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Abstract

The study assessed the effects of various state obesity programs, including obesity-related school
standards, obesity-related program options, and obesity-related state initiatives, and was incorporated
into the context of a behavioral model using data from the National Survey of Children’s Health and
Behavioral Risk Factor Surveillance System by the C.D.C. The implementation of state obesity programs is
likely to reduce childhood obesity. State enforcement of health education in schools is the most effective
program option in obesity-related school standards. For obesity-related state program options, the
dominant program is associated with private insurance coverage for obesity treatment and prevention.
The obesity-related state programs are better targeted towards obese Hispanic and African American
children than obese white children.

The obesity burden is concentrated more heavily in white children who live in states with fewer obesity-
related state programs than Hispanic and African American children. Unlike African American children,
obese Hispanic and white children are more evenly spread throughout income levels. Sports activities,
exercises, and T.V./video watching are strongly associated with children at risk of obesity. The effects of
after-school sports activities on obese and overweight children are about four times larger than those of
unstructured physical exercises. T.V./video watching hours demonstrated that an increase in one hour
per day of watching T.V./video on a school day would increase obesity in children by 4.1% (aged 6-12
years old) and 7.3% (aged 13-17 years old). An important contribution to the literature is the finding that
state health education enforcement is a prime and effective tool that will guide the scale and scope of the
local obesity epidemic of school children. Obesity-related state programs are more effective for African
American and His-panic children than white children.

Keywords: Childhood obesity prevention; Obesity programs; USA

Introduction

An increasingly imperative issue in the United States is the increasing incidence of
childhood obesity. “Obesity” is defined as the accumulation and storage of excess body fat.
At the same time, “overweight” is weight over a weight reference standard [1]. Childhood
obesity prevalence has become a great nontransferable harmful illness in recent years,
with ever-increasing proportions of children falling into the obese grouping. Obesity has
become a major public threat to children’s quality of life. It would raise healthcare costs in
the long-run future. Studies have shown that child-hood obesity causes significant medical,
psychosocial, and neurocognitive abnormalities. They may continue to adulthood and
cause adverse cardiovascular consequences or other obesity-related adverse health risk
[2-4]. Obesity among youths is on the rise nationwide. Obesity in youths leads to unhealthy
physical and mental health and severe health conditions such as type 2 diabetes, high blood
pressure, in-creased risk for heart disease, stroke, cancer, etc,, [5,6]. According to the Centers
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for Disease Control and Prevention (hereafter referred to as C.D.C.),
the prevalence of childhood obesity has tri-pled during the period
1980 to 2006 and reached 19.7% in 2020 [7]. The annual medical
costs of childhood overweight and obesity were $237.55 per capita
and $1975.06 for hospitalizations and annual costs, with long-run
healthcare costs estimated to be $49.02 billion by 2050 [8].

The U.S. Preventive Services Task Force (USPSTF) reviewed
behavioral interventions for targeting lifestyle and behavior
change (e.g, counseling on a diet, increasing physical activities,
or decreasing sedentary behaviors emphasizing the effectiveness
of early detection and interventions through monitoring for
children and adolescents and weight management by primary
care physicians [9-11]. Differences in race, gender, and poverty
contribute to childhood obesity. The major factor is the
socioeconomic position of children’s protection against morbid and
severe obesity [12-14]. Other important findings have lit the way
toward an overall solution by identifying factors and behaviors that
enable the unchecked advance of childhood obesity [15]. Much has
been done in the health and sociodemographic areas to examine the
root of obesity. However, findings alone are not enough. Without
a unified program effort, these findings may go to waste. The U.S.
finds itself in a precarious position regarding this public health
issue. Battling child-hood obesity contains multi-level components:
behavioral goal setting and behavioral modification, changes in
the environment, and simultaneously focusing on physical activity
and dietary changes [4,16]. The Federal government is mandated
to protect public health by instituting programmatic solutions
to public health problems. But the issue is tangled in which the
government steps into the program [4,16]. Federal intrusion into
the public-school systems is impossible as these are in state-level
purview. The Federal government cannot directly intervene in the
home environment either, as it cannot force parents to provide
nutritious meals or make children participate in physical activities.
The issue truly constitutes a state recognition and implementation
of programs aimed at the childhood obesity epidemic. The critical
gap is the lack of understanding regarding the roles and the
influences of practice factors in obesity that contribute to health
disparity among children. This provides a unique opportunity to
examine the efficacy of state programs vis-a-vis childhood obesity.
Additionally, it provides a method to examine which types of state
programs work and the effectiveness of state-obesity-related
programs.

State programs aimed at combating childhood obesity are
varied, not only in scope but in implementation as well. As the issue
of childhood obesity has grown over the past decade, constituents
have become more aware of the issue. However, it has not become
an overtly political issue. This lack of public focus has created an
environment of unequal recognition of the problem amongst
different states [17,18]. According to Health People 2020, one of
the objectives is to in-crease the number of states with state-level
policiestoincentivize food retail outlets to provide foods encouraged
by the Dietary Guidelines for Americans. However, according to the
Midcourse Review [18], the objective was unmet. Although there is
encouraging evidence for the efficacy of policy and environmental

intervention strategies, there is limited understanding of the
pathways from promising policy and environmental changes to
demonstrated reductions in the prevalence of childhood obesity
and the marked sociodemographic disparities in its prevalence and
its health and economic tools [8,15,19]. Legislation involving public
schools and childhood obesity falls into three categories: physical
education, health education, and nutritional/food standards;
physical activity behaviors and neighborhood environment
significantly influence obesity among children and their par-ents/
caregivers [7,12,20]. Physical education has been studied and is
highly statistically significant in many childhood obesity studies. It
is a prominent program area to focus on as it has the potential to
produce higher benefits for childhood health directly. Implementing
health education is typically a long-run investment in overall health.
However, it can deliver short-term benefits by arming children with
the necessary information to raise health awareness of obesity [21].

Educational interventions are effective in treating, but not
preventing, childhood obesity and its consequences (specifically
diastolic blood pressure) and the high heterogeneity among studies,
various educational programs conducted, and the low quality of
included studies, including trials with more comprehensive and
specific strategies, are needed to improve these results [11,22,23].
Modifiable factors explain childhood obesity disparities. Nutritional
and food standards are the most challenging legislative aspects.
Various stakeholders may be arrayed against a change in the status
[7]. Children spend half of their waking hours in the school setting,
and the recent advent of schools offering both interventions and
strategies in the target area of physical activity is the most essential
obesity intervention [7,24]. The subject of obesity studies shows
that influential factors shape daily diet and physical activity
behaviors in children and adolescents, suggesting that successful
prevention and treatment of childhood overweight/obesity must
discourse on leading factors together. Poor choices that stem from
socioeconomic factors or unhealthy habits that lead to obesity can
modify the performance of genetics in children. Unhealthy diets
halt the Sirtuin1 (Sirt1, anti-aging) gene, which is calorie sensitive,
disrupting the epigenetic processes that assists the immune
system alteration [25]. Food intake and calorie restriction should
be monitored to regulate appetites to balance Sirtl to ensure the
interaction between various health factors that prevent Multiple
Organ Dysfunction Syndrome (MODS) [25,26]. Mostly aiming
to maintain the Sirtl gene in both the brain and liver. Therefore,
a healthy low-calorie diet without harmful substances and active
lifestyle should be introduced early on to reduce the aging process
in organs and minimize mutations associated with aging [27].

Various federal and state agencies have addressed and
implemented guidelines, strategies, and programs to reduce
and prevent obesity in children. The association between
childhood obesity and programs is undeniable regardless of their
effectiveness. However, the effectiveness of interventions and
actions is not clear. Understanding the predictive factors associated
with childhood obesity and improving children’s quality of life
are vital for preventing and managing the epidemic. Evaluating
obesity-related state health program implementation through
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a comprehensive comparison of the interfaces and interactions
between various sociodemographic and economic variables is
essential. First aim: this study evaluates various program impacts
on children to prevent childhood obesity. The study uses three
types of state-related obesity programs: obesity-related school
standards, obesity-related state program options, and obesity-
related state initiatives, and compares their different influences
on child obesity. Second aims: this study examines distinct factors
that cause obesity in children and adolescents by applying an
extended PRECEDE-PROCEED model (here-after referred to as the
P.P. model). Third aim: the study employs concentration indices to
examine the influence of state programs on different races about
health, i.e., obesity and program disparities.

Methods
Data source and samples

The study assessed the effects of various state obesity
programs, including obesity-related school standards, obesity-
related program options, and obesity-related state initiatives.
It was incorporated into the context of a behavioral model using
data from the National Survey of Children’s Health and Behavioral
Risk Factor Surveillance System by the C.D.C. The data was derived
from the 2011-2012 National Survey of Children’s Health, a
national telephone survey conducted 2011- 2012 by the C.D.C.
and Prevention, National Center for Health Statistics, and was
sponsored by the U.S. Department of Health and Human Services
Administration, Maternal and Child Health Bureau. The survey was
designed to (1) estimate national and state-level prevalence for a
variety of child health indicators, (2) generate information about
children, families, and neighborhoods, and (3) provide baseline
estimates for federal and state performance measures. A total
of 102,353 surveys completed nationally by parents/caregivers
of children and youth ages 0-17 years were collected. Survey
results are weighted to be the population of non-institutionalized
children and youth ages 0-17 years in each state. Topics include
demographics, physical and mental health status, health insurance,
access and use of healthcare services, early childhood-specific
information, family health activities, parental health status, and
beliefs of neighborhood characteristics.

Table 1 shows the characteristics of two groups stratified
according to weight status category. The weight status category of
obesity is “equal to or greater than the 95" percentile,” and over-
weight is “85% to less than the 95" percentile”. The 7,050 children
(ages 6-17) represent 60.4 % of the total number of obese children,
and the 5,484 children stand for 54.2% of the total number of those
who are overweight.

Measures

Body Mass Index (BMI) is calculated from a child’s weight and
height. B.M.I. is a reliable indicator of body fat for most children.
Percentiles are the most commonly used indicators to assess
individual children’s size and growth patterns in the United States
(C.D.C., 2009a). The weight status category of obese is “equal to
or greater than the 95" percentile,” and overweight is “85™ to less

than the 95" percentile.” The percentile shows the relative position
of the child’s B.M.I. number among children of the same sex and
age. This study divided the children into two age groups: children
aged 6-12 and aged 13-17. Various federal and state agencies have
addressed and implemented guidelines, strategies, and programs
to reduce and prevent obesity in children. This study employed
seven obesity-related state programs, as shown in Table 1. Of these
seven programs, this study evaluated three obesity-related school
standards: the first one is state enforcement of health education;
the second one is nutrition standards for school meals and snacks
that go beyond existing USDA requirements; and the third one
is limitations beyond federal requirements on when and where
competitive food products are sold. Competitive foods refer to all
foods and beverages available or sold in schools, except for items
served through the national school lunch and breakfast programs.

This study examined two obesity-related state program options:
one is provisions for strengthening private health insurance
coverage for obesity prevention, and another one is treatment and
legislation or resolutions to create obesity-related task forces in
Table 1; [28]. There is coverage for surgical treatment of obesity
and healthcare visits related to obesity treatment by healthcare
providers. Children may or may not be covered. Suppose a patient
is obese without complications (such as high blood pressure, high
cholesterol or lipids, high blood sugar, etc.). In that case, a counseling
visit with a provider is reimbursed. Pharmacotherapy and surgery
are options for obese patients. Legislation or resolution creates
obesity-related task forces, commissions, studies, or other special
programs [29]. State legislation holds three major obesity-related
task forces with three components. First, nutrition-related topics
include nutrition standards in schools and nutrition education.
Second, the legislation incorporates physical education or physical
activity in schools. Third, the most challenging task is T.V. viewing
and video game use.

This study examined two obesity-related state initiatives in
Table 1: one is laws that limit liability for obesity and obesity-
related health problems, and another one is whether the state
is a Federal STEPS grant recipient. The STEPS programs, called
C.D.C’s Healthy Communities Program, are community-based and
prevent and control chronic disease. The C.D.C. supports states,
cities, and communities and focuses on reducing the burden of
diseases; overweight, obesity, and asthma by addressing three
related risk factors: physical inactivity, poor nutrition, and tobacco
use. To evaluate the effects of obesity-related state programs on
obese children, this study used the concentration index approach.
Before the analysis, dimensionality and reliability analyses were
performed to assess whether each program could be used for the
concentration index. Using the item reduction method, the initial
eigenvalue for all seven programs variable is greater than 1, and
the eigenvalues drop toward later components and Cronbach’s
coefficient alpha, based on standardized items (¢=0.699), was also
examined [30]. Subsequently, seven items of the obesity-related
state programs (listed under Obesity-Related State Program in
Table 1) were summed to create a composite scale whose scores
ranged from 0 to 7 for the concentration index analysis.
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Table 1: Characteristics of obese (BMI=95™ percentile) and overweight (85" percentile<BMI<95%" percentile).

T Obese Only Overweight Only
(n=11669), (%) (n=10118), (%)
Sociodemographic Factors
Child Gender
- Male 7050 (60.4) 5484 (54.2)
Child Age
- Age 6-12 8187 (70.2) 5824 (57.6)
- Age 13-17 3482 (29.8) 4294 (42.4)
US-Born Children (Race)

- US-born White 7712 (66.8) 7401 (73.7)
- US-born African American 1978 (17.1) 1168 (11.6)

- US-born Hispanic 1207 (10.5) 876 (8.7)

- US-born Other (Asian, Pacific Islander, etc.) 966 (8.4) 772 (7.7)

US-Born Mother (Race)

- US-born White 6925 (65.5) 6742 (72.6)
- US-born African American 1638 (15.5) 955 (10.3)

- US-born Hispanic 722 (6.8) 555 (6.0)

- US-born Other (Asian, Pacific Islander, etc.) 721 (6.8) 616 (6.6)

Child used more healthcare services relative to others of the same age.
- Yes 1881 (16.1) 1427 (14.1)
Educational Attainment of Household

- Junior high-school graduate 565 (4.9) 354 (3.5)
- Senior high-school graduate 3222 (27.7) 2281 (22.6)
- College graduate 7853 (67.5) 7464 (73.9)

Reinforcing Factors (Obesity-Related State Programs)
Obesity-Related School Standards

- State enforcement of health education 377 (3.2) 315 (3.1)
- Nutritional standards for school meals 7682 (65.8) 6791 (67.1)
- Limitation on competitive food products sold 5280 (45.2) 4933 (48.8)

Obesity-Related State Program Options
- Private health insurance coverage for obesity treatment 8860 (75.9) 7794 (77.0)
- Obesity-related task force 9014 (77.2) 8052 (79.6)
Obesity-Related State Initiatives
- Laws for obesity-related problems 5200 (44.6) 4629 (45.8)
- Federal STEPS programs 10181 (87.2) 8762 (86.6)
Neighborhood Safety Environment

1=definitely agree 6949 (60.1) 6376 (63.4)
2=somewhat agree 2989 (25.9) 2456 (24.4)

3=somewhat disagree 632 (5.5) 500 (5.0)

4=definitely disagree 986 (8.5) 721(7.2)

School Safety Environment

1=always 6596 (58.2) 5600 (56.9)
2=usually 3458 (30.5) 3328 (33.8)

3=sometimes 1160 (10.2) 822 (8.4)

4=never 127 (1.1) 88 (0.9)

Enabling Factors

SCHIP (state child health insurance program) Coverage 3204 (30.1) 2073 (22.3)
Received Needed Care 9684 (98.7) 8378 (99.1)
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Residence in M.S.A. (Metropolitan Statistical Area) 5725 (68.3) 4858 (70.7)
Household Income Level
- <100% poverty level 1653 (15.4) 1002 (10.8)
-100% - 200% poverty level 2570 (24.0) 1962 (21.1)
-200% - 300% poverty level 2217 (20.7) 1820 (19.6)
-300% - 400% poverty level 1689 (15.8) 1666 (17.9)
- 2400% poverty level 2580 (24.1) 2845 (30.6)
Predisposing Factors
Child’s Lifestyle
Sports activities after school: During the past 12 months, a child was on a sport team or took
sports lessons after school or on weekends.
- Yes 6314 (54.1) 6243 (61.7)
Exercises: During the past week, the numbers of days a child did exercises or participates in
physical activity for at least 20 minutes that made him/her sweat and breathe hard.
- 0-2 days/week 3340 (28.6) 2781 (27.5)
- 3-5 days/week 4904 (42.0) 4506 (44.6)
- 6-7 days/week 5418 (29.3) 2829 (28.0)
Watching T.V. programs: On average school day, the numbers of hours per day a child watched
TV, videos, or played video games.

- 0-2 hours/day 9182 (78.9) 8322 (82.4)
- 3-5 hours/day 2245 (19.2) 1604 (15.9)

- 6-8 hours/day 150 (1.2) 100 (1.0)

- 9+ hours/day 66 (0.6) 69 (0.6)

Analysis

Health behavior is a function of the availability of healthcare
services, the demand for healthcare services, and the institutional
framework that regulates and oversees the healthcare market.
The obesity-related school standards, state program options, and
state initiatives of healthcare-seeking behaviors are integrated into
a structural model. The line of research on health behavior and
its program implications originated from the use of an extended
PRECEDE-PROCEED model (hereafter referred to as the P.P. model)
postulates that health outcomes are attributed to the child’s
behavior based on obesity-related state programs [19,31]. The P.P.
model accounts for sociodemographic, reinforcing, enabling, and
predisposing factors in Figure 1. By applying behavioral theory,
those mentioned earlier, seven obesity-related state programs as
the reinforcing factors related to child obesity are incorporated
with the P.P. model framework. Enabling factors are comprised of
access to healthcare facilities, availability of healthcare resources,
health insurance, etc. This study employed received needed care
variables as availability of health care services, the State Child
Health Insurance Program (SCHIP) as health insurance, and
residence of metropolitan statistical areas as an accessibility
measure of health care services. Predisposing factors of the P.P.
model include knowledge, personal attitudes, values, beliefs, and
perceptions. This study included sports activities after school or
on weekends, exercises, or participation in physical activities, and
T.V. and video watching or video game playing. In this study, the
PP. model contains sociodemographic factors: gender of children
aged 6-17 years old, two age groups ages 6-12 and 13-17 years
old, US-born children, US-born mother, health status, education

attainment as health knowledge, and household income level. Table
1 illustrates the characteristics of the variables mentioned above.

This study employed the Concentration Index (CI) to evaluate
health and program disparities. The CI evaluates children ranked
not only by their health, e.g., obesity but also by their socioeconomic
status, beginning with the most disadvantaged [32]. The CI is the
most appropriate measure of program influences on childhood
obesity and health, i.e., obesity and inequality among children with
different racial/ethnic and socioeconomic backgrounds. The CI is
used to quantify the degree of obesity program inequality in the
obesity of children. This analysis of childhood obesity is focused on
horizontal equity and is not concerned with vertical issues [33].

Results

Table 2 shows the results from the logit regression of the
factors associated with obesity among children. All of the results
reported in Table 2 used heteroskedasticity-robust standard errors,
so heteroskedasticity does not threaten the internal validity of the
multiple-regression analysis with the definition of variables in Table
1. The Variance Inflation Factors (vif) for the obese and overweight
groups’ regressions range from 5.74 to 7.91 in Table 2. All vifs are
less than 10. As a rule of thumb, when analyzing standardized data,
a vif <10 indicates a non-harmful multicollinearity [34].

Sociodemographic factors and figure 1

In Table 2, for sociodemographic factors, child gender is
statistically significant for obese and overweight children regardless
of age differences, and male children are more likely to be obese
than female children. Taking the antilog of 0.38 of the obese aged
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6-12 and 0.83 of the obese aged 13-17, male children tend to have a
higher probability of being obese than female children, 46.2% and
129.3%, respectively. The results for US-born children and mothers
do not show systematic, clear-cut evidence between being obese
or overweight within the two age groups. An increase in household

income is more likely to reduce being obese or overweight for both
age groups. However, the results for the educational attainment of
households as a proxy for the health knowledge of parents do not
show a clear-cut influence on childhood obesity.

Policy Assessment

Educational, Ecological,
& Behavioral Assessment

Social-Demographic
Assessment

/

I
|
|
|
|
|
|

Phase 2

Phase 3

Factors

and Policy
Regulation

Enabling Factors

Phase 5

Socio-demographic

Reinforcing Factors

Predisposing Factors

\
\

Phase 1

!
7/

Phase 6 & 7

Process Evaluation

Impact & Outcome
Evaluation

Figure 1 | Application of PRECEDE-PROCEED model to examine preferences of formal and informal care
and health outcome changes. Notes: Green and Kreuter (29), and Yamada et al. (30). The Precede—Proceed
model is a planning model used to analyze and assess health behaviors and behavioral changes in the target
population within a given socioeconomic and demographic environment. This model allows for a series of
assessments and evaluations designed to help the health planning and policy and needs to the improvement
of overall quality of life through the analysis of needs and problems.

Figure 1: Extended PRECEDE-PROCEED Model: Health outcomes and child’s behaviors based on obesity-related
state programs.

Reinforcing factors: obesity-related state programs and
figure 1

In Table 2, this study’s primary parameter of interest is the
influence of obesity-related state programs as reinforcing factors
on being obese or overweight and their differential impacts on
children. Interestingly, all coefficients of the state enforcement of
health education are statistically significant in measuring obesity-
related school standards. The influence of the state enforcement
of health education on children 13-17 years old is greater than on

those 6-12 years old. The effects of a unit increase in the state health
education requirement on the decrease in obesity are by 28.4%
(-0.25 of the obese aged 6-12 years old) and by 46.2% (-0.38 of
the obese aged 13-17 years old) by taking the antilog. Similarly, the
impacts of the state health education requirement on the decrease
in being overweight are 20.9% for ages 6-12 and 39.1% for ages
13-17. The obesity-related health knowledge administered through
school health education is exceptionally powerful for children. The
next influential program is also associated with the obesity-related
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school standards for nutrition of school meals and snacks that
go beyond existing USDA requirements. The effects of nutritional
standards for school meals are that program implementation

decreases the probability of obesity for children aged 13-17 and

overweight children aged 6-12. In this study, the limitation on
competitive food products sold in obesity-related school standards
does not reveal a significant influence on childhood obesity.

Table 2: Factors associated with obesity and overweight among children: Logit regression results. Note. Coef.=coefficient;
Cl=confidence interval; Ref=reference group. a: p< 0.001; b: p<0.05; c: p<0.01.

Obese: Ages 6-12

Obese: Ages 13-17

Overweight: Ages 6-12

Overweight: Ages 13-17

Variables
Coef. (95% CI) Coef. (95% CI) Coef. (95% CI) Coef. (95% CI)
Sociodemographic Factors
Child Gender
Male 0.38a (0.30, 0.46) 0.83a (0.72, 0.95) 0.04a (-0.04, 0.12) 0.26a (0.16, 0.36)

Female (Ref)

US-Born Children (Race)

- US-born African American

0.39 (-0.64, 1.41)

-0.29 (-1.30, 0.73)

1.76¢ (-0.30, 3.82)

-0.68¢ (-1.47,0.11)

- US-born Hispanic

-0.21 (-0.64, 0.21)

0.12 (-0.44, 0.68)

0.48 (-0.19, 1.16)

0.05 (-0.44, 0.55)

- US-born Other

0.74b (0.11, 1.38)

0.91c (-0.15, 1.98)

0.13 (-0.46,0.71)

-0.17 (-0.89, 0.54)

- US-born White (Ref)

US-Bo

rn Mother (Race)

- US-born African American

0.32 (-0.16, 0.80)

0.67 (-0.18,1.51)

-0.34 (-0.89, 0.20)

0.29 (-0.43, 1.00)

- US-born Hispanic

0.28 (-0.08, 0.64)

0.05 (-0.51, 0.61)

0.61a (0.19, 1.03)

0.10 (-0.38, 0.57)

- US-born Other

0.19 (-0.25, 0.62)

0.17 (-0.55, 0.88)

0.23 (-0.26,0.71)

0.44 (-0.20, 1.08)

- US-born White (Ref)

Child used more healthcare services relative
to others of the same age

0.01 (-0.09,0.12)

0.26a (0.11, 0.41)

0.07 (-0.05,0.18)

0.13c (-0.01, 0.28)

Household Income Level

- <100% poverty level (Ref)

-100% - 200% poverty level

0.07 (-0.07,0.21)

-0.06 (-0.26, 0.15)

0.12 (-0.05, 0.30)

-0.12 (-0.33, 0.08)

-200% - 300% poverty level

0.03 (-0.13,0.19)

-0.14 (-0.37, 0.09)

0.11 (-0.08, 0.30)

-0.29a (-0.52, -0.06)

-300% - 400% poverty level

-0.11 (-0.28, 0.06)

-0.25b (-0.50, 0.01)

0.13 (-0.06,0.33)

-0.12 (-0.35,0.12)

- 2400% poverty level

-0.14¢ (-0.31, 0.02)

-0.49a (-0.73, -0.24)

0.11 (-0.09, 0.30)

-0.38a (-0.61, -0.15)

Educational Attainment of Household

- Junior high-school graduate (Ref)

- Senior high-school graduate

0.45a (0.22, 0.68)

-0.14 (-0.45,0.17)

-0.06 (-0.34, 0.21)

0.19 (-0.15, 0.52)

- College graduate

0.20c (-0.03, 0.43)

-0.37b (-0.68, 0.06)

-0.02 (-0.30, 0.25)

0.22 (-0.12, 0.56))

Reinforcing Factors (Obesity-Related State Programs)

Obesity-Related School Standards

- State enforcement of health education

-0.25a (-0.44, 0.06)

-0.38a (-0.67,-0.10)

-0.19¢ (-0.40, 0.02)

-0.33b (-0.60, -0.07)

- Nutritional standards for school meals

0.05 (-0.05, 0.14)

-0.13¢ (-0.27, 0.01)

-0.11b (-0.22,-0.01)

0.03 (-0.09, 0.16)

- Limitation on competitive food products
sold

-0.06 (-0.14, 0.03)

-0.06 (-0.19, 0.07)

0.01 (-0.10, 0.10)

-0.05 (-0.17, 0.06)

Obesity-Related State Program Options

- Private health insurance coverage for
obesity treatment

-0.08¢ (-0.17, 0.01)

-0.08 (-0.21, 0.05)

-0.09¢ (-0.19, 0.01)

-0.14b (-0.26, -0.02)

- Obesity-related task force

-0.16a (-0.26, 0.07)

0.01 (-0.13, 0.14)

0.03 (-0.07, 0.14)

-0.03 (-0.16, 0.09)

Obesity-Related State Initiatives

- Laws for obesity-related problems

-0.07¢ (-0.14, 0.01)

0.05 (-0.06, 0.16)

-0.08¢ (-0.01,0.17)

-0.07 (-0.17, 0.04)

- Federal STEPS programs

-0.06 (-0.17, 0.05)

0.07 (-0.10, 0.23)

-0.08 (-0.19, 0.04)

-0.05 (-0.19, 0.10)

Neighborhood Safety Environment

0.01 (-0.03, 0.06)

0.08b (0.02, 0.15)

0.04 (-0.01, 0.09)

0.04 (-0.02, 0.11)

School Safety Environment

0.03 (-0.03, 0.09)

0.06 (-0.02, 0.14)

-0.01 (-0.08, 0.06)

-0.01 (-0.08, 0.06)
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Enabling Factors

SCHIP Coverage

0.10b (-0.01, 0.21)

0.10 (-0.07, 0.27)

-0.02 (-0.15, 0.10)

-0.06 (-0.23, 0.11)

Received Needed Care

-0.16 (-0.66, 0.35)

-0.43b (-0.89, 0.03)

-0.21 (-0.77,0.34)

-0.57¢ (-0.06, 1.21)

Residence in M.S.A.

-0.18a (-0.27, 0.10)

-0.27a (-0.39,-0.14)

-0.04 (-0.14, 0.06)

-0.02 (-0.14, 0.09)

Household Income Level

- <100% poverty level (Ref)

-100% - 200% poverty level

0.07 (-0.07,0.21)

-0.06 (-0.26, 0.15)

0.12 (-0.05, 0.30)

-0.12 (-0.33,0.08)

-200% - 300% poverty level

0.03 (-0.13,0.19)

-0.14 (-0.37, 0.09)

0.11 (-0.08, 0.30)

-0.29a (-0.52, -0.06)

-300% - 400% poverty level

-0.11 (-0.28, 0.06)

-0.25b (-0.50, 0.01)

0.13 (-0.06, 0.33)

-0.12 (-0.35,0.12)

- 2400% poverty level

-0.14c¢ (-0.31,

0.02) | -0.49a(-0.73,-0.24)

0.11 (-0.09, 0.30)

-0.38a (-0.61, -0.15)

Predisposing Factors

Child’s Lifestyle

Sports activities after school

-0.22a (-0.30,

0.13) | -0.34a(-0.46,-0.22)

-0.01 (-0.10, 0.09)

-0.15a (-0.26,-0.04)

Exercises -0.06a (-0.07, 0.04)

-0.09a (-0.11, -0.06)

-0.03a (-0.05, -0.01)

-0.02b (-0.05, 0.01)

Watching T.V. programs 0.04a (0.02, 0.06)

0.07a (0.04, 0.09)

0.02c (0.00, 0.05)

0.04a (0.02, 0.06)

Constant 0.12 (-0.56, 0.80) 0.31 (-0.67, 1.28) -1.94a (-2.70, -1.18) -0.64 (-1.64, 0.35)
Number of observations 16921 13857 16921 13857
Wald Chi? 898.66 760.92 115.9 210.34
Probability>Chi? 0 0 0 0
Pseudo R? 0.049 0.073 0.008 0.018
Log pseudolikelihood -8701.8 -4506.22 -7373.77 -5357.77

For obesity-related state program options, the dominant
program is associated with private insurance coverage for obesity
treatment and prevention. Health insurance coverage is more
likely to reduce obese and overweight children. The state program
option is statistically significant for obese and overweight children
aged 6-12. It has a comparable influence on reducing obesity. The
obesity-related task force does not consistently affect children with
obesity and overweight. For obesity-related state initiatives, laws
for obesity-related health problems and legal proceedings are more
likely to reduce obesity for children aged 6-12 and overweight
children aged 6-12. The results of the Federal STEPS programs do
not reveal a considerable influence on childhood obesity. However,
the C.D.C. supports states, cities, and communities and focuses on
reducing the burden of overweight and obesity.

Enabling and predisposing factors and figure 1

In Table 2, interesting results are received needed care and
residence within the M.S.A. in the enabling factors. A decrease in
unmet needs is more likely to reduce the number of overweight
children in both age groups. Children residing within M.S.A!'s have
better access to health care than those in rural areas. Obese children
in the M.S.A. areas are less obese than children in rural areas,
implying that healthcare accessibility is essential for obese children
of both age groups. In predisposing factors, sports activities,
exercises, and T.V./video watching are statistically significant and
prove consistent effects on children with obesity and overweight.
The study estimated that a unit increase in sports activity would
reduce the probability of obesity by 24.6% (0.22 of the obese aged
6-12 years old) and 40.5% (0.34 of the obese aged 13-17 years old)
by using the antilog. The effects of sports activities after school or at

weekends on obese and overweight children 6-12 and 13-17 years
old are about four times larger than those of unstructured physical
exercises. T.V./video watching hours are strongly associated with
children being at risk of being over-weight or obese. An increase
in one hour per day of watching T.V./video on an average school
day would increase obesity in children by 4.1% (0.04 of the obese
aged 6-12 years old) and 7.3% (0.07 of the obese aged 13-17 years
old). The impacts of T.V./video watching on overweight children are
comparable to those for obese children.

Disparity of obesity and obesity-related state program

The Concentration Index (CI) is defined as the Concentration
Curve (CC), which is graphed on the horizontal axis as the
cumulative percentage of the population ranked by income
beginning with the lowest and on the vertical axis as the cumulative
percentage of obesity of children by race corresponding to each
cumulative percentage of the population of the income in Figure 2.
The Cl is positive when the CC lies below the diagonal and negative
when it lies above. The lowest value of the CI, -1, implies that all the
obese children are concentrated in the lowest household income
level. The maximum value of the CI, +1, implies that obese children
are concentrated in the highest household income level. Figure 2
presents that the CC of African American SCHIP children is lowest
among the three measures, and the obesity burden is concentrated
more heavily and unevenly amongst African American children
relative to Hispanic and white children. All C.Ls are statistically
significant, and interestingly, obese African American SCHIP
children are more concentrated in high-income households. In
contrast, obese white SCHIP children are more evenly concentrated
in different income levels. The indices below Figure 2 show the
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value of the C.I.s measure for the disparity of obese children among
racial groups.

100%

SCHIP by race (African Ameri-
can, Hispanic, and White

Cumulative % of obesity of

0 o,
Cumulative % of population 100%

ranked by income.

Figure 2: Concentration curves: household income
and obesity by SCHIP children in different races. Notes:
Concentration Index (CI) is the formula/covariance
method. The CI of African American children is 0.141a
(0.009); the CI of Hispanic children is 0.085a (0.012);
and the CI of white children is 0.079a (0.006). Standard
error: Standard errors of the concentration index using
formula/covariance method. a, b, and c represent
statistically significant levels of 99% level (a), 95% level
(b), and 90% level (c) for a two-tailed test.

100%

Cumulative % of obesity
by race (African American,
Hispanic, and White

100%

Cumulative % of population ranked by
obesity related State programs.

Figure 3: Concentration curves: obesity programs and
obesity by different races. Notes: Concentration index
(CI) is the formula/covariance method. The CI of African
American children is 0.081a (0.005); the CI of Hispanic
children is 0.058a (0.004); and the CI of white children
is -0.086a (0.004). The program measure is the sum of
seven obesity-related state programs that each state
implemented in the reinforcing factor of this study.
Standard error: Standard errors of the concentration
index using formula/covariance method. a, b, and ¢
represent statistically significant levels of 99% level (a),
95% level (b), and 90% level (c) for a two-tailed test.

In Figure 3, the magnitude of a relative disparity depends on
the magnitude of the reference point from which the disparity was
measured. The CC of African American children lies below the CC

of Hispanic children, both below the equality diagonal. The index
expresses the size of an ab-solute disparity between races in terms
of program influence measured by the shape of the curve. The CI
of African American children is 0.081a (0.005); the CI of Hispanic
children is 0.058a (0.004); and the CI of white children is -0.086a
(0.004). Both CCs are positive, and the value of the CI of African
Americans is larger than the Hispanic one. The obesity-related
state programs are heavier among African American children than
Hispanic children. White children are negative, and the CClies above
the diagonal. The obesity burden is concentrated more heavily in
white children who live in states with fewer obesity-related state
programs than Hispanic and African American children. Obese
white children are also in higher proportion amongst states that
have implemented few obesity-related state programs than
amongst states with leading obesity programs. The results of each
obesity-related state program were distinctly enunciated for obese
African Americans.

Discussion and Implications

There is little doubt that the incidence of obesity and
overweight in children is increasing in absolute and relative terms.
Recent studies provide some opening evidence about racial/ethnic
and income differences among children [1]. The effects of physical
activity and diet are well-known facts [12]. However, evidence of
differential outcomes has been inconclusive. This study attempts
to explain the full range of factors and how they contribute to the
relationship between obesity-related state programs and obesity
disparities among African American, Hispanic, and white children.
It also tries to fill in a critical gap within literature. The statistics
of this study illustrate that as children age, their average physical
activity level declines. In contrast, sedentary activity levels rose;
sports activities declined from 64% (6-12 years old) to 60% (13-17
years old); physical exercise per week declined from 4.3 days to 3.6
days; and T.V./video watching rises from 1.4 to 1.6 hours per day.
This study’s findings confirm that gradual lifestyle changes would
reduce the risk of obesity and becoming overweight among children
[15,20]. The adverse effects of risky lifestyle choices concerning
childhood obesity can be reduced through obesity-related health
education and school-based standards. The healthy eating and
physical activity components of a child’s lifestyle can facilitate
children’s attaining and maintaining a healthy weight. They may
lessen or prevent obesity-related healthcare costs.

This study incorporates obesity-related state programs with
sociodemographic and economic factors, health care service
accessibility, and child’s lifestyle by integrating regression statistical
analysis into the concentration index approach to evaluate obesity
and state program disparities. The obesity-related task force of
the program option can contribute to change in a child’s lifestyle.
The result of the task force variable by the concentration index
shows that African American children with obesity enjoy a more
advantaged position on the task force program than Hispanic and
white children. The regression results show that changes in a child’s
lifestyle (sports activities, daily exercise, T.V. watching, and video
game playing) are key contributions to the epidemic of obesity. The
C.D.C. reported that sixty-five percent of children in grades 9-12 did
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not get the recommended amount of physical activity, and thirty-
five percent watched T.V. for three or more hours on the average
school day [28].

The Federal STEPS program is better targeted towards Hispanic
and African American children than white children. The Federal
STEPS program emphasizes community-based health pro-grams. It
exerts efforts to reduce obesity, diabetes, asthma, and their related
factors. The study pro-vides evidence that obesity does not fall
evenly across the U.S. because living in low-income households,
having less-educated parents, and being African American or
Hispanic are characteristic factors of obesity. The actions of school,
family, and healthcare providers need to be designed to provide
coordination and continuity as children move from school-based
activities to community settings where children live. The program
of limitation of competitive food products is more unequally
distributed to white and Hispanic children than to African American
children. The availability of snacks and drinks sold in schools is
associated with higher intakes of total energy and lower intakes of
key nutrients [7]. Availability is greatest in high and middle schools.
However, general accessibility to competitive foods is similar at all
school levels through vending machines, snack bars, cafeterias, and
student stores [35]. Competitive foods are widely available and
generate substantial revenues for schools. The C.D.C. states that
over one-third of children (grades 9-12) had a soft drink (not diet)
during a week [28]. The effectiveness of state-level obesity-related
programs is still in question. As a state-level program, creating a
soft drink tax is a viable and possible program to reduce the risk of
obesity [35].

A vital contribution to the literature is the finding that state
health education enforcement are prime, effective program
tools and will provide guidance on the scale and scope of the
local obesity epidemic of school children for obesity prevention.
The implemented programs will track the health behavioral
characteristics of obese children in their respective states. Various
innovative obesity-related programs will likely contribute to change
in individual, school, and community levels concerning the obesity
epidemic. The obesity-related school standards, obesity-related
program options, and obesity-related state initiatives are effective
and strongly associated with childhood obesity. Obesity-related
state programs favor African American and Hispanic children. They
are more effective toward African American and Hispanic children
than white children. Low-income white children are associated with
inequality in obesity-related state programs and portray a rise in
obese children. White children of low socioeconomic backgrounds
in the SCHIP program illustrate the disparity of obesity outcomes
(i.e., health) and program disparity.

Health education and knowledge of obesity are an apparent
influence on childhood obesity. The goal of the obesity program is
to reduce the childhood obesity epidemic. By evaluating the efficacy
of state programs, we link their effects on childhood obesity and
make recommendations on the most effective state programs. State
child health program implementation effectiveness is paramount
to dealing with the childhood obesity epidemic. In turn, preventive
health education programs for school children through obesity-

related health education classes benefit children’s health in the long
run. This, in turn, impacts the state legislative environment, where
a lack of public focus trumps childhood obesity. However, that is
not to say that the epidemic is not being addressed; instead, it is
not deemed a mission-critical aspect of state-level governments.
When state governments address the issue of childhood obesity,
they focus on one area in combating the epidemic: the public school
system. This is the path of least resistance for most states, as school
systems are locally controlled and typically supervised by the state.
However, this is also a cost-effective method of reducing obesity,
as children spend half their waking hours in school. Managing the
school environment to minimize the spread of childhood obesity
is a viable choice for controlling childhood obesity. Pro-grams can
be tailored to meet the needs of children in the school system, with
legislation mandating permissible obesity-related health education
in the school setting and the level of physical and healthy diet
education required.

The obesity-related state programs are better targeted towards
obese Hispanic and African American children than obese white
children. In addition, obese children are more unequally dis-
tributed to the Hispanic and African American sub-populations
than the white population of similar socioeconomic circumstances.
Furthermore, obesity disparities among children enrolled in the
SCHIP program are more likely to be lower-income whites rather
than Hispanic or African Ameri-can children. Children face the
greatest long-term risk to overall health earlier in life, as childhood
obesity and their associated health risks are likely to persist into
adulthood. This study provides evidence to reduce childhood
obesity, which is more burdensome on the healthcare system than
other patients due to the increased costs of disease management
and increased rates of complications due to morbidity in the long
run.

Conclusions and Policy Implications

The findings of this study are related to the theory of health
behaviors using an extended PRECEDE-PROCEED model. They
are consistent with an important contribution to understanding
better insight into highly prevalent obesity among children and
the youth. This study had three important limitations. The first is
the effectiveness of obesity-related state programs on overlapping
programs. The interpretation of program assessment requires care
in terms of validity. Second, our study used cross-sectional, micro-
level data. The program effect is a long-run effect. The effective-
ness related to the social benefits of government programs needs
to be evaluated by a longitudinal study. Third, limits in this study
prevent us from determining whether and to what extent healthcare
service providers are decisive determinants of childhood obesity
in omitted state-specific factors because it is cross-sectional.
Despite these significant limitations, this study confirms the
sociodemographic effects on childhood obesity. Furthermore, this
study not only contributes to the literature about health outcome
disparity concerning different race/ethnic obesity disparities but
also provides new evidence of obesity-related program disparity of
program effectiveness on race/ethnic differences.
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