2891-4-24

Fiizéki, E., Groneberg, D. A., & Banzer, W. (2020). Physical activity during COVID-19
induced lockdown: Recommendations. Journal of Occupational Medicine and

Toxicology, 15(1). https://doi.org/10.1186/s12995-020-00278-9

14



lara Socorro Martins, M., Aguiar Moraes Vitoriano, N., Azevedo Martins, C., Mendes
Carvalho, E., Viana Brigido de Moura Jucd, R., Soares Moreira Alves, J., Simdes
Ferreira, H., & Gardano Bucharles Mont’ Alverne, D. (2021). Aspects of motor
development and quality of life in the context of child obesity. Journal of Human
Growth and Development, 31(1), 58—65. https://doi.org/10.36311/jhgd.v31.11071

Knowlden, A. P., & Sharma, M. (2012). Systematic review of family and home-based
interventions targeting paediatric overweight and obesity. Obesity Reviews, 13(6),
499-508. https://doi.org/10.1111/j.1467-789x.2011.00976.x

Kopelman, P. G. (2000). Obesity as a medical problem. Nature, 404(6778), 635—-643.
https://doi.org/10.1038/35007508

Kropski, J. A., Keckley, P. H., & Jensen, G. L. (2008). School-based obesity prevention
programs: An evidence-based review. Obesity, 16(5), 1009-1018.
https://doi.org/10.1038/0by.2008.29

Kumunyika, S. K. (1994). Obesity in minority populations: An epidemiologic
assessment. Obesity Research, 2(2), 166—182. https://doi.org/10.1002/5.1550-
8528.1994.tb00644 .x

Lakshman, R., Elks, C. E., & Ong, K. K. (2012). Childhood obesity. Circulation,
126(14), 1770-1779. https://doi.org/10.1161/circulationaha.111.047738

Meldrum, D. R., Morris, M. A., & Gambone, J. C. (2017). The obesity pandemic:
Causes, consequences, and solutions—but do we have the will? Fertility and

Sterility, 107(4), 833—839. https://doi.org/10.1016/j.fertnstert.2017.02.104

15



Rodrigues, L. P., Saraiva, L., & Gabbard, C. (2005). Development and construct
validation of an inventory for assessing the home environment for Motor
Development. Research Quarterly for Exercise and Sport, 76(2), 140—148.
https://doi.org/10.1080/02701367.2005.10599276
Rosenthal, R. J., Morton, J., Brethauer, S., Mattar, S., De Maria, E., Benz, J. K., Titus, J.,
& Sterrett, D. (2017). Obesity in America. Surgery for Obesity and Related
Diseases, 13(10), 1643—1650. https://doi.org/10.1016/j.soard.2017.08.002

Sarker, H., Anderson, L. N., Borkhoff, C. M., Abreo, K., Tremblay, M. S., Lebovic, G.,
Maguire, J. L., Parkin, P. C., & Birken, C. S. (2015). Validation of parent-
reported physical activity and sedentary time by accelerometry in young children.
BMC Research Notes, 8(1). https://doi.org/10.1186/s13104-015-1648-0

Showell, N. N., Fawole, O., Segal, J., Wilson, R. F., Cheskin, L. J., Bleich, S. N., Wu, Y.,
Lau, B., & Wang, Y. (2013). A systematic review of home-based childhood
obesity prevention studies. Pediatrics, 132(1). https://doi.org/10.1542/peds.2013-
0786

Wang, Y. (2011). Disparities in pediatric obesity in the United States. Advances in
Nutrition, 2(1), 23-31. https://doi.org/10.3945/an.110.000083

Wilborn, C., Beckham, J., Campbell, B., Harvey, T., Galbreath, M., La Bounty, P.,
Nassar, E., Wismann, J., & Kreider, R. (2005). Obesity: Prevalence, theories,
medical consequences, management, and Research Directions. Journal of the
International Society of Sports Nutrition, 2(2). https://doi.org/10.1186/1550-2783-

2-2-4

16



BIOGRAPHICAL INFORMATION

Alexis Jones is a senior Exercise Science Major who will graduate with an Honors
Bachelor of Science from The University of Texas at Arlington on May 12, 2022. During
her college career, she has been on the Dean’s List four times and will graduate with
Honors. She was also involved in organizations such as Black Student Association and lead
as an executive board member. During her time here at UTA she has grown an interest in
motor development and how it affects health. She worked on many research projects in the
Movement and Physical Activity Epidemiology Lab concerning motor behavior and
health. In the future, she plans to get her Doctorates in Occupational Therapy so that she

can become a pediatric Occupational Therapist.

17



	Social and Environmental Disparities In Physical Activity and Childhood Obesity In 2-5-Year-Old Children
	Recommended Citation

	TABLE OF CONTENTS

