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ABSTRACT

Children and adults continue to suffer from obesity, which poses a great public health
threat. This research focused on protective factors for its prevention. Parent’s perception of a
healthy child’s body size, parent dieting, child dieting, and food behaviors influence on Hispanic
preschool children’s weight (assessed by BMI z-scores and raw BMI) was examined in 534
mother-child dyads. A hypothesized model was constructed and tested through a secondary
analysis of baseline data collected in fall 2018 from the South Texas Early Prevention Study
Project. All data except BMI, were collected via self-administered questionnaires completed by
the parents (or guardians).

Path analysis was conducted to identify relationships. The conceptual model consisted of
various simple and mediated models (i.e., the age model, the perception model, the parent model,
and the child model). Inside each of these models, several paths were found to be statistically
significant. Within the parent-mediated model, perception of a healthy child’s body size and
parent’s dieting had a statistically significant effect on raw BMI. Within the full model, age,
parent’s dieting, and child’s dieting had the greatest effects on child’s BMI z-score. As a result,
children whose mothers were currently dieting are significantly more likely to diet and gain
weight. This effect increased with age. Mothers are crucial to the development of children, and a
great deal of research has confirmed this. Perceptions of weight, shape, and appearance are
sociocultural values passed on by mothers. Therefore, it is critical to ensure that parents have
healthy behaviors not only for themselves but for the sake of their children. As the population of
Hispanics increases in the United States, it is important to continue to examine this area in this

population.
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using whole-body densitometry to determine body
composition (Coulston et al., 2001).

Weight StIgMaS........ccooveieiereieieeee e Discrimination or stereotyping based on a person’s
weight, body, and size. Also referred to as sizeism,
weight/size oppression, weightism, weight/size bias,
and weight-based discrimination (The Academy for
Eating Disorders, 2021).
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INTRODUCTION
1.1. Obesity & Health

The prevalence of obesity among adults has reached epidemic proportions in the United
States. According to the Centers for Disease Control and Prevention (CDC), obesity rates in
adults have increased 234% in the past 40 years (CDC, 2022b). Obesity in adults is defined as
having a Body Mass Index (BMI) greater than 30 kg/m? and severe obesity as a BMI greater than
or equal to 40 kg/m2. As determined by the 1976-1980, 1988-1994, and 2001-2002 National
Health and Nutrition Examination Surveys (NHANES), obesity prevalence among adults has
increased from 12.7% to 22.9% to 30.5%, respectively, (Ogden & Carroll, 2015). Additional
recent upward trends were documented in NHANES data from 1999-2000 to 2017-2018 with
obesity rates among adults increasing from 30.5% to 42.4%, and the prevalence of severe obesity
increasing from 4.7% to 9.2% (CDC, 2022b).

Currently, U.S. Hispanic adults have the highest prevalence of obesity (47%) compared
to all other race and ethnic groups (State of Childhood Obesity, 2022). In 2019, the Hispanic
population was the largest minority group in the U.S. and accounted for a total of 60.57 million
people (Statista, 2022). California (n = 15,574,880), followed by Texas (n = 11,524,840) and
then Florida (n = 5,663,630) has the greatest Hispanic populations. Texas, the nation’s fastest-
growing state, has one of the highest Hispanic populations. In 2019, approximately 39.7% of
Texas residents identified as Hispanic (U.S. Census Bureau, 2018). In California and Florida,
about 39.4% and 24%, respectively, of their residents identify as Hispanic. The term "Hispanics"
is used as a collective term when discussing literature pertaining to any person who is Cuban,

Mexican, Puerto Rican, South or Central American, or of Spanish culture or origin, regardless of



race. Other researchers, however, may use terms such as Latino/a, Latinx, Latindad, Latin@, and
Chicano/a, etc.

Currently, 35.9% and 31.9% of Texas adults are overweight (BMI > 25 kg/m?2) and obese
(BMI > 30.0 kg/m?), respectively (CDC, 2022b). In 2016-2018, Texas was one of nine states
where the prevalence of self-reported obesity among Hispanic adults was greater than 35%
(Texas Department of State Health Services, 2018). In 2016-2018, the Rio Grande Valley of
Texas (located at the southernmost point of Texas) had higher obesity rates than the state of
Texas. In fact, in 2019, McAllen, Texas (Texas city in the Rio Grande Valley area) ranked 1% as
the fattest city in America (Alfonso, 2019). Hispanics make up more than 91% of the Rio Grande
Valley population (Galvin, 2018).

With the prevalence of adult obesity continuing to rise, childhood obesity has become a
public health issue. Child obesity status differs from that of adult BMI categories. By using
growth charts, BMI-for-age weight status categories are assigned, along with corresponding
percentiles. BMI-for-age plotted at the 85" percentile to less than the 95 percentile is identified
as overweight. BMI-for-age plotted at the 95™ percentile or greater is identified as obese.
According to the 1999-2000 NHANES, an estimated 13.9% of youth aged 2 to 19 years were
obese. Fifteen years later (NHANES 2015-2016), the prevalence of childhood obesity continues
to be high as 18.5% of youth aged 2 to 19 years are obese (State of Childhood Obesity, 2022).
Youths of Hispanic origin have an obesity rate of 25.8%, which is higher than any other race and
ethnic group (State of Childhood Obesity, 2022).

In Texas, 20.3% of youth ages 10 to 17 are obese, giving Texas an obesity ranking of 8
out of 51 for this age group among all states and the District of Columbia (State of Childhood

Obesity, 2021). In 2017-2018, more than 430,000 youth lived in the Rio Grande Valley



(Cameron, Hidalgo, Starr, and Willacy counties). In 2020, the South Texas Early Prevention
Study Pre-K Project (STEPS Pre-K) noted that 19.2% and 16.8% of pre-kinder boys and girls (M
= 4.7 years), respectively, were obese (Trevifio-Pefia et al., 2021). Childhood obesity is of
concern because it may influence the onset of adult diseases and persist into adulthood. The
immediate health concerns of children who are obese include increased risk factors for
cardiovascular diseases (CVD) and type 2 diabetes mellitus (DM2) among other health
conditions (CDC, 2021b). The continued increase in the prevalence of adult and child obesity
highlights the need for more research on factors that contribute to childhood obesity, as well as
protective factors for its prevention. Protective factors, as opposed to risk factors, are conditions
that promote health and well-being in children and families (CDC, 2022d).
1.1.1. Societal Standards for Beauty

Society makes it clear that if a person is obese and/or overweight it is physically
undesirable. The “unrealistic standard of beauty emphasizes the desirability of thinness”. (Romo
& Mireles-Rios, 2016 p.18). Despite public health movements like Health at Every Size, mass
media communications continue to define the ideal body weight as being “thin”, which lauds
physical attractiveness. Consequently, “thin-ideal internalization” can lead to psychological
problems. Thin-ideal internalization occurs when an individual identifies with the cultural ideal
that thinness is synonymous with attractiveness. “Someone who has high levels of thin-ideal
internalization would agree with statements such as, “I wish my body looked more like the
bodies of women I see on TV and in magazines” or “I compare my body to the bodies of
actresses on TV”(J. Suisman & Klump, 2012). Obese children have an increased risk of greater

body image dissatisfaction than normal-weight peers (Ricciardelli & McCabe, 2001), diminished



self-esteem (F. Wang et al., 2009), depression (Goldfield et al., 2010; Johnson & Wardle, 2005;
Rawana et al., 2010; Rierdan & Koff, 1997), and severe dieting (J. L. Suisman et al., 2012).
1.1.2. Body Satisfaction

As childhood obesity rates continue to increase, it is important to “understand the degree
to which a child is satisfied with their body size” as body dissatisfaction is a risk factor for many
psychological and physical problems (A. Fisher et al., 2005). The term body (image)
dissatisfaction (also known as negative image dissatisfaction) refers to the feeling that one has
negative emotions or thoughts about his or her body (National Eating Disorders Collaboration,
2022). The opposite of this is having positive thoughts or feelings about one’s body (positive
body image). In both adults and children, perceived and actual overweight (and/or obese) status
has been linked to increased body dissatisfaction (Erickson et al., 2000; Robinson et al., 2001).
Unfortunately, body dissatisfaction has been found to emerge in children as young as five years
(Lowes & Tiggemann, 2003). Additionally, body dissatisfaction among children is prevalent
across sex, race/ethnicity, and socioeconomic class (A. Fisher et al., 2005). This is concerning as
there are many consequences of body dissatisfaction, including those that are emotional (i.e.,
decreased sense of worth, self-esteem, and quality of life). In fact, body dissatisfaction has been
found to predict low self-esteem in children and adolescents (F. Wang et al., 2009). Notably,
satisfaction with one’s body weight, shape, and size are not limited to the influence of societal
standards of beauty. Body image is also influenced by one’s culture and family. (Romo et al.,
2016).
1.1.3. The Role of the Family

The family plays a role in the transmission of information on health and nutrition. It is

within the family environment that children have their first experiences with food and weight.



“Humans, from birth until death, grow in the family” (Rezeai-Dehagani et al., 2015, p. 371).
Children’s (and adolescents’) health is significantly influenced by the role of the family, which
can model and encourage (or discourage) certain eating habits and health perceptions (Blissett,
2011; Larsen et al., 2015; Lydecker & Grilo, 2018; Palfreyman et al., 2014, Patrick et al., 2005;
Pearson et al., 2009; Savage et al., 2007; Vaughn et al., 2018; Y. Wang et al., 2011). Family
connectedness (also known as connectedness to parents and parent engagement) is defined as a
sense of closeness and support (Foster et al., 2017). This sense of openness may protect children
from negative experiences as weight, body shape, and size can be openly discussed. A promising
factor to examine family connectedness as it relates to food behavior is the concept of familism.
Familism, which emphasizes the needs of the family over the needs of the individual, is
an established social cultural norm seen in Hispanic communities. Over the years, there have
been many adaptations to the theory of familism. Most current work focuses on three
dimensions: (a) behavioral, which stresses active engagement with immediate and extended
family through social, emotional, and financial support; (b) structural, which highlights attitudes
concerning family cohesion; and (c) demographic, which emphasizes family size and intactness
(Arce, 1978; Burgess, 1945; Sabogal et al., 2016). A recent addition to this multidimensional
construct has been family conflict and connectedness (Almeida et al., 2009; Cook et al., 2009). A
family-centered explanation has been offered for the Hispanic Health Paradox in explaining why
Hispanics have better health outcomes than non-White Hispanics as well as any other racial or
ethnic group in the United States. Data shows U.S. Hispanics have a life expectancy of 81.8
years, compared with 78.5 years for whites and 74.9 years for blacks (Kristof, 2020). Diaz and

Nino (2019) theorized the Hispanic Health Advantage, “Hispanics tend to have stronger



orientations toward the family, which may contribute to their greater health outcomes” (Diaz &
Nifio, 2019, p. 274).

Hispanics are known for having strong family ties that go beyond nuclear households. In
fact, “Hispanics are more likely to exhibit close relationships with extended family members
than any other racial/ethnic groups do” (Katiria Perez & Cruess, 2014, p. 95). This is a
relationship-enhancing benefit within Hispanic families as it may build a sense of community
and belonging, which may contribute to better health. Additionally, these close relationships may
help mitigate the risk of obesity in children by allowing the children more space to process direct
comments about their weight and to observe positive familial interactions regarding weight
acceptance. As a result, belonging and social support are enhanced. Whereas teasing and weight
commenting are negatively viewed in Western society (and by mostly European American
families), as it has been shown to have detrimental effects on the development of self (Eisenberg
etal., 2011; J. A. Lydecker et al., 2018), among Hispanic families, these types of weight
comments do not carry negative intent. This research identifies familial weight acceptance as
closeness and connectedness, where weight, body shape, and size can be openly discussed and
viewed positively. These family-oriented attitudes and relationships may create a different social
environment for the interactions of food and weight perceptions on obesity and comorbid
conditions in members of the Hispanic community. This warrants further investigation as the
obesity trajectory may vary by cultural group.

1.2. Social Cognitive Theory

Bandura’s (1986) Social Cognitive Theory (SCT) is defined as the dynamic interactions

between people (personal factors), their behavior, and their environments (Bandura, 1998). It is

one of the most popular theories for studying an individual’s motivation to change health



behavior due to its many key components: self-efficacy, behavioral capability, expectations, self-
control, observational learning, and reinforcement. Familism, as described above, fits well within
the context of SCT as it encompasses the continuous dynamics and interactions between the
child and their immediate environment, the family. Familism is the immediate physical and
social setting in which health and well-being behavior is developed among the Hispanic
population. This research is based on SCT because it places much importance on the role of the
immediate environment, including the family, on the individual. Vygotsky’s (1978)
Sociocultural Theory will also be used to examine how individuals interact with each other based
on their cultural backgrounds (Vygotsky, 1978). In this theory, parents, caregivers, peers, and
society and culture play an important role in the development of higher psychological functions.
In other words, the social interaction between members of the family unit and the wider
community is the primary method of acquiring behaviors and cognitive processes that are
relevant to their culture (Cherry, 2022).
1.3. Statement of the Problem

Obesity is detrimental to the health of both adults and children. There is concern about
obesity in children since it tends to persist into and throughout adulthood. While the exact causes
of DM2 are still not fully understood, it is known that a risk factor includes being overweight
and/or obese (American Diabetes Association, 2022). Additionally, obesity is a risk factor for
other chronic diseases, such as heart disease, cancer, hypertension, etc. Additionally, a person’s
psychosocial well-being can be adversely affected by excess weight and social stigmas
associated with obesity. The overemphasis on thinness has contributed to weight stigmas. An
experiment conducted in the 1950s showed that young children (aged 10-11 years) ranked six

images according to their “favorite child”. The six images included: (a) ‘normal’ weight child;



(b) an ‘obese’ child, a child in a wheelchair; (c) a child with crutches and a leg brace; (d) a child
missing hand; and (e) a child with a facial disfigurement. Across six samples of varying social,
economic, and racial/ethnic backgrounds from across the United States, the child with obesity
was ranked last (Richardson et al., 1961).

Society heavily influences what is perceived as an acceptable and non-acceptable weight.
Parents’ perception of what is healthy may be the image of a thin child. Maybe it’s the image of
a “not so thin” or a fuller child. Nonetheless, these perceptions may influence not only their
dietary behavior, but also their food parenting practices. Thus, either directly or indirectly,
intentional, or not intentional, knowing, or unknowing, parents model dieting behaviors based on
what they perceive as healthy. It is proposed that both health perception and parental diet
modeling ultimately impact children’s food intake and child’s overall weight. However, attitudes
and beliefs regarding one’s weight, shape, and size are perceived differently among racially and
ethnically diverse populations. Hispanics uphold strong family ties that use “familial weight
acceptance” messages, which may include weight comments and/or teasing, to uplift, reassure,
support, and empower. As the population of Hispanics increases in the U.S., it is important to
explore the role of sociocultural variables as protective factors against childhood obesity. This
study proposed to answer its research questions using path analysis.

Path analysis is a “technique used for providing explanations of possible causal
relationships among a set of variables” (Sarwono, 2017). Sewall Wright developed path analysis
in 1918 but did not provide a detailed description until 1921. As an extension of multiple linear
regression, path analysis analyzes relationships among measured variables when the exogenous
variable affects the endogenous variable not only directly, but indirectly. The variables that are

being explained (i.e., effect) by the model are defined as endogenous variables (i.e., dependent



variables). The variables that are not being explained (i.e., the causes) are defined as exogenous
variables (i.e., independent variables). The terms independent and dependent variables are not
used in path analysis.

Relationships have either direct or indirect effect. A direct effect is a directional relation
between the exogenous variable and endogenous variable. An indirect effect (also called
mediation) is the effect of the exogenous variable and endogenous variable through one or more
intervening variables. It must be noted that multiple exogenous variables can serve as the
intervening variables in the model. This is one main difference from that of regression analysis
where variables can be either independent or dependent. Additionally, there can be multiple
endogenous variables within the model. An example of a path model can be found below.
Figure 1

Example of a Path Model
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' Multiple predictors

Denotes direct effect

- - — - Denotes direct and indirect effects

The direct influence of an exogenous variable on an endogenous variable in a path model

is measured by path coefficients (also called  weights). Path coefficients range from O to 1, the



higher the value the greater the effect. Path coefficient values of < .10, .30, and >.50 are
identified as having a “small”, “medium” and “large” effect, respectively (Cohen, 1988).
Unexplained influence of all unmeasured exogenous variables is termed “error” and/or “residual
error” (identified as “€”). This is calculated as 1- r2. When assessing the statistical significance
of the path coefficients, the terms full model vs. reduced model are used. As the name suggests, a
“full model” vs. a “reduced model” indicates whether all variables of interest (paths) are
included or excluded from the model, respectively. A full model includes all possible paths using
all variables of interest. A model is “reduced” (omits paths from the proposed model) when the
p-value(s) for path coefficient(s) are found to be non-significant. The reduced model omits
nonsignificant paths from the model.

There are four models in path analysis. These include a multiple linear regression model,
a mediation model, a joint (combined) model, and a complex model. Path models differ in the
chain model of the effect of the exogenous variable(s) on the endogenous variable. Ultimately,
path analysis identifies the influence of independent (and mediating) variables on the dependent
variable. It evaluates the contribution of any path (or combination of paths) to the overall fit of
the model. It also assists with identifying indirect paths. However, it is non-recursive, having a
one-way direction only. Furthermore, it cannot be used to decide between alternative structural
models or to test causality. The causal effect (also known as causal relationship) is defined as
findings that change in one variable leads to change in another variable. The three criteria for
establishing a causal effect are: (a) empirical association (there is a correlation between the
independent and dependent variable); (b) the time order of the independent variable (the cause

must come before the effect); and (c) nonspuriousness (no external variables).
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There are five steps in path analysis. The first step involves the researcher developing a
diagram with arrows connecting variables and depicting the direction of cause and effect (model
specification). This diagram, a pictorial representation of a model, is transformed into a set of
equations (model identification). The set of equations is solved simultaneously to test model fit
and estimate parameters (model fit and coefficient estimates). Last, model re-specification is
needed, if necessary. Using path analysis, the following questions are explored:

1.4. Research Questions
1.4.1. Parent’s Perception

1. Is there a significant relationship between parent’s perception of a healthy child’s
body size and child’s weight (BMI z-scores and raw BMI) in predominately Hispanic
families? See Proposed Model, path A.

2. Is there a significant relationship between parent’s perception of a healthy child’s
body size and child’s dieting behaviors in predominately Hispanic families? See
Proposed Model, path B.

3. Is there a significant relationship between parent’s perception of a healthy child’s
body size and parent’s dieting behaviors in predominately Hispanic families? See
Proposed Model, path C.

4, Is there a significant relationship between parent’s perception of a healthy child’s
body size and child’s food behaviors in predominately Hispanic families? See
Proposed Model, path D.

5. Is there a significant relationship between parent’s perception of a healthy child’s

body size and child’s weight (BMI z-scores and raw BMI) in predominately Hispanic
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families, indirectly using mediating variables (parent’s dieting behaviors, child’s

dieting behaviors, and child’s food behaviors)?

1.4.2. Parent’s Dieting Behaviors

6.

Is there a relationship between parent’s dieting behavior and child’s weight (BMI z-
scores and raw BMI) in predominately Hispanic families? See Proposed Model, path
E.

Is there a relationship between parent’s dieting behaviors and child’s dieting
behaviors in predominately Hispanic families? See Proposed Model, path E.

Is there a relationship between parent’s dieting behaviors and child’s food behaviors
in predominately Hispanic families? See Proposed Model, path E.

Is there a significant relationship between parent’s dieting behaviors and child’s
weight (BMI z-scores and raw BMI) in predominately Hispanic families, indirectly

using mediating variables (child’s dieting behaviors, and child’s food behaviors)?

1.4.3. Child’s Dieting Behaviors

10.

11.

12.

Is there a significant relationship between a child’s dieting behaviors and child’s food
behaviors in predominately Hispanic children? See Proposed Model, path F.

Is there a significant relationship between a child’s dieting behaviors and child’s
weight (BMI z-scores and raw BMI) in predominately Hispanic children? See
Proposed Model, path G.

Is there a significant relationship between a child’s dieting behaviors and Diabetes in

predominately Hispanic children? See Proposed Model, path H.
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13. Is there a significant relationship between child’s dieting behaviors and child’s weight
(BMI z-scores and raw BMI) in predominately Hispanic families, indirectly using a
mediating variable (child’s food behaviors)?

1.4.4. Child’s Food Behaviors

14.  Is there a significant relationship between a child’s food behaviors and in child’s
weight (BMI z-scores and raw BMI) predominately Hispanic children? See Proposed
Model, path I.

15.  Is there a significant relationship between child’s food behaviors and Diabetes in
predominately Hispanic children? See Proposed Model, path J.

1.4.5. Diabetes

16. Is there a significant relationship between child’s weight (BMI z-scores and raw BMI)

and Diabetes in predominately Hispanic children? See Proposed Model, path K.
1.5. Hypothesis
1.5.1. Parent’s Perception

1. There is no relationship between parent’s perception of a healthy child’s body size
and child’s weight (BMI z-scores and raw BMI) in predominately Hispanic families?
This will be tested in the path analysis. All hypotheses will be tested at p < 0.05.

2. There is no relationship between parent’s perception of a healthy child’s body size
and child’s dieting behaviors in predominately Hispanic families? This will be tested
in the path analysis. All hypotheses will be tested at p < 0.05.

3. There is no relationship between parent’s perception of a healthy child’s body size
and parent’s dieting behaviors in predominately Hispanic families? This will be tested

in the path analysis. All hypotheses will be tested at p < 0.05.
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There is no relationship between parent’s perception of a healthy child’s body size
and child’s food behaviors in predominately Hispanic families? This will be tested in
the path analysis. All hypotheses will be tested at p < 0.05.

There is no relationship between parent’s perception of a healthy child’s body size
and child’s weight (BMI z-scores and raw BMI) in predominately Hispanic families,
indirectly using mediating variables (parent’s dieting behaviors, child’s dieting
behaviors, and child’s food behaviors)? This will be tested in the path analysis. All

hypotheses will be tested at p < 0.05.

1.5.2. Parent’s Dieting Behaviors

6.

There is no relationship between parent’s dieting behavior and child’s weight (BMI z-
scores and raw BMI) in predominately Hispanic families? This will be tested in the
path analysis. All hypotheses will be tested at p < 0.05.

There is no relationship between parent’s dieting behaviors and child’s dieting
behaviors in predominately Hispanic families? This will be tested in the path analysis.
All hypotheses will be tested at p < 0.05.

There is no relationship between parent’s dieting behaviors and child’s food
behaviors in predominately Hispanic families? This will be tested in the path analysis.
All hypotheses will be tested at p < 0.05.

There is no relationship between parent’s dieting behaviors and child’s weight (BMI
z-scores and raw BMI) in predominately Hispanic families, indirectly using mediating
variables (child’s dieting behaviors, and child’s food behaviors)? This will be tested

in the path analysis. All hypotheses will be tested at p < 0.05.
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1.5.3. Child’s Dieting Behaviors

10. There is no relationship between a child’s dieting behaviors and child’s food
behaviors in predominately Hispanic children? This will be tested in the path
analysis. All hypotheses will be tested at p < 0.05.

11. There is no relationship between a child’s dieting behaviors and child’s weight (BMI
z-scores and raw BMI) in predominately Hispanic children? This will be tested in the
path analysis. All hypotheses will be tested at p < 0.05.

12.  There is no relationship between a child’s dieting behaviors and Diabetes in
predominately Hispanic children? This will be tested in the path analysis. All
hypotheses will be tested at p < 0.05.

13. There is no relationship between child’s dieting behaviors and child’s weight (BMI z-
scores and raw BMI) in predominately Hispanic families, indirectly using a mediating
variable (child’s food behaviors)? This will be tested in the path analysis. All
hypotheses will be tested at p < 0.05.

1.5.4. Child’s Food Behaviors

14.  There is no relationship between a child’s food behaviors and child’s weight (BMI z-
scores and raw BMI) predominately Hispanic children? This will be tested in the path
analysis. All hypotheses will be tested at p < 0.05.

15. There is no relationship between child’s food behaviors and Diabetes in
predominately Hispanic children? This will be tested in the path analysis. All

hypotheses will be tested at p < 0.05.
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1.5.5. Diabetes
16.  There is no relationship between child’s weight (BMI z-scores and raw BMI) and
Diabetes in predominately Hispanic children? This will be tested in the path analysis.

All hypotheses will be tested at p < 0.05.
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Figure 2

Proposed Model

Child’s BMI > Diabetes Diagnosis
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Note. A represents the direct effect of a parent’s perception of a healthy child’s body size to their
child’s BMI. B represents the direct effect of parent’s perception of healthy child’s body size to
their child’s dieting. C represents the direct effect of parent’s perception of healthy child’s body
size to their dieting behavior. D represents the direct effect of parent’s perception of a healthy
child’s body size on their child’s food behavior. E represents the direct effects of parent’s dieting
behavior and their child’s dieting, BMI, and food behavior. F represents the direct effect of
child’s dieting on their food behavior. G represents the bidirectional effect within two variables.
H represents the direct effect of a child’s dieting on their diagnosis of Diabetes. | represent the
direct effect of a child’s food behavior on their BMI. J represents the direct effect of a child’s
food behavior on BMI. K represents the direct effect of a child’s BMI on Diabetes.
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2. REVIEW OF LITERATURE

The prevalence of obesity in children and adolescents is of great concern because of its
persistence into adulthood and its inability to effectively be reversed. Additionally, serious
psychosocial consequences, including but not limited to depressive symptoms (Erickson et al.,
2000; Goldfield et al., 2010; Lim et al., 2016; Zeller et al., 2012; Zeller & Modi, 2006), dieting
(Eisenberg et al., 2005; Larson et al., 2009; Neumark-Sztainer et al., 2012), disordered eating
(M. Fisher et al., 1995; Marchi & Cohen, 1990; Neumark-Sztainer et al., 2002; Rosen et al.,
2010), decreased self-esteem (Johnson & Wardle, 2005; Strauss, 2000; F. Wang et al., 2009),
negative quality of health (Lim et al., 2016; Ottova et al., 2012), increased body image
dissatisfaction (Goldfield et al., 2010; Robinson et al., 2001; F. Wang et al., 2009), and poor
academic performance (Falkner et al., 2001; Gill et al., 2021; Halfon et al., 2013) have been
attributed to overweight and obese weight status. Parent’s influence on weight-related behaviors
is a topic of interest as past studies have shown that both direct behaviors (parental feedback
such as weight teasing, weight criticism, and encouragement to diet) and indirect behaviors
(parental self-dieting and self-weight dissatisfaction) are linked to unhealthy eating behaviors
among children and adolescents (Byely et al., 2000; Eisenberg et al., 2011; Francis & Birch,
2005; Haines et al., 2008; Hanna & Bond, 2006; Hitti et al., 2020; J. A. Lydecker & Grilo,
2018).

However, these results have been contradicted in the Hispanic/Latino population as
studies in this population have shown female adolescents to be more accepting of their physical
appearance (body shape and size) with parental feedback (Romo et al., 2016). Thus, the
sociocultural role of familism in modeling and shaping children’s eating habits is relevant. Yet,

few studies have examined familism and fewer studies have investigated if familial weight
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messaging truly exists and for what individuals and under what circumstances. Additionally, the
cultural context for the terms (and phrases) that Hispanic/Latino families use within familial
conversations about weight has not been assessed.

According to the CDC from 1999-2000 through 2015-2016, a significantly increasing
trend in obesity was observed in both U.S. adults and youth (CDC, 2022b & 2022c).
Specifically, Hispanic adults and youth had a higher prevalence of obesity compared with other
race and/or ethnicity groups (CDC, 2022c). Given the racial and ethnic disparities in the
prevalence of obesity and the psychosocial consequences of obesity, this area of research is
noteworthy in strengthening strategies for healthy weight-related behavior in children. The
following sections outline a listing of topics to be explored as important contributors to the
variables of interest. A current literature review on this subject includes a detailed discussion on:
(a) childhood obesity; (b) its impact on health; (c) psychosocial well-being and eating behavior;
and (d) the role of familism in the modeling of children’s eating habits.

2.1. Childhood Obesity
2.1.1. Defining Obesity

With an estimated one in five U.S. children and adolescents having obesity and many
others being overweight, the Healthy People 2030 campaign is targeting to reduce the proportion
of children and adolescents with obesity from 17.8% to 15.5% (Healthy People 2030, 2022).
There are different assessment methods currently used to determine if an individual is
overweight and/or obese. Ideally, healthcare professionals will choose anthropometric measures
that are: (a) easily performed and reproducible; (b) able to assess body fatness independent of

height; (c) comparable to available reference standards; (d) able to provide some measure of fat
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distribution in central verses peripheral adipose tissue depots (Ronald et al., 2019) and (e)
ultimately feasible, reliable, and valid.

Overweight and obesity are defined by the World Health Organization (WHO) as
abnormal or excessive fat accumulations (WHO, 2022). The medical definition used to define
obesity is an excess accumulation of adipose tissue containing stored fat in the form of
triglycerides (Ronald et al., 2019). The definition of excess is not easily determined and thus not
easily explained. For adults, overweight and obesity ranges are determined by using weight and
height to calculate a number called the Body Mass Index. BMI is defined as weight in kilograms
divided by height in meters squared. The formula is illustrated below.

BMI = kilograms
(meters)?

An adult who has a BMI between 25 and 29.9 kg/m? is considered overweight. An adult
who has a BMI of 30 or higher is considered obese. BMI does not directly measure body fat and
may over and underestimate body fat due to bone and muscle mass. Thus, BMI may classify
some individuals, such as athletes, as overweight or obese even though they do not have excess
body fat. As a result, other methods of estimating body fat and body fat distribution should be
considered. However, BMI is extremely convenient, only requiring the collection of two
anthropometric measurements, weight, and height (or length), which can be easily attainable in
any setting. It is cost-efficient, requiring no subjective assessments or trained individuals, and the
same formula can be used for both males and females (Coulston et al., 2001). For these reasons
BMI is often used to determine overweight and obesity status in both adults and youths. In fact,
the Expert Committee on Clinical Guidelines for Overweight in Adolescent Preventive Services
Report (1994) recommended BMI as the standard measure of obesity in children and adolescents

(Barlow & Committee, 2007). In addition, national surveys such as the National Health and
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Nutrition Examination Survey (NHANES), Hispanic Health and Nutrition Examination Survey
(HHANES), National Health Interview Survey (NHIS), Behavioral Risk Factor Surveillance
System (BRFSS), and Youth Risk Behavior Surveillance System (YRBSS), among others and
campaigns such as Healthy People 2030 and The Weight of the Nation use BMI in their data
methodology and evaluation designs.

BMI is age and sex-specific and, in children, is often referred to as BMI-for-age. Thus,
BMI ranges for children and adolescents consider normal differences in body fat between boys
and girls and differences in body fat at various ages. After BMI is calculated, the BMI number is
plotted on the BMI-for-age growth charts (for either girls or boys) to obtain a percentile ranking.
These percentiles are the most commonly used indicator(s) to assess the size and growth patterns
of individual children in the United States. The percentile indicates the relative position of the
child’s BMI number among children of the same sex and age. The growth charts show the
weight status categories (underweight, healthy weight, overweight, and obese). In the
underweight category, the child plots less than the 5" percentile on the growth charts. Healthy
weight is defined as plotting at the 5 percentile to less than the 85" percentile. In the overweight
category, the child plots at the 85" percentile and less than the 95" percentile (CDC, 2022c).
Lastly, obesity is defined as plotting at/or greater than the 95" percentile. As an additional
method of assessing growth, BMI z-scores (also known as BMI standard deviation (SD) scores)
are becoming more widely used due to their accuracy. A BMI z-score is calculated based on a
child’s age, gender, and BMI, along with an appropriate reference standard. Cole’s LMS
equation (T. Cole, 1990) is a method used to determine these reference standards, z-scores (SD

above or below the mean). BMI z-scores are calculated using the CDC-LMS equation, and both
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the CDC and WHO provide assistance on using it. Table 1 illustrates the weight categories based
on the z-scores.
Table 1

Weight Classification using BMI z-score

BMI z-score BMI-for-Age
>3 Obese
>2 Overweight
>1 Risk of overweight
0 Normal
<1 Normal
<2 Wasted
<3 Severe wasted

Note. Adapted from the World Health Organization Interpreting Growth Indicators (2008) and
the Center for Disease Control and Preventions (2015).

BMI does not measure body fat directly, therefore, research on its validity as a measure
of adiposity has been extensively researched throughout the years. Past research has focused on
comparing BMI to assessments that have performed well against the gold standards of body
composition assessments, underwater weighing, and Dual Energy X-ray Absorptiometry
(DEXA). To validate BMI as an index of adiposity in children, a study involving 387 healthy
white children (aged 8 to 18 years) was conducted by Maynard et al. (2001). Total body fat and
fat-free mass were determined from hydrodensitometry. BMI was strongly correlated with TBF
and percent body fat (r = 0.64 and 0.85; p < 0.001), indicating that BMI is a suitable measure of
adiposity. Due to the changing nature of the growth in both stature and mass during childhood,
the authors examined if BMI precisely measures body composition as height increases. BMI was
strongly correlated with stature at ages 10 to 14 years in boys and age 9 years in girls (p < 0.001).
This suggests that children and adolescents who are tall for their ages may have larger BMI
values because of stature rather than excess adiposity. Mean BMI values increased with age in
both sexes, which is an expected result as fat mass increases with age.
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Among more racially and ethnically diverse populations, BMI was examined using
DEXA. In a sample consisting of 192 White and African American males and females (aged 7 to
17 years), BMI was found to be correlated with age among females and males respectively (r =
0.53 and 0.64; r = 0.47 and 0.45; p < 0.001) (Daniels et al., 1997). In addition, multiple
regression analysis showed that BMI, gender, race, and sexual maturation were significant
independent correlates of the percent body fat (r = 0.77; p < 0.001). Similar results were reported
in a sample of 198 Italian children, aged 5 to 19 years (Pietrobelli et al., 1998). BMI was strongly
associated with DEXA total body fat (R? = 0.85 and 0.89 for boys and girls, respectively) and
percent body fat (R? = 0.63 and 0.69 for boys and girls, respectively). Lindsay et al. (2001) also
found similar results among Pima Indians (n = 985). Data were analyzed in three age groups: 5 to
9 years, 10 to 14 years, and 15 to 19 years. BMI was strongly correlated in all age groups to both
DEXA percent body fat (r = 0.83 to 0.94; for each group, p < 0.0001) and fat mass (r = 0.96 to
0.98; p < 0.0001). Additionally, similar results in younger U.S. children (aged 3 to 8 years) have
been found by Eisenmann and colleagues (Eisenmann et al., 2004).

To this author’s knowledge, the most recent multi-ethnic U.S. study validating the use of
BMI in children was conducted in 1999 (Boeke et al., 2013). The authors examined 1,110 multi-
ethnic children participating in Project Viva (a prospective pre-birth cohort study in eastern
Massachusetts). The sample included: 63.5% White, 16.9% black, 4.2% Hispanic, 3.4% Asian,
and 11.9% other race/ethnicity children. Correlations were adjusted for exact age due to the
variation in exact age (aged 6.5 to 10.9 years) and gender differences. However, unadjusted
correlations were used since the adjustment did not substantially change correlations. Mean (SD)

BMI was 17.2 (3.1) and total fat mass by DEXA was 7.5 (3.9) kg. DEXA total fat mass was
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highly correlated with BMI (r = 0.83). BMI was also highly correlated to waist circumference (r
=0.86) and the sum of subscapular and triceps skinfolds (r = 0.79).
2.1.2. Other Anthropometric Measurements and Interpretations

Besides BMI, other methods that are readily used to assess body fatness in children (and
adolescents) are skinfold thickness, abdominal (waist) circumferences, Bioelectrical Impedance
Analysis (BIA), DEXA, air displacement plethysmography (also known as BodPod®©), and
ultrasound technology. Each method has advantages and disadvantages with respect to cost,
technical difficulty, and precision in estimating body fat. See Table 2 for further detail on body

composition measures for research use.
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Table 2

Assessments of Body Compositions

I Trained Validity / - Fat
Method Description Staff Cost Reliability Accuracy  Availability Distribution
A person's weight in kilograms divided by the
BMI square of helght In meters No Low Yes? Low Feasible No
BMI =kilograms
(meters)?
Skinfold Estimating the amount of subcutaneous fat by using
. calibrated calipers at defined body sites (upper arm No Low Yes Low Feasible Yes
Thickness . .
or triceps, subscapular region, and upper abdomen)
~ Waist A val'ue representing the measurements of a Yes Low Yes Low Feasible Yes
Circumference person's abdomen using a non-stretchable tape
BIA Use of a low-intensity electrlc_al_ current to evaluate No Moderate Yes High Feasible Yes
body composition
DEXA U_se of a whole-body scanner to estimate _bone Yes High Yes High Not Eeasible Yes
mineral, body fat, and fat-free mass soft tissue
Use of the relationship between the volume and . . .
BodPod© pressure of air to predict the density of one’s body ves High Yes High Not Feasible Yes
Use of sound, imaging, and a prediction equation to
Ultrasound estimate fat-free mass and body fat mass inside the Yes Moderate Yes High Feasible Yes
body and convert them into body fat percentages
Underwater . .
weighing Use of whole-body densitometry to determine body Yes High Yes High Not Eeasible Yes

(Gold Standard)

composition.

Note. Modified from Whitney, E. & Rolfe, S. Understanding Nutrition 8" ed. West/Wadsworth, Belmont, CA. 1998. 2Author notes
disagreement on reliability and availability, but Eisenmann et al. (2004) validates BMI as a valid and reliable tool in the population
planning to study.



2.2. Prevalence of Childhood Obesity

NHANES has provided vital information on the health and nutritional status of adults and
children in the United States since the 1960s. Despite changing its focus to meet the health and
nutrition needs of the public, NHANES continues to survey a nationally representative sample of
U.S. children and adolescents aged 2 to 19 years. This information has provided great insight
into the prevalence of major diseases and risk factors for diseases. Most recently, Fryar, Carroll,
and Ogden (2020) used the 2015-2016 NHANES to examine obesity trends among children and
adolescents (Fryar et al., 2020). The authors followed the BMI cutoff criteria based on the sex-
specific BMI-for-age 2000 CDC Growth Charts (n = 3,340). Overweight was defined as BMI at
the 85" to less than the 95™ percentile. Obesity was defined as BMI values at or above the 95"
percentile. Severe obesity was defined as BMI at or above 120% of the 95" percentile. The
researchers found that an estimated 18.5% of U.S. children and adolescents aged 2 to 19 years
were obese, including 5.6% with severe obesity, and another 16.6% are overweight.
Additionally, a positive linear trend for all definitions of overweight, obesity, and severe obesity
was noted (refer to Table 3 below). The authors additionally noted the discrepancy in the
prevalence of obesity among children and adolescents aged 2-19 years, by sex and race, and

Hispanic origin (discussed in the next section).
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Table 3

Prevalence of Overweight, Obesity, and Severe Obesity Among Children and Adolescents

Survey Period N % Overweight % Obese % Severe Obese
1971-1974 7,041 10.2 5.20 1.0
1976-1980 7,351 9.20 5.50 1.3
1988-1994 10,777 13.0 10.0 2.6
1999-2000 4,039 14.2 13.9 3.6
2001-2002 4,261 14.6 15.4 5.2
2003-2004 3,961 16.5 17.1 5.1
2005-2006 4,207 14.6 15.4 4.7
2007-2008 3,249 14.8 16.8 4.9
2009-2010 3,408 14.9 16.9 5.6
2011-2012 3,355 14.9 16.9 5.6
2013-2014 3,523 16.2 17.2 6.0
2015-2016 3,340 16.6 18.5 5.6

Note. Reproduced with permission from Fryar, Carroll, and Ogden (2020).

2.2.1. Obesity in Hispanic Children

Excess body fat accumulation is detrimental to health (Whitney & Rolfes, 1999). Some
have speculated that Mexican American children tend to be shorter and heavier than U.S. non-
Hispanic white children (Kaplowitzl et al., 1989). Past research has investigated body fatness
specifically in Mexican Americans to determine if this was factual. The HHANES (1982-1984)
was a temporary shift after NHANES 11 (1976-1980) to collect population-specific survey data.
Three Hispanic groups were examined, Mexican Americans (Southwest), Cuban Americans
(Florida), and Puerto Rican Americans (New York). Ultimately, the research from this survey
has been used to assess differences among Hispanic groups and compare these groups to other

race/ethnic groups. To date, there has not been another HHANES or national survey on Mexican
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American children. Thus, HHANES provides a great historical perspective on Hispanic groups,
specifically Mexican American children.

One study compared 3,580 Mexican American children (aged 0.5 to 19 years) from the
HHANES to White children from the NHANES Il using the recorded growth chart
measurements (Roche et al., 1990). Differences were noted between the HHANES and
NHANES Il data in weight-for-age; stature-for-age; and weight-for-stature. The authors noted
that starting at 14 years for males and 11 years for females, the stature-for-age percentile levels
for Mexican Americans were markedly lower than those for whites, especially in females. Mean
differences for statue-for-age were statistically significant (p < 0.05) in the 50" and 90"
percentiles for females. In females, weight-for-stature at the 50" and 90" percentiles for age
were significantly higher for Mexican American females than non-Hispanic whites (p < 0.05).
Weight-for-stature at the 51, 501, 75" 90" and 95" percentile for age was significantly higher in
Mexican American males than non-Hispanic white males (p < 0.05). Additionally, weight-for-
stature at 10™", 25™, 501, 75™ and 90™ percentiles for age were significantly higher in Mexican
American females (p < 0.05). It was noted that after the age of 12, the upper stature (height)
percentiles for boys and all statures (height) in girls tended to be lower in Mexican American
children compared to white children. Similar results were reported by Malina et al. (1987). Thus,
Mexican American children are shorter than non-Hispanic whites.

It has been hypothesized that this increase in fat is disproportionately distributed in the
body and that Mexican American children have a more centralized fat distribution. Kaplowitz et
al. (1989) examined the level of fatness and fat distribution in a large (n = 3,467), representative
sample of Mexican American children (aged 0 to 17 years) from the NHANES survey using

skinfold thickness (triceps, subscapular, suprailiac, and medial calf sites). An index of fat
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distribution was derived by taking the ratio of the subscapular to the triceps skinfold thickness.
Mexican American children were generally “fatter” than white children (measured in NHANES
I1). Main differences were particularly evident for trunk skinfold thickness, which increased with
age. These findings coincided with Roche and colleagues (Roche et al., 1990) but in different
magnitudes (p < 0.05). Baumgartner et al. (1990) reported similar results by investigating the
prevalence of central obesity in 3,575 Mexican American children (aged 1 to 18 years) from
HHANES (1982-1984). Obesity was defined as a sum of skinfolds > the 75" percentile for each
age group. Central obesity increased from less than 1.0 to 10.8% from 1 to 18 years of age in
boys, which indicated that the prevalence of excess adiposity with a central fat distribution
increased with age. These studies identified indices of fat distribution that clearly showed a
centralized, upper body adiposity pattern among Mexican American children. This is of concern
since greater fat deposition on the trunk has been associated with an increased risk of heart
disease, stroke, diabetes, hypertension, and some types of cancers (Whitney & Rolfes, 1999).
However, the exact mechanism of how this causes disease development remains unknown.

A discrepancy in the prevalence of obesity among children and adolescents aged 2-19

years, by sex and race, and Hispanic origin has been thoroughly investigated (see Table 4).
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Table 4

Prevalence of Obesity Among Children and Adolescents Aged 2—-19 Years, By Sex and Race, and Hispanic Origin

Boys Girls

Survey Period White Black  Asian Hispanic Mexican White Black  Asian Hispanic Mexican

American American
1988-1994 9.7 10.6 14.8 8.6 145 13.8
1999-2000 10.9 16.4 23.5 111 214 16.8
2001-2002 15 15.5 22 12.7 19.5 17
2003-2004 17.8 16.4 22 14.9 23.8 16.1
2005-2006 13.4 18.3 24.3 12.2 24.4 20.6
2007-2008 15.6 17.3 24.5 24.9 14.9 22.8 17.3 16.6
2009-2010 16.1 24.3 23.4 24 11.7 24.3 18.9 18.2
2011-2012 12.6 19.9 115 24.1 24.2 15.6 20.5 *5.6 20.6 21.1
2013-2014 15.9 16.8 12.1 20.6 19.5 14.6 20.9 *5.0 22.1 24.2
2015-2016 14.6 19 11.7 28 29.2 135 25.1 10.1 23.6 24.3

Note. Reproduced with permission from Fryar, Carroll, and Ogden (2020).



Early research found an association between obesity and Hispanic origin (p < 0.02), in
which more Hispanic children had BMIs at the 85™ and 95" percentiles for age than any other
ethnic group examined (Melnik et al., 1997). Most recently, Fryar et al. (2018) noted these
differences by examining the NHANES studies, where obesity in Hispanic children was
assessed. The authors defined obesity as BMI at or above the 95 percentile from the sex-
specific BMI-for-age 2000 CDC Growth Charts. The percentage of Hispanic and Mexican
American children defined as obese differed dramatically from other racial and ethnic groups.
Through the years, Hispanic and Mexican American boys, followed by African American boys
had greater rates of obesity than any other race and ethnic group. In contrast among girls, African
American girls, followed by Hispanic and Mexican American girls had the greatest obesity
percentages.

2.3. Development of Obesity

There are several factors contributing to the development of obesity. Proposed etiological
factors of obesity have included gene association with basal metabolism, dietary thermogenesis,
appetite, satiety, lipid metabolism, and fat storage. These are possible factors for the
inheritability of obesity in families (Trahms & Pipes, 1997). However, the etiology has not been
well established. Most research supports the basic theory of energy imbalance. This theory states
that adult weight is stable when energy is balanced. Therefore, weight is stable when energy
intake equals energy expended. Obesity can only result when the body's energy balance is
positive (Dietz, 1983). This energy imbalance is due to multiple factors, most notably those that
are environmental. This includes physical inactivity. School policies and child safety concerns,
such as fear of predators or neighborhood-related violence, lack of sidewalks and well-lit

walking routes, and increase the distance to and from school, have reduced the opportunities for
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physical activity (Sahoo et al., 2015). Most recently, the novel coronavirus disease of 2019
(COVID-19) has also increased environmental risk factors for childhood obesity as families are
practicing self-isolation and quarantine protocols. A sedentary lifestyle, such as increased TV,
social media, gaming, and the internet (online streaming) also contributes to physical inactivity.
Socioeconomic Status (SES), which includes family income, education level, age of parents, and
family size also influences physical activity participation and food choices. Most evident are the
dietary behaviors associated with the Americanized lifestyle and working families, such as
increased snacking, fast-food (and eating out), large portion sizes, food advertisement (and
promotions), and family (and individual) eating behaviors.

Nonetheless, when there is a positive energy balance, excess energy is stored as fat. As
excess energy is consumed, fat cells expand in size until they reach their maximum size
(Whitney & Rolfes, 1999). If the adult individual continues to be in positive energy balance, the
fat cells expand and divide. Therefore, fat cells increase in number, which then causes an
individual to accumulate body fat. In summary, obesity is caused by the accumulation of fat
cells, which then causes an increase in body fat. However, the energy balance theory is more
complicated for children because they must have some positive energy balance to grow and
develop. Energy intake must exceed energy output in children due to rapid growth periods in
infancy through adolescents (Rosenbaum & Leibel, 1998). Also, during infancy and adolescence,
adipose tissue is growing by the combination of two things: (a) an increase in fat cell size; and
(b) the number of these cells. Hence, children will more readily produce a larger number of fat
cells. This is problematic as they become adults because they will not be able to get rid of these
fat cells, only shrink them. The storage and release of fat cells in adipose tissue are unique and

important factors to consider in the regulation of the energy balance among children and
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adolescents (Arner, 2018; Arner et al., 2019). Hence, genetics, excessive energy intake and
reduced energy expenditure, and impaired regulation of energy balance are some factors that
may contribute to obesity.

Childhood obesity is multifactorial as many factors contribute to the development of this
condition (Hazrati et al., 2019). Causes of childhood obesity include factors that promote energy
intake in excess, decreased physical activity, and increased sedentary behavior (Dietz, 1983). It
must be noted that as opposed to genetic (and epigenetic) and biological factors, behavioral risk
factors have increased due to “radical changes in food availability and energy expenditure as the
result of our technological advancement and consumerist society” (J. C. Han et al., 2010). In
summary, families have greater access to low costs energy-dense foods and are subjected to
lower energy expenditure in daily life. These behavioral risk factors are greatly impacted by
demographics (race/ethnicity, parents’ work-related characteristics, and education) and the social
environment, creating great disparities among different populations.

2.4. Health Disparities in Childhood Obesity
2.4.1. Race and Ethnicity

Obesity is a serious problem, placing individuals at risk for poor health. Notably, obesity
has been found to be more common among certain populations, particularly Hispanics/Latino
populations. Hispanics have proven to be heavier and shorter, which will likely have profound
impacts on health issues in the future. Moreno-Black and Stockard (2015) examined the
prevalence of overweight and obesity during childhood and developmental trajectories between
Hispanic (n = 1,164) students and non-Hispanic white (n = 5,169) elementary-aged students.
BMI z-scores (also called BMI standard deviation scores) was used as an appropriate reference

standard. During a four-year period (fall 2005 to fall 2008), obesity was examined using the total

33



population of 1%, 3™ and 5™ grade students in 18 schools in Western Oregon. The authors noted
that in all comparisons, the Hispanic students had a greater prevalence of overweight/obesity
(had higher average BMI z-scores) than the total group. Within each grade (F = 144.03, p <
0.0001), year (F = 108.68, p < .0001), and sex (F =145.49, p <.0001), the ethnic differences in
BMI z-scores was noticeable at 1% grade. This difference in the prevalence of overweight/obesity
increased over time. Developmental trajectories (tracking weight changes) were assessed using
two panels of data: changes from 1% to 3" grade (panel 1); and changes from 3" to 5" grade
(panel 2). Authors defined changes in weight status as: (a) normal weight status at both time
periods; (b) moving from the normal category to overweight or obese; (c) moving from the
overweight or obese category to normal, or (d) overweight or obese status at both time periods.
Compared to non-Hispanic white students, Hispanic students began both panels with higher BMI
z-scores and were more likely to increase and less likely to decrease BMI z-scores (Panel 1. x2 =
18.56, df = 3, p < 0.001; Panel 2: x2=9.13, df = 3, p = 0.03). Additionally, the authors noted that
“Hispanic students’ BMI values were predicted to be from 0.21 to 0.35 of a standard deviation
higher than those of non-Hispanic white students who had identical BMI z-scores at the start of
the period, school-level poverty (SES), and sex” (Moreno-Black & Stockard, 2015 p. 337).

Isong and colleagues (2018) reported that racial/ethnic disparities in U.S. children’s
weight status are established early. Mean BMI z-scores for Hispanic boys (M (SD)= 0.55 (0.09))
were already significantly higher by 24 months than their white peers (M (SD) = 0.37 (0.07)) and
remained higher through kindergarten entry (M (SD) = 0.86 (0.05) vs. M (SD) = 0.59 (0.02); p <
0.05). Additionally, Hazrati, Khan, Huddleston, De La Cruz, Deeken, et al. (2019) used
longitudinal data from “The First 1000 Days of Life and Beyond” (through the Inova Health

System) to examine factors associated with excess weight in the first year of life (year one) in
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1,009 infants (Hazrati et al., 2019). Thirty percent (30%) of the sample was Hispanic. Compared
to non-Hispanic White children (n = 707), Hispanic infants (n = 302) had a greater obesity rate
and higher mean weights (13.6% vs. 30.1%; M (SD) = 21.3 (2.8) vs. 22.3 (2.9); p <0.0001) at
year one. Hispanic children were also reported to have higher weight gain in the first year of life
(M (SD) = 6322 (1189) vs. 6763 (1398); p=0.006). On the CDC website, the Health Disparities
and Inequalities Report found race and ethnicity, along with the social demographic contexts, in
which Hispanics live “can explain in part, why certain populations are healthier than others and
why some are not as healthy as they could be” (Frieden et al., 2013).

2.4.2. Low Socioeconomic Status

Lack of income impacts the nutrition within the household in various ways. Overall, the
selection of lower-quality foods is due to the lower costs per calorie that more energy-dense
foods, such as fast foods, boxed meals, and high-fat frozen meals have (Brooks-Gunn & Duncan,
1997; Drewnowski & Specter, 2004). Families with lower SES will purposely choose energy-
dense foods low in nutritional value because they believe these foods are more likely to keep
their children satiated until their next meal (Grant-Guimaraes et al., 2016).

Lower SES families may also choose these types of foods out of convenience. It is often
the case that both parents (and single parents) in the household work long hours to earn enough
money to survive, which limits their ability to cook together (Vazquez & Cubbin, 2020). Last, it
is speculated that lower SES families live in lower SES neighborhoods or attend lower SES
schools, where access to fresh fruits and vegetables may be unavailable or at a greater cost
(Miller et al., 2020).

The first landmarking review on SES and obesity in children and adolescents was

conducted by Sobal and Stunkard (1989). This cross-sectional review of studies included
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information on developed and developing countries. There was a total of 17 U.S. studies
reviewed. Among boys, five studies showed a direct relationship between SES and obesity.
Another five studies (among boys) showed an inverse relationship between SES and obesity.
Among girls, there was a total of four studies that showed direct relationships between SES and
obesity. Another five studies (among girls) showed an inverse relationship between SES and
obesity. There were only four studies that did not show a relationship (either direct or inverse) in
either boys or girls. Within the same time, Ryan et al. (1990) examined SES (assessed by the
Poverty Index Ratio (PIR)) specifically among the Mexican American population using the
HHANES 1982-1984. In comparison with their peers who were above the poverty line, Mexican
American children (aged 13 to 18 years) who were poorer (at or less than the poverty line) had
higher levels of skinfold thickness (p < 0.05). Other great research followed, cementing the
relationship between SES and obesity (Gordon-Larsen et al., 2003; Ogden et al., 2002, 2018a;
Paeratakul et al., 2002; Y. Wang & Zhang, 2006).

However, from 2006 until very recently, few reviews offered in-depth discussions about
the relationship between childhood obesity and SES. “The issue seems to be that most studies are
not reporting SES analyses beyond descriptive statistics” (Vazquez & Cubbin, 2020, p. 563). The
Early Childhood Longitudinal Study — Birth Cohort (ECLS-B) has produced great research
regarding SES and behavioral risk factors for obesity. Sponsored by the U.S. Department of
Education, the National Center for Education Statistics (NCES), ECLS-B data consisted of a
nationally representative sample of 14,000 children born in the U.S. in 2001. Families from
diverse socioeconomic and racial backgrounds were surveyed in five waves: at their child’s birth,
at 9 months (wave-1), 24 months (wave-2), 4 to 5 years of age (wave-3: pre-kindergarten entry),

5 years of age (wave 4: kindergarten entry) and 6-years of age (wave-5: kindergarten entry for
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those entering in 2007 verses 2006). Researchers measured child health, development, care, and
education to investigate the prevalence and causes (factors and co-factors) of overweight/obesity
within race/ethnic groups. Different SES factors were assessed: poverty index score, household
SES, neighborhood SES, parent’s educational attainment, and occupational status.

Jones-Smith et al. (2014) used the ECLS-B data for children who completed all five
waves and were not missing any covariate data (n = 4,950). Weight status (overweight or obesity
between birth and age 5-6 years) was collected using age-and sex-specific referent mean for
BMI using the WHO Child Growth Standards (for age 0 to 5 years); WHO Child Growth
Reference (age 0 to 5 years) and weight-for-age (at birth). Overall, at the first visit (9 months of
age), American Indian, African American, and Hispanic populations were underrepresented in
the highest wealth quintiles, while white and Asian populations were overrepresented in the
highest wealth quintiles. For each race/ethnic group, the odds of being overweight/obese were
significantly lower for the highest SES quintile compared to the lowest SES quintile. Among
Hispanic children (at age 5), the second (OR = 0.66; 95% CI: 0.47, 0.93) through fourth-highest
quintiles of SES (OR = 0.60; 95% CI: 0.36, 1.01) had a lower probability of overweight/obesity
compared to the lowest quintile (p < 0.10).

Williams et al. (2018) also used the ECLS-B to examine SES as a modifying risk factor
for other demographic and behavioral obesity risk factors associated with childhood obesity. The
researchers only included the kindergarten entry data (children aged 4 to 5 years), consisting of
7,022 children. The CDC’s sex-specific BMI-for-age growth charts were used to assess weight
status. SES (p < 0.0018), race (p < 0.0001) and birth weight (p < 0.0001) were significantly
associated with children being overweight or obese. Children in the lowest SES quintile were

70% more likely to be overweight or obese than children in the highest SES quintile (OR = 1.7;
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95% CI: 1.3, 2.2). Black (OR =1.57; 95% ClI: 1.21, 2.05) or Hispanic (OR = 1.65; 95% CI: 1.31,
2.08) children had 60% increased odds of being overweight or obese when compared to white
children. Native American children (OR = 1.98; 95% CI: 1.17, 3.34) had an almost doubled odds
of being overweight or obese compared with white children. Isong, Richmond, et al. (2017) also
used ECLS-B, waves 1 to 4 data (n = 7,200) to examine weight and height (BMI z-scores)
trajectories among race/ethnicities over time and to assess the age at which disparities originate
and expand. BMI z-scores at waves 1 to 4 were calculated using CDC’s sex-specific BMI-for-
age growth charts. The researchers note that throughout the study period, BMI z-scores for
Hispanic, American Indian, and Pacific-Islander girls were higher than those for white, African
American, and Asian girls. Hispanic ( (SE) = 0.26 (0.08); p = 0.002) and African American
boys (B (SE) = 0.34 (0.10); p = 0.001) had significantly higher BMI z-scores than white boys as
early as age 24 months, with these disparities remaining relatively unchanged throughout all
ages. This was also noted only for American Indian girls (B (SE) = 0.41 (0.11); p < 0.05) at 24-
months. At preschool (B (SE) = 0.14 (0.06); p < 0.05) and kindergarten entry ( (SE) =0.12
(0.06); p < 0.05), Hispanic girls had significant higher BMI z-scores compared to White girls.
When models were adjusted for SES, Hispanic boys ( (SE) = 0.20 (0.08); p < 0.05) and
American Indian boys (B (SE) = 0.39 (0.09); p < 0.05) had significantly higher BMI z-scores
than white children.

Additionally, Isong, Rao, et al. (2018) also examined racial and/or ethnic disparities using
up to wave-4 of the ECLS-B (n = 10,700). BMI z-scores at wave-4 (kindergarten entry) were
calculated using CDC’s sex-specific BMI-for-age growth charts. Statistical analysis included
Blinder-Oaxaca decomposition analyses to determine racial and/or ethnic differences and to

quantify the degree to which risk factors explained these racial and/or ethnic differences. Obesity
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behavioral risk factors included maternal (i.e., mother’s weight and smoking history during
pregnancy), infancy (i.e., breastfeeding history, age at solid food introduction, and infant weight
gain), and early childhood risk factors (i.e., television viewing, sugar-sweetened beverage
consumption, fruit and vegetable consumption, physical activity, family meals, and childcare
arrangement). Whereas SES risk factors included household SES, food insecurity, and
neighborhood safety. As Jones-Smith et al. (2014) reported, there were significant gaps in the
percentage of low SES children (income < $25,000) between white (19.8%) and other
races/ethnics: African American (56.7%), Hispanic children (51.3%), and American Indian
(50.1%) using the ECLS-B data. Hispanic, African American, and American Indian children had
greater obesity risk factor profiles (obesity behavior) compared to higher SES groups, White and
Asian children. At baseline (age 2 years), Native American (M (SE) = 0.73 (0.25); 0.62 (0.15); p
< 0.01) and Hispanic (M (SE) = 0.66 (0.11); 0.43 (0.16); p < 0.01) boys and girls, respectively
had greater BMI z-scores than White (M (SE) = 0.44(0.07); 0.30 (0.08)) boys and girls,
respectively. Similar trends were also observed at preschool and kindergarten entry, with White
and Asian children having lower BMI z-scores as compared to Native American, Hispanic, and
African American children. Household SES percent explained a great portion of variance
between race/ethnicity. Differences in household SES between white and Hispanic girls
accounted for 104% (OR = 0.140 (0.08); 95% ClI: -0.289, 0.009, p < 0.10), meaning Hispanic
girls would be better off than white girls if their SES could be adjusted to levels found among
white girls. Miller et al. (2020) found similar results using both neighborhood SES and
household SES, in which having either low neighborhood or low household SES is associated
with a similarly increased prevalence of overweight status (OR = 0.51; 95%CIl: 0.36, 0.72; p <

0.01). Ultimately, social, and environmental factors including, but not limited to, economic

39



stability, neighborhood, and physical environment, education, food access, community, and
social contexts, and healthcare access (or limited healthcare), may affect an individual’s health
and ability to engage in healthy behaviors. Several researchers have noted significant differences
in household income and parent education levels concerning obesity among Hispanic and their
non-Hispanic white counterparts (Assari et al., 2020; James et al., 2017; Ogden et al., 2019;
Rogers et al., 2015; Rossen, 2014). It has been noted that parental education level is often the
most predictive measure for childhood overweight/obesity with parental income being second
(Vazquez & Cubbin, 2020).
2.4.3. Education Level

As one of the most commonly used measures of SES, parental education has been found
to influence a number of factors, including household income and knowledge and beliefs
regarding healthy lifestyles (Gebremariam et al., 2017; Mech et al., 2016; Vazquez & Cubbin,
2020; Wu et al., 2015). Past research has found maternal education to significantly influence
BMI (Freedman et al., 2007; Lamerz et al., 2005; Ogden et al., 2005). It may be that educated
mothers are more likely to visit the doctor frequently and maintain a good level of health care
due to increased resources (and less financial stress). It is also speculated that educated mothers
may have “healthier children because they have better knowledge about health care and nutrition,
have healthier behavior, and provide more sanitary and safer environments for their children”
(Chen & Guzman, 2021). Still, studies continue to show that raising a mother’s educational level
has a positive impact on her children’s health, including their weight status.

Ogden et al. (2018) examined the NHANES 2011-2014 data to determine the prevalence
of overweight/obese youth (aged 2 to 19 years) among various categories of income and head of

household education level. Head of household education level was categorized as “high school
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graduate or less”, “some college”, and “college graduate . Obesity was defined as a BMI > 95"
percentile for age- and sex-specific 2000 CDC growth charts. Obesity prevalence among youths
increased from 1999-2002 to 2011-2014. The prevalence of obesity among U.S. youths (both
boys and girls) was 17.0% and was significantly lower in households whose heads were college
graduates (9.6%) compared to the other groups, some college (18.3%) and high school/GED
(21.6%) (OR =0.096; 95% CI: 7.3, 12.5, p < 0.05). Similar results were reported using “The
First 1000 Days of Life and Beyond Study”. Hazrati et al. (2019) found low maternal education
as an obesogenic risk factor associated with excess weight in the first year of life (year one) in
Hispanic and non-Hispanic White children (n = 1,009). Maternal education was collected and
categorized as either having “less than an associate’s degree” or “having an associate’s degree”
(or higher). Hispanic infants (n = 302) had a greater obesity rate and higher mean weights than
the non-Hispanic White group at year one (13.6% vs. 30.1%; M (SD) = 21.3 (2.8) vs. 22.3 (2.9);
p <0.001). Obesity was categorized as being > 95" percentile weight-for-length. Compared to
the non-Hispanic White, fewer mothers in the Hispanic group had obtained an associate’s degree
(66.2% vs. 3.8%; p <0.001), in addition to having lower maternal ages (M (SD) = 30.2 years
(5.3) vs. 32.8 years (3.9); p <0.001), higher maternal BMI’s (M (SD) = 26.7 (5.5) vs. 24.7 (5.5);
p <0.001), higher household counts (M (SD) =5 (2) vs. 4 (1) individuals; p <0.0001), and
higher parity rates (35.4% vs. 15.5%; p <0.0001). Ultimately, excess weight for Hispanic
children was associated to lower maternal education (OR = 2.37; 95% CI: 1.1, 4.5; p < 0.001).
Lé-Scherban et al. (2021) used data from the 2007-2016 Children’s Hospital of
Philadelphia Health System to obtain a large ethnically diverse sample of children aged 2 to 19
years (n = 170,735). The authors’ primary objective was to compare the incidents of obesity

among children whose mothers either had “more” or “less” education. Obesity was defined as >
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95" percentile of age- and sex-specific BMI based on the 2000 CDC growth charts. Maternal
education was categorized as “less than high school”, “high school degree/GED”, “some
college”, or “Bachelor’s degree or higher”. The sample consisted of 56% White, 34% Black, 6%
Latinx, 3% Asian, and 1% of other race/ethnicity. Results displayed “consistent, monotonic
disparities” regarding obesity rates independent of gender, race/ethnicity, and age in children
whose mothers had attained less education (less than high school) compared to more education
(Bachelor’s degree or higher). Obesity incidence was evident at age four (OR = 6.3%; 95% CI:
6.0, 6.5%), was found greater in females (OR = 7.6%; 95% CI: 7.3, 7.9%) as compared to males,
and was more visible as children aged in both boys (OR = 23%; 95% CI: 22, 25%) and girls (OR
= 27%; 95% ClI: 25, 28%).

To understand the role of maternal education on childhood overweight/obesity, Ayine et
al. (2020) examined parental feeding practices with BMI z-scores and maternal education in 169
elementary school children (aged 6 to 10 years) in Alabama. Maternal education level was
obtained and categorized as “high school or less”, “associate’s degree”, “Bachelor’s degree”, or
“graduate degree”. A path analysis was conducted to identify the association between various
parental feeding factors (perceived child weight, parental concern, and pressure to eat) and BMI
z-score while taking into consideration maternal education as a confounding factor. In the path
model, the largest effect was observed between pressure to eat and maternal education (B = -
2.15, p < 0.001). Children of mothers with a high school education or less were pressurized to eat
more than children of mothers with higher education levels. The authors noted that to test direct
and indirect effects, perceived child weight, parental concern, and pressure to eat were tested
using maternal education as a mediating variable. Pressure to eat solely indirectly predicted BMI

z-score through maternal education (B = 0.49, p < 0.002) and maternal education directly
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predicted BMI z-score (B = -0.23, p < 0.01). This study validates the importance of maternal
education in parental feeding practices and its impacts on the BMI of children and adolescents.

Daundasekara, Schuler, and Hernandez (2020) used longitudinal data from the Fragile
Families and Child Wellbeing Study (n = 1,814) to examine early childhood economic hardship
trajectories in predicting overweight/obesity (at year 15) and differences among demographics.
The Fragile Families and Child Wellbeing Study consisted of a birth cohort of 4,898 children
from 20 large U.S. cities between 1998 and 2000. Maternal education was included as a
covariate in the model of family hardships and a child’s weight status. Maternal education was
categorized as “less than high school”, “having a high school diploma” or “having greater
education”. Overweight and obesity were defined as either 85" to less than the 95" percentile or
> 95" percentile of age-and-sex specific BMI based on the 2000 CDC growth charts,
respectively. The children with high-increasing economic hardship had increased odds of
developing overweight/obesity in adolescence compared to those with low-stable hardship at
year 15 (OR =2.61; p = 0.006). In addition, Hispanic ethnicity was associated with higher odds
of overweight/obesity among adolescents (OR =1.36; p = 0.020). As differences in obesity
become greater among race/ethnicity, SES, and education levels, it is important to understand the
long-term impacts of this health condition. Overweight and obese children are more likely to stay
obese into adulthood (WHO, 2022). In fact, Harvard’s Chan School of Public Health (2017)
found that only children currently at a healthy weight have less than a 50% chance of having
obesity as adults (Ward et al., 2017). Supportive evidence on the mechanics of growth

trajectories on childhood obesity into adulthood is discussed below.
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2.5. Impact on Health

2.5.1. The Transition from Childhood Obesity to Adult Obesity

It has been hypothesized that the development of overweight or obesity in childhood is
related to subsequent overweight or obesity in adulthood and an increased risk of adult mobility
and mortality. Based on CDC BMI-age (2 to 20 years of age) growth charts, BMI drops between
2 and 5 or 6 and then rebounds in all children until it reaches adult levels (CDC, 2022c).
Adiposity rebound, defined as the second rise of BMI occurring between 3 and 7 years, has been
identified as a critical period of growth (T. J. Cole, 2004). In children of normal weight, the
percentage of body fat begins to increase in both boys and girls until about age four. Between the
ages of four and eleven, the amount of body fat is stable in children who are close to their ideal
body weight. It is suspected that excess fatness during the adiposity rebound curve is a good
predictor of adult obesity. “Children whose rebound curve occurs before age 5% years have a
greater BMIs and subscapular skinfolds when they are older, compared with children with
rebounds closer to age 7 (Dietz, 1994). Table 5 illustrates the relationship between early and later
obesity.
Table 5

Relationship Between Early and Later Obesity

Variable Relationship
Obesity at 01 yr. of age and adult obesity Weak
Obesity at 3-5 yr. of age and adult obesity Stronger
Obesity in adolescence and adult obesity Strongest

Note. Reproduced with permission from The Handbook of Pediatric Nutrition (1999) p. 175.
Copyright 1998 by Aspen Publishers Inc.

In an early study, Guo, and colleagues (Guo et al., 1994) analyzed the data from Fels

Longitudinal Study to evaluate the predictive value of childhood and adolescent BMI on adult
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overweight. It was concluded that the assigned BMI values in childhood and adolescence were
related to subsequent adult overweight status (p < 0.001). A decade later, Guo and associates
(Guo et al., 2000) updated their previous report by using the new CDC BMI charts and
definitions of childhood overweight and obesity to predict adult overweight and obesity status in
166 males and 181 females (aged 2 to 30) using the same sample. Overweight or obese adults at
35 years of age had significantly higher BMI values in childhood and adolescence than did non-
overweight or non-obese adults (p < 0.05). In a recent study, it was found that “around 55% of
obese children go on to be obese in adolescence, around 80% of obese adolescents will still be
obese in adulthood and around 70% will be obese over age 30.” (Simmonds et al., 2016)
Specifically, two studies have focused on the influence of rapid weight gain from age 5
to 15 years leading to adulthood obesity (i.e., BMI trajectory throughout childhood). Balantekin
et al. (2018) used the Early Dieting in Girls study, which gathered BMI on non-Hispanic white
girls (n =182) atages 5, 7, 9, 11, 13, and 15 years and a follow-up at 24 years (Balantekin et al.,
2018). Four groups were created based on their BMI trajectory from age 5 to 15: (a) Upward
Percentile Crossing (UPC) group, a consistent pattern of upward BMI percentile crossing
throughout childhood; (b) Delayed Downward Percentile Crossing (DDPC) group, upward BMI
percentile crossing between ages 5 and 9 years, followed by a downward BMI percentile
crossing trajectory at ages 1115 years; (c) 60" Percentile Tracking (60PT) group, weight
tracked along 60" percentile; and (d) 50" Percentile Tracking (50PT) group, weight tracked
along 50" percentile. BMI at age 24 was highest for the UPC group compared to the other three
groups (p <0.001). Greater BMI change and weight change from 15 to 24 years, were found in
the UPC group than the 50PT group (p <0.05). Overall, 60% of the UPC group had obesity at

age 24, compared to <10% in either of the other three groups. Similar results were reported by

45



Ventura and colleagues (2009) using the same sample but comparing girls aged 5 and 15. Yet,
adult obesity is not the only health outcome related to overweight and obesity in childhood.
“Children who experience obesity are at increased risk for chronic health conditions including
diabetes, cardiovascular diseases, and depression, along with being at risk of experiencing
obesity in adulthood” (Pulgaron et al., 2013).

2.5.2. Diabetes in Children

Obesity has been the primary suspect in the development of DM2. Intrabdominal fat in
obese adults predicts diabetes, heart failure, hypertension, and hyperlipidemia (Dietz, 1994). It
has been proposed that the mechanism by which obesity causes DM2 in children may be similar
to that observed in adults. Visceral fat appears to be directly related to basal insulin secretion,
stimulated insulin secretion, and insulin resistance (Dietz, 1997). Increased free fatty acids from
the intrabdominal fat may act on the liver to produce insulin resistance and reduce insulin-
mediated suppression of hepatic glucose production and release (Dietz, 1983, 1994). These
effects contribute to glucose intolerance and DM2.

The relationship between dietary intake and blood glucose levels has been thoroughly
examined in the adult population in the past decades. This topic was the “topic of interest” in the
90s and early 2000s. Past research reported that a diet high in fat is related to DM2 or insulin
sensitivity in the adult population (Feskens et al., 1995; Hu et al., 2001; Kitagawa et al., 1998;
Mann et al., 2004; Marshall et al., 1994, 1997; Meyer et al., 2001; Trichopoulou et al., 2003;
Vessby et al., 2001). Current research continues to assess this relationship (Ajala et al., 2013;
Snorgaard et al., 2017; Tay et al., 2018). However, DM2 in children is complex and not fully
understood. Most notably, Santoro (2013) identifies three important differences in DM2 in youth

vs. adults. First, glucose dysregulation is faster in youth than in adults. “Adults’ transition toward

46



DM2 (pre-diabetes to overt diabetes) takes about 10 years with about 7% reduction per year in
beta-cell function, vs. an obese youths’ DM2 transition period of about 2.5 years with 15%
reduction per year in beta cell function” (Santoro, 2013). Second, DM2 in youth seems to be
resistant to treatments using either pharmacological agents, lifestyle interventions, and/or both
(Wilfley et al., 2011). Third, family access to pre-lifestyle interventions (increased physical
activity, less sedentary life, and better-quality foods) may pose its challenges (CDC, 2021b).
Few studies have found a relationship between adiposity and insulin resistance (insulin
sensitivity and impaired glucose metabolism) in youths (Clausen et al., 1996; Nguyen et al.,
2010; Reinehr et al., 2004). Fewer studies have found that practical and convenient clinical tools
such as BMI, BMI z-scores, and waist circumference can predict insulin resistance in youth
(Aristizabal et al., 2015; Arslanian & Suprasongsin, 1996; Maffeis & Morandi, 2018; Morandi et
al., 2014; Qi et al., 2017). More research is still needed in this area. Using longitudinal data from
the Early Dieting in Girls Study, Ventura et al. (2009) examined patterns of weight change
within girls with increased risk of obesity (data on familial characteristics) for the early
identification of risk for obesity and metabolic syndrome. Distinct trajectories of BMI change
among non-Hispanic girls (n = 180) and their parents were assessed at daughters ages 5, 7, 9, 11,
13, and 15 years. BMI and fasting blood glucose were assessed among other things. As noted,
before, two groups were of focus: 1. UPC group, a consistent pattern of upward BMI percentile
crossing across childhood; 2. DDPC group, upward BMI percentile crossing between ages 5 and
9 years, followed by a downward BMI percentile crossing trajectory at ages 11 to 15 years. Girls
in the UPC group (upper BMI trajectory group) had significantly higher values for waist
circumference, total cholesterol, low-density lipoprotein cholesterol, fasting insulin, homeostasis

model assessment of insulin resistance, triglycerides, and blood pressure at age 15 years
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compared to girls with lower BMI trajectories. At age fifteen, trends were seen for an effect of
BMI trajectory group, independent of weight status on metabolic health outcomes for Low-
Density Lipoprotein (LDL) cholesterol (F (1, 148) = 3.66, p = 0.06) and insulin (F (1, 133) =
3.30, p = 0.07). Hence, BMI trajectory monitoring can provide insight into the early
identification of girls at elevated risk for obesity and metabolic syndrome.
2.6. Impact of Psychosocial Well-Being

2.6.1. Weight Stigmas and Obesity Stereotypes

Weight stigmas, also referred to as sizeism, weight/size oppression, weightism,
weight/size bias, and weight-based discrimination, are defined as the discrimination or
stereotyping based on a person’s weight, body, and size (The Academy for Eating Disorders,
2021). As it can affect people in all weight categories, body shapes, and sizes, most have focused
on those who are overweight and/or obese. Weight stigmas are a “representation of internalized
beliefs and attitudes one has about another person’s body type” that occurs throughout our social
connections (The Academy for Eating Disorders, 2021). Weight, on the other hand, is a physical
and non-social characteristic. The “social worlds of overweight and obese children and
adolescents tend to be hostile, rejecting, and negative” (Salvy & Bowker, 2014). Research has
shown that those who are overweight and obese are perceived more negatively (Holub, 2008;
LaFontana & Cillessen, 2002; Wardle et al., 1995), and less accepted by peers (K. K. Davison &
Birch, 2002a; A. E. Field et al., 2001; Hill & Silver, 1995) and ultimately victimized (van Geel et
al., 2014). This impacts our feelings, thoughts, and behaviors towards one’s weight, body, and

shape. Our perception of what is healthy and what is not is heavily influenced by societal norms.
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2.6.2. Body Image Dissatisfaction

Body image dissatisfaction also referred as body dissatisfaction, is defined as the
difference between perceived ideal body size and perceived actual body size (A. Fisher et al.,
2005). For this paper, body image dissatisfaction and body dissatisfaction will be used
interchangeably. Questionnaires and figural images, such as the Collins Figure Rating Scale
(CFRS) and the Children’s Body Image Scale (CBIS) have been shown to be helpful tools to
gather actual and ideal body sizes in children. These tools can be used for self-assessment
(child’s self-perception) or for others, such as parents, etc. to document their perception
regarding the child’s body size/weight. Both scales use a pictorial representation. The CFRS (see
Figure 3) developed by Elizabeth Collins (Collins, 1991)consists of seven male and female
figures to illustrate body weight ranging from very thin (figure 1) to obese (figure 7). Thisis a
modified version of Stunkard’s Body Figure Rating Scale (SBFRS) that is used on adults.
Figure 3

=
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Note. Reproduced with permission from, M. Elizabeth Collins (1991).
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The subjects would be asked to select from the seven figures (same-gender child figures)
by answering the two following questions: (a) which picture looks the most like you? And (b)
which picture shows the way you want to look? A Figure Satisfaction Index (FSI) is then
obtained by subtracting the value that represents the child’s ideal body shape from the value that
represents the child’s current body shape, with a possible score ranging from -6 to 6. Reliability
coefficients were established as 0.71 for the perceived self-score and 0.58 for the ideal self.
However, actual weight comparisons cannot be made using the CFRS. On the other hand, the
CBIS (Truby & Paxton, 2002) arranges BMI from smallest to greatest using seven photographic
images, separately for boys and girls. BMIs represented for boys are 14.0-14.6 (image #1), 14.7—
15.5 (image #2), 15.6-16.5 (image #3), 16.6-18.5 (image #4), 18.6-24.9 (image #5), 25.0-28.4
(image #6) and 28.5-29.0 (image #7). BMIs represented for girls are 13.0-13.5 (image #1),
13.6-14.9 (image #2), 15.0-16.6 (image #3), 16.7-17.7 (image #4), 17.8-19.4 (image #5), 19.5—
24.6 (image #6), and 24.7-28.5 (image #7). Like the Collins technique, each child is asked to
answer the same questions regarding their perceived vs. ideal weight. The difference between the
category number of their perceived and ideal figures is used as a measure of body size
dissatisfaction.

The validity for a gender-appropriate pictorial scale to measure body image in young
children based on a measurable index of adiposity was established for the CBIS-girls (r = 0.60, <
.001, 10 to 12 years) and the CBIS-boys (r = .35, p < .01, 10 to 12 years) in 312 children (aged
between 7 and 12 years). Test-retest reliability (r = 0.67-0.87; p < 0.001) of the CBIS and the
use of international standards of BMI (U.S.) was established by Truby and Paxton (Truby &
Paxton, 2008). The CBIS was designed in Australia to be used in conjunction with the 1979

National Center for Health Statistics (NCHS) BMI percentiles (BMI range: 3" percentile to 97"
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percentile). The reference charts were updated to the 2002 CDC growth charts (Center for Health
Statistics, 2000). This resulted in the need to alter the BMI categories and category figures for
both boys and girls (85" percentile and 97" percentile in images #6 and #7, respectively). The
CBIS was developed for a primarily white population.

2.6.3. Prevalence of Body Image Dissatisfaction

Research shows that preference for thinner bodies starts as early as four years of age
among all children regardless of weight status. In a study by Musher-Eizenman et al. (2003) in
42 preschool children (aged 4 to 6.2 years), a self-rating tool revealed that 31% of the children
would like to be thinner (Musher-Eizenman et al., 2003). In addition, 26% of the children choose
the thinnest figure as being the ideal figure for society. Holub (2008) found similar results in a
slightly larger sample (n = 69) (Holub, 2008). Within the same age range (aged 4 to 6 years),
there was a significant difference in attributes assigned to thin, average, and overweight figures
(F =66.43, p < 0.05). Thirty percent (30%) of the children represented their current body size as
the thinnest body shape. The overweight figure (image #7 on the CFRS) was rated the most
negative.

Using the CBIS, Truby and Paxton (2002) found body dissatisfaction across all age
groups in 312 children (age 7 to 12 years). Girls and boys, 48% and 38%, respectively, wished to
have smaller body figures than their own. Similar findings were found in 261 children (M = 9.5
years) using CFRS (Skemp-Arlt et al., 2006). Overall, 50.6% of the children were dissatisfied
with their current body shape, which included 41.8% wanted to be thinner. Specifically, 55% of
girls were dissatisfied with their current body shape, with 45.1% wishing to be thinner. On the
other hand, boys showed similar results with 48.9% dissatisfied and 38.9% wishing to be thinner.

Wood et al. (1996) found similar results in 204 children (aged 8 to 10 years). Using the CFRS
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and a revised body satisfaction scale of the Eating Disorder Inventory (EDI), 55% of girls in
comparison to 35% of boys were found to be dissatisfied with their current figures. Specifically,
45 girls wished to be thinner. Nineteen out of 81 boys wished to be thinner. Gender differences
were also noted in 817 fourth-grade children (M = 9.3 years) by Thompson et al. (1997). Using
the CFRS, females (M = -0.49) were found to have experienced more body dissatisfaction (ideal
body size minus current body size) than males (M = -0.11, p < 0.00). Additionally, 92% of the
females wanted to be thinner than their current body weight, while only 2.9% of males scored in
the high weight concern group. Similarly, 41.9% of girls compared to 35.5% of boys,
respectively, wanted to be thinner (Schur et al., 2000). Body dissatisfaction was gathered from
62 children (ages 9 to 12 years) using semi-structured interviews and desired weight change
questionnaire. Using a different approach to assessing ideal body preference, Gardner et al.
(1999) reported similar results in 216 children (aged 6 to 13 years). Using TV-video
methodology to assess ideal body preference, a significant relationship among body size, gender,
and age (F = 9.32, p < 0.00) was found with females wanting a greater change in body size than
males. Additionally, Gardner and colleagues (1998) examined methodological concerns
regarding the use of silhouettes.
2.6.4. Weight Status Influence on Body Satisfaction

In a sample of 379 boys and girls (aged 9 years), Hill and Silver (1995) found that 80%
of both overweight girls and boys indicated they desired to be thinner. Specifically, 41% of girls
preferred a thinner body shape, while 18% preferred a broader body shape. The authors used the
modified SBFRS to assess body satisfaction. Additionally, Phillips and Hill (1998) also found
body shape satisfaction was significantly different between weight groups (F = 33.43, p < 0.00).

Overweight and obese girls (M = 9 years) wanted to be significantly thinner, in comparison to
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normal and underweight girls (F =-0.77, p < 0.00). Similarly, Roncoclato et al. (1998) found
similar results in 185 boys and girls (M = 10.6 years). Two subscales from the EDI were used to
identify body satisfaction. BMI was used to assess weight status. As found in previous studies,
girls had significantly higher body dissatisfaction scores than boys (M = 7.09 vs. 3.98, p =
0.001). Additionally, children with higher BMI were significantly more dissatisfied with their
bodies (p < 0.0001).

Gordon-Larsen (2001) examined obesity-related attitudes in 32 obese and non-obese girls
(aged 11 to 15 years) using a modified SBFRS to identify body image. There was a significant
intergroup difference between current body size and body dysphoria, with greater dissatisfaction
with body size for obese females (p < 0.00 and p < 0.00, respectively). In 2006, Allen and
colleagues reported similar findings when they examined the associations between weight status
and body dissatisfaction in 207 obese and healthy-weight children. These children were aged 7 to
13 years (Allen et al., 2006). The CBIS was used to assess body satisfaction. An ANOVA was
used to examine the main effects of weight status. There was a significant main effect of weight
status on weight and shape concern (F = 31.49, p < 0.001), with overweight children reporting
higher levels of weight and shape concern than healthy-weight children. Also, overweight
children reported significantly higher levels of body dissatisfaction (F = 39.26, p < 0.001) than
healthy-weight children. Similar results were found in a larger sample size (J. K. Thompson et
al., 2007). Thompson and colleagues (2007) evaluated body dissatisfaction in 325 girls (aged 14
to 17 years). The EDI Body Satisfaction Scale and BMI were used. Overweight and at-risk
overweight girls scored higher than average weight girls on body dissatisfaction.

Body dissatisfaction is also present among different U.S. racial and ethnic groups.

Robinson et al. (2001) examined the prevalence of overweight concerns and body dissatisfaction
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among 760 third-grade children (M = 8.5 years) while controlling for ethnicity. Body
dissatisfaction was determined using the Kids’ Eating Disorders Survey (KEDS) Gender-
Specific Child Figures (Robinson et al., 2001). Overweight concerns and body dissatisfaction
increased with increasing BMI in all ethnic groups (p = 0.04). Girls reported greater overweight
concerns (p = 0.001), greater body dissatisfaction (p = 0.02) and thinner desired body shapes (p <
0.0001) than boys. Specifically, African American girls followed by Latina girls reported more
overweight concerns than any other ethnicity. Mirza et al. (2005) reported similar findings in a
predominately Hispanic sample (N = 113). In this study, body dissatisfaction scores were higher
among overweight and at risk of being overweight children (M (SD) = 1.48 (0.32) vs. 0.18
(0.18), p < 0.0001, respectively). Also, BMI z-scores were significantly associated with body
size dissatisfaction (p < 0.0001) in children aged 10 to 18 years. The CFRS, a parent
questionnaire, and BMI were used in the study. Additionally, girls desired a smaller body size
compared to boys (3.09 vs. 3.83, p < 0.0006).
2.6.5. Weight Status Influence on Body Satisfaction and the Desire to Lose Weight
Self-perception of weight plays a key role in body dissatisfaction and/or attempts to lose
weight. Unfortunately, one’s perception of his/her weight differs from their actual weight. From
2005 to 2012 it was noted that approximately 30% (approximately 9.1 million) of youths aged 8—
15 years misperceived their weight status (Sarafrazi et al., 2014). Surprisingly, approximately 2
million normal-weight youths considered themselves to be too thin or too fat (Sarafrazi et al.,
2014). Concerning gender and race/ethnicity, the prevalence of weight status misperception was
higher among boys (32.3%) than girls (28.0%) and was lowest among non-Hispanic whites
(27.7%) compared with non-Hispanic black (34.4%) and Mexican American (34.0%) youth

(Sarafrazi et al., 2014). This is greatly concerning due to the harm that it may cause one who
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thinks he/she is overweight and/or obese. In children aged 8 to 15 years, the self-perception of
being overweight increased the odds of persistently attempting to lose weight (Ling et al., 2018).
The researchers used the 2005 to 2014 NHANES data (N = 4,914).

Body image concerns, also referred to as weight concerns are also topics highly
correlated to eating and dieting behaviors. Body image concerns are a combination of the
thoughts and feelings that one has about their body (National Eating Disorders Collaboration,
2022). One’s behavior results from one’s body image. According to the Academy for Eating
Disorders, body image concerns can include “the over-evaluation of shape and weight, body
avoidance (i.e., avoidance of mirrors, weighing, wearing tight clothing, and being photographed),
and body checking (i.e. obsessive weighing and shape checking, including pinching or touching
body parts of concern, looking at mirrors and reflective surfaces, measuring body parts, and
assessing the tightness of clothes or accessories)” (The Academy for Eating Disorders, 2021).
Ultimately, a person with a negative body image is dissatisfied with the way they look, which
may cause them to engage in unhealthy behaviors to change their appearance. Much research has
found body image concerns and weight loss to be related. For example, Davison et al. (2003)
examined the development of girls’ weight concerns and body dissatisfaction in a group of 182
girls when they were five, seven, and nine years old (K. K. Davison et al., 2003). Girls” weight
concerns, body dissatisfaction, and weight status were measured using Dutch Eating Behavior
Questionnaire (DEBQ), Children’s Eating Attitude Test (ChEAT), and BMI, respectively. It was
found that across ages five to nine years, weight concerns and body dissatisfaction were present
and increased with age (p < 0.10). In another study, high BMI was also strongly correlated with
both desiring weight loss (r = -0.44) and desiring a thinner body shape (r = -0.56, p < 0.025)

(Schur et al., 2000). This was found in 62 children, aged 9 to 12 years. On average, children had
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the desired weight loss of 3.2 pounds (M (SD) = -3.2 (11.4)). In fact, Kant (2002) reported that
over 90% of those who considered themselves overweight wanted to weigh less. These results
were gathered from 2,765 adolescents (aged 12 to 18 years) using questionnaires.

Through questionnaires, research (n = 304) has found that fourth-grade American Indian
girls and boys (M = 9 years) are dissatisfied with their body size (Stevens et al., 1999). Forty-
eight percent (48%) of girls vs. 34% of boys desired slimmer body sizes, and 22% of girls vs.
15% of boys desired a larger body size (p < 0.001). Overall, children who reported trying to lose
weight were more likely to desire a thinner body shape and were unhappier about their weight
than children who did not report trying to lose weight (p < 0.001). Similar results were reported
in a larger sample (n = 1,441) of American Indian children (Story et al., 2001). Using the
modified SBFRS, children who were overweight or obese were more likely than non-overweight
children (M = 8.6 years) to choose thinner figures as depicting their perceived healthiest weight.
Additionally, descriptive statistics found children with heavier weight status were more likely to
have tried to lose weight. This is discussed in the upcoming dieting section (see Section 2.8.1).

It must be noted that body dissatisfaction can occur in individuals of all weight categories
(underweight, normal, overweight, and obese), shapes, and sizes. Research has found non-
overweight, in addition to overweight youths, reporting dissatisfaction, overvaluation, and/or a
preoccupation with their weight (shape and/or size). Regardless of weight status, this is a
common issue. However, research has consistently shown that overweight and/or obese children
are at greater risk for poorer self-esteem, depressive symptoms, and body dissatisfaction (Lim et
al, 2016). In fact, children who are overweight and/or obese are more likely to experience more
body dissatisfaction compared to normal-weight children, as research has shown that increased

BMI leads to greater dissatisfaction (K. K. Davison et al., 2003; Roncolato et al., 1998; Schur et
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al., 2000). Additionally, body dissatisfaction is a growing concern as it can lead to problematic
dieting behaviors, disordered eating and ultimately eating disorders. Under the umbrella of
unhealthy weight control behaviors, there are restrictive eating, disordered eating, and eating
disorders (see Figure 4).

Figure 4

Defining Unhealthy Weight Control Behaviors
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Imposing great influence on one’s food behavior and overall health, eating disorders and
obesity are on opposite sides of the continuum. Obesity can lead to eating disorders and eating
disorders can lead to obesity (see Figure 5). However, risk factors may be the same. Specifically,

body image dissatisfaction has been found to be related to obesity, disordered eating, and eating
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disorders. In fact, according to the National Eating Disorders website, “body (image)
dissatisfaction is a leading risk factor in the development of eating disorders™ (National Eating
Disorders Collaboration, 2022).

Figure 5

Relationship Among Obesity, Body Dissatisfaction, and Disordered Eating/Eating Disorders
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2.6.6. Interconnectedness of Body Image Dissatisfaction, Obesity, and Disordered
Eating/Eating Disorders

Within the adult population, the relationship among body image dissatisfaction, obesity,
disordered eating (Brechan & Kvalem, 2015), and eating disorders, including anorexia (Cash &
Deagle, 1997; Seplveda et al., 2002) and bulimia (Garfinkel et al., 1992; Keel et al., 2001; J.
Lydecker et al., 2017; J. A. Lydecker et al., 2022) has been extensively examined. However, in
children, research has focused on the causes of poor diet behaviors. The impact of body
dissatisfaction on weight control behaviors has been addressed, suggesting that body
dissatisfaction leads the path to unhealthy weight control behaviors. These behaviors can then
become more extreme dieting measures, which then leads to disordered eating and eating

disorders.
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Using Project EAT-I11, the associations between body satisfaction and health behaviors in
an ethnically and socioeconomically diverse sample of 2,516 adolescents from 1999 (Time 1) to
2004 (Time 2) were examined (Neumark-Sztainer et al., 2006). Project EAT-II followed students
from 31 Minnesota schools from middle and high school (total 5-years). The Body Shape
Satisfaction Scale (BSSS), dieting, and weight-control behavioral questions were used. Among
girls, lower body satisfaction (M (SD) = 31.76 (9.55)) predicted higher levels of dieting (p <
0.001), unhealthy weight control behaviors (p < 0.001), very unhealthy weight control behaviors
(p <0.001), and binge eating (p < 0.012). Among boys (M (SD) = 36.93 (8.73)), predicted higher
levels of dieting (p < 0.001), unhealthy (p < 0.001), and very unhealthy weight control behaviors
(p < 0.001), binge eating (p < 0.001), and smoking (p < 0.11). Similar results were reported 10
years later in a large multi-ethnic sample (Bucchianeri et al., 2016). The researchers examined
body dissatisfaction in a large multi-ethnic sample (n = 2,793) of adolescents (M = 14.4 years)
participating in the Eating and Activity in Teens Study (2010). Tools included the BSSS, BMI,
and specific questions about dieting, disordered eating, and eating disorders. Among boys (M
(SD) = 25.3 (10.0)) and girls (M (SD) = 26.8 (10.2)), body dissatisfaction was significantly (p <
0.05) related to prevalence of dieting, unhealthy weight control behaviors, extreme weight
control behaviors, and binge eating.

Johnson & Wardle (2005) investigated dietary restraint (binge eating, emotional eating,
abnormal attitudes to eating and weight), body dissatisfaction, and psychological distress in a
large sample of 1,177 girls (13 to 15 years). The DEBQ, Body Satisfaction Questionnaire, BMI,
chEAT (anorexia) and Eating Disorders Inventory (bulimia subscale) were used. At baseline (r =
0.68, p < 0.001) and at follow-up (r = 0.70, p < 0.001), there was a significant correlation

between dietary restraint and body dissatisfaction. Additionally, body dissatisfaction was a
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significant predictor of adverse changes in emotional eating (B = 0.5; p < 0.001), abnormal eating
attitudes (B = 0.76; p < 0.001), bulimic symptoms (p = 0.46; p < 0.001), stress (B = 0.42; p <
0.001), low self-esteem (B = 0.7; p < 0.001), and depression (p < 0.44; p < 0.001). A more recent
study (Micali et al., 2015), childhood body dissatisfaction strongly predicted eating disorder
cognitions (weight and shape concerns) in British girls (aged 14 years). In British boys,
childhood body dissatisfaction predicted eating disorder cognitions, but only in the presence of
having a high BMI. Questionnaires was collected from 6,140 British adolescents.

Ultimately, this research suggests that body dissatisfaction can be viewed as the “gateway
behavior” to eating disorders. While research shows no single cause of eating disorders, Stice &
Shaw (2002) indicates that body dissatisfaction is the best-known contributor to the development
of eating disorders, specifically anorexia nervosa, and bulimia nervosa (see Figure 6). The
authors (Stice & Shaw, 2002) claims this is a direct result of dieting. This theory was examined
by Evans et al. (2013). It was noted that in a sample of girls aged 7 to 11 years (n = 127), the
following paths were found to be significant: body dissatisfaction (r = -0.26, p < 0.01) predicted
dieting and depression (r = -0.26, p < 0.01); and dieting (r = 0.30, p < 0.001), depression (r =
0.38, p <0.001) and thin-ideal internalization (r = 0.37, p < 0.001) predicted disordered eating
attitudes. Body dissatisfaction was assessed using a computer-based figure-choice scale.
Disordered eating attitudes were assessed using the ChEAT. Dietary restraint was assessed using
the 7-item DEBQ Restraint subscale, the DEBQ C-R. Depression was assessed using the Child

Depression Inventory Short Form, the CDI-S.
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Figure 6

Precursors and Consequences of Body Dissatisfaction
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2.7. Impact on Behavior
2.7.1. Dietary Assessments
Several different dietary assessment methods are used to assess caloric intake. The five
traditional dietary assessment methods are dietary records and/or food records, 24-hour recalls,
food frequency questionnaires, diet histories, and direct observation. Table 6 illustrates the

strengths and weaknesses of different dietary assessment methods (Coulston et al., 2001).
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Table 6

Overview of Dietary Assessment Methods

Dietary Method

Description

Strengths

Weakness

Availability of
Valid Reliable Tools

Food Records

24-Hour Recalls

Food Frequency
Questionnaires

Health (Food)
Survey

Direct Observation
(gold standard)

A self-reported account of all
food and beverages consumed
by a respondent over a given
time period

A structured interview intended
to capture detailed information
about all foods and beverages
consumed by the respondent in
the past 24 hours

A survey that consists of a finite
list of foods and beverages with
response categories to indicate
the usual frequency of
consumption over a given time
period
A self-report of one’s
knowledge, attitudes, and
practices related to health and
diet issues

Observers typically watch
subjects throughout a defined
period and document subjects'

eating behaviors regarding
items and amounts consumed,

traded, and/or spilled

Quantifiable intake

Quantifiable intake
Population appropriate
Low respondent burden

Does not affect behavior
Ability to assess overall intake

Usual intake is asked
Ability to assess overall intake
Low costs

General intake is asked
Ability to assess overall intake
Low costs

Quantifiable intake
Population appropriate
Low respondent burden

Ability to assess overall intake

High costs
High respondent burden
Multiple days needed
Underreporting
Sample bias

Multiple days needed
Underreporting
Need for a trained interviewer
Found not suitable for children

Not quantifiable data
Underreporting/misreporting

Not quantifiable data
Underreporting/misreporting

High costs
Need for a trained interviewer
Many days are needed
May affect food behavior

Yes

Yes

Yes

Yes

Yes

Note. Adapted from Coulston, A.M., Rock, C.L., Monsen, E.R. Nutrition in the Prevention and Treatment of Disease, Academic Press
2001, San Diego, CA.; and Gibson, RS. Principals of nutritional assessment. University Press, 1990. New York, NY.



2.7.2. Nutrition Recommendations

Obesity has been associated with increased dietary energy intake in children and
adolescents, in addition to physical activity behaviors, biological factors, and environmental
influences (Walker et al., 2018). However, the dietary causes of obesity are complex and are not
yet fully understood. Nonetheless, energy intake is a part of maintaining energy balance. In
children and adolescents, estimated caloric needs consider energy needs for growth, in addition
to age, gender, and physical activity level. Table 7 (see next page) illustrate the estimated calorie
requirements (in kilocalories) for each gender and age group at three levels of physical activity.
While a nutrition clinician and/or registered dietitians would have to know the caloric needs of a
child to assess whether their intake is excessive, it is not recommended to share calorie level
recommendations with the family. It is the position of both the Nutrition/Obesity Committee and
the Eating Disorder Committee of the Society of Adolescent Health and Medicine to provide
“flexible, balanced, and satisfying nutrition approaches that will lead to long-term physical and
emotional wellness” (Society for Adolescent Health and Medicine, 2020, p. 875). The
committees warn that the recommendation of weight changes carries the risk of harm by
stigmatizing body image and encouraging disordered eating and/or low self-esteem. Hence,
weight management goals should be based on empirically supported guidelines to improve the
quality and appropriate quantity of food, healthy exercise patterns, and optimization of physical,

socioemotional, and cognitive functioning.
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Table 7

Estimated Calorie Needs per Day, by Age, Sex, and Physical Activity Level

Activity Level

Moderately

Gender Age (years) Sedentary Active Active

Child 2t0 3 1,000 1,000 1,000

Female 4106 1,200 1,400 1,400 - 1,600
Female 6to08 1,200 - 1,400 1,400 - 1,600 1,600 - 1,800
Female 81010 1,400 1,600 - 1,800 1,800 — 2,000
Female 10to 12 1,600 1,800 — 2,000 2,000 - 2,200
Female 12to 14 1,600 - 1,800 2,000 2,200 — 2,400
Female 14t0 18 1,800 2,000 2,400

Male 4t06 1,200 - 1,400 1,400 - 1,600 1,600 - 2,000
Male 6to8 1,400 1,600 1,800 — 2,000
Male 81010 1,400 - 1,600 1,600 - 1,800 2,000 - 2,200
Male 10to 12 1,600 - 1,800 1,800 - 2,200 2,000 - 2,400
Male 12to 14 1,800 — 2,000 2,200 — 2,400 2,400 — 2,800
Male 14t0 18 2,000 — 2,400 2,400 - 2,800 2,800 - 3,200

Note. Adapted from the Dietary Guidelines for America 2015 —2020.

In addition, the purpose of the Dietary Guidelines for Americans developed by the U.S.
Department of Agriculture (USDA) and Department of Health and Human Services (DHHS) is
to meet nutrient needs, promote health, and prevent disease. The Dietary Guidelines for
Americans (2020-2025) recommends that all individuals aged 2 years and older follow a healthy
eating pattern that encompasses variety, moderation, and balance. Specifically, a variety of fruits,
vegetables, proteins, and oils should be eaten. Other healthy food options include 100% whole
grains items, fat-free (and low-fat) dairy products, and leaner and more nutritious proteins.

In addition, the Dietary Guidelines of Americans (2020-2025) recommend that
individuals limit calories from solid fats (specifically, saturated, and trans-fatty acids), added
sugars, sodium intake, and stay within their referred calorie needs. However, most children’s

actual dietary intake does not coincide with these recommendations. Past research has shown
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children diets are low or deficient in calcium, iron, zinc, vitamin B6, and vitamin A, in addition
to being energy-dense foods (Basch et al., 2011; Brady et al., 2000; Crooks, 2003; Devaney et
al., 1995; Erinosho et al., 2011; E. Han & Powell, 2013; Krebs-Smith et al., 2010; Lino et al.,
1999; Lutter & Rivera, 2003; Lytle et al., 2002; Murphy et al., 1990; National Institutes of
Health, 1994; Neumark-Sztainer, 2006; Neumark-Sztainer et al., 2004, 2011; Reedy & Krebs-
Smith, 2010; Sheppard & Cheatham, 2018; Story et al., 1998). The CDC website identifies the
current eating behaviors of young people as:
“Between 2001 and 2010, the consumption of sugar-sweetened beverages among
children and adolescents decreased, but still accounts for 10% of total caloric intake.
Between 2003 and 2010, total fruit intake and whole fruit intake among children and
adolescents increased. However, most youth still do not meet fruit and vegetable
recommendations. Empty calories from added sugars and solid fats contribute to 40% of
daily calories for children and adolescents aged 2 to 18 years, affecting the overall quality
of their diets. Approximately half of these empty calories come from six sources: soda,
fruit drinks, dairy desserts, grain desserts, pizza, and whole milk. Most youths do not
consume the recommended amount of total water” (CDC, 2021a).
Despite the USDA’s 2005 MyPlate platform for communicating dietary information and
recommendations to the public to promote healthy eating, current research from the National
Youth Risk Behavior Survey (2017) found the following: no change in overall vegetable
consumption (1999-2019, p < 0.05) nor having vegetables three or more times per day (1999-
2019, p < 0.05); a decrease in milk consumption (decreased 1999-2019, p < 0.05); and a
decrease in eating breakfast every day (1999-2019, p < 0.05) in young adults (grades 9 to 12)

(CDC, 2018). In a sample that included younger children (2 to 19 years), fruit and vegetable
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consumption using the NHANES 2015-2018 data was examined (Wambogo et al., 2015).
Compared to all age groups, children aged 2 to 5 years had the highest reported intakes of fruits,
ranging from 45% to 90%, and vegetables, ranging from 13% to 90%. With increasing age, fruit
and vegetable consumption declined. Table 8 has detailed information regarding these results.
Table 8

Percentage of U.S. Youths aged 2-19 Who Consume Fruits or Vegetables on a Given Day by
Age, 2015-2018.

All Ages 2to5Years 6tollYears 12to 19 Years

Any Fruits 75% 90.1% 80.6% 64.3%
Fruit: Citrus, Melons, or Berries 32% 45.2% 37.5% 21.9%
Other Fruit: Whole 49.7% 67.7% 54.3% 37.7%
Fruit Juice 46.9% 62.1% 51.4% 36.4%
Any Vegetables 91.0% 91.1% 90.2% 91.5%
Vegetables: Dark Green 16.7% 13.9% 16.1% 18.5%
Vegetables: Red or Orange 75.0% 73.6% 72.7% 77.5%
Vegetables: Starchy 47.5% 50.9% 47.8% 45.6%
Other Vegetables 55.7% 54.3% 55.1% 56.8%

Note. Adapted from the results of Wambogo et al., 2020.

In contrast, it has been reported that only 31% of children < 4 years of age consumed the
recommended five servings of fruits and vegetables (Briefel et al., 2015). The researchers
assessed adherence to dietary recommendations (American Academy of Pediatrics) using
parental 24-hr recalls. In a study conducted a year later, it was confirmed that children’s usual
dietary intake does not conform to dietary recommendations (Fox et al., 2016). Additionally,
Eliason et al. (2020) examined children’s (aged 3 to 18 years) fruit, vegetable, and added sugar
consumption relative to the Dietary Guidelines for Americans (via food frequency surveys) in a
large diverse sample that included 2,229 households located in five New Jersey cities. The
sample consisted of 47% non-Hispanic black, 40% Hispanic, and 13% White (and/or other).

Young children (ages 2 to 3 years) consumed 19% and 94% of the recommended amounts for
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vegetables and fruits, respectively. However, except for one age group (boys aged 9 to 13 years),
all fruit and vegetable consumption decreased with increasing age.
2.7.3. Dieting and Unhealthy Weight Control Behaviors

In childhood and adolescence, eating healthy is important for proper growth and
development, to prevent nutritional deficiencies and various health conditions. Yet, as found in
the research above, most youths are not meeting dietary recommendations. Nutritional
deficiencies (i.e., inadequate calories, protein, fats, and vitamins/minerals) impair overall health.
Stunted growth, delayed puberty, and osteoporosis is just a few examples of negative health
outcomes. Nutrient deficiencies may occur for multiple reasons, dieting included. In the general
public as well as healthcare professionals, diet is a poorly defined behavior. In most cases, it
implies a temporary, but intentional, change in behavior in eating to lose weight (Findlay, 2018;
C. H. Markey & Gillen, 2022; C. N. Markey & Gillen, 2016). For the most part, dieting can be
seen as behavioral changes that involve alterations in eating habits and/or exercise frequency.
Whether a diet is healthy or unhealthy depends on the practices used. The exclusion of certain
types of food, purging behavior (i.e., self-induced emesis, laxative use, diet pill use), fasting and
skipping meals, use of substances to suppress appetite (i.e., smoking, medications/drugs, etc.),
and obsessive exercise habits are considered unhealthy weight control behaviors in this review.

Dieting and unhealthy weight control behaviors are common in youth. Research has
found overweight and/or obese youths are more than twice as likely to endorse extreme weight
control behaviors (Haynos et al., 2018). Earlier studies such as Childress et al. (1993) examined
disordered eating tendencies in a large student consisting of 3,175 adolescents (M = 13.8 years)
using the KEDS. About 40% of the adolescents reported “felt looked fat to others” and “wants to

lose weight now”; 23% reported “afraid to eat because of weight gain”; 31.4% had “dieted”; and
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16.2% participated in “binge eating”. BMI comparisons were found significant for “wants to lose
weight” (t = 13.6, p < 0.05); “felt looked fat to others” (t = 10.8, p < 0.05); “afraid to eat because
of weight gain” (t = 6.1, p < 0.05); “dieted” (t = 12.2, p < 0.05); “fasted” (t = 4.3, p < 0.05);
“used diuretics” (t = 4.9, p < 0.05); and “used diet pills” (t = 4.9, p < 0.05). Later research
(Balantekin et al., 2014; Bauer et al., 2013; Berge et al., 2018; Cain et al., 2008; Frazier et al.,
2015; Lampard et al., 2016; McCormack et al., 2011; Sawka et al., 2015) confirm increased
weight status as a factor for dieting.

However, dieting and weight control measures are not limited to only the
overweight/obese population, but also among normal-weight children and adolescents. Several
studies point out the thin-ideal internalization that drives the pursuit of weight loss. In a sample
of 2,793 adolescents (M = 14.4 years) 45.8% of girls and 31.1% of boys engaged in dieting
during the past year (Neumark-Sztainer, Wall, Larson, et al., 2012). Additionally, 50.2% of girls
and 38.1% of boys engaged in unhealthy weight control behaviors, and 30.6% of girls and 26.9%
of boys engaged in frequent self-weighing during the same time frame. Story et al. (2001) and
Kant (2002) reported that 72% and 65% of their large samples of children and adolescents had
tried to lose weight in the past year in addition to trying to lose weight inconsistently. In the
literature, dietary restraint was another method of altering eating habits to meet a certain health
goal within this age group. Dietary restraint was defined as the tendency to consciously restrict
or control food intake. This method has been seen in young girls. Davison et al. (2003) examined
dietary restraint using the DEBQ in 182 young children (aged 5 to 9). Among girls aged five to
seven, those with high weight concerns and higher BMI were more likely to show higher dietary

restraint at age nine (R?=0.16, p < 0.0001).
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Research on the impacts of dieting in young children (less than eight years) is limited.
This is due to its inappropriateness at this age. In children, most health professionals do not
approve of dieting unless necessary due to its potential for physical and emotional consequences.
Therefore, while it is likely that young children are exposed to dieting in one form or another,
there is very little research examining the impact of dieting on these children.

2.8. Impact on Nutrition

Brown et al. (2019) examined differences in demographic characteristics, self-perception
of weight, and food group and nutrient intakes of children (8 to 11 years) and adolescents (12 to
15 years) using the NHANES 2011-2012 data (Brown et al., 2019). A total of 1,303 children (n =
729) and adolescents (n = 574) completed BMI and identified their self-perception of weight
(one question), weight loss efforts (one question), methods (three questions), and dietary intake
(24-hr dietary recall). Most youth (53.9%, n = 702) reported trying to lose weight. For those who
reported trying to lose weight (n = 702), methods to lose weight included exercising dieting (n =
328, 46.7%), skipping meals (n = 318, 45.3%), and starving for a day or more (n = 162, 23.1%).
Total energy (p < 0.035) and total fat (p < 0.156) intakes were significantly lower for participants
who reported trying to lose weight compared to those who reported never trying to lose weight.

In a longitudinal study (Larson et al., 2009), patterns of weight control behaviors over 5
years to examine nutritional outcomes in 2,249 adolescents and young adults (M = 17.2 years)
using Project EAT (Eating Among Teens) data. Females who either started and persisted in
unhealthful weight-control behaviors had less frequent meals (breakfast, lunch, and dinner),
consumed less energy, and had less nutritious dietary intakes (energy, calcium, iron, folate, and
fiber). Specifically, persistent use of unhealthful weight-control behavior (n = 537) was

associated with measures of poorer dietary intake, such as lower fiber, vegetables, whole grains,
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and snack foods (p < 0.05). Similar results have been reported by others (Neumark-Sztainer et
al., 2004, 2006; Story et al., 1998).

Hohman et al. (2018) examined dieting behavior in 139 Non-Hispanic White
preadolescence and adolescent girls (9 and 15 years) in a longitudinal cohort study. Three 24-hr
recalls were used to assess nutrient intake (Hohman et al., 2018). Self-reported diet behaviors,
dietary restraint (and disinhibition), and disordered eating were measured using the question,
“Have you ever dieted?”, the DEBQ, and chEAT tools. Girls who reported dieting had
significantly lower average kcal, magnesium, and iron intakes than girls who never dieted (p <
0.05). Additionally, girls who reported dieting had significantly lower average intakes of
calcium, potassium, zinc, fiber, and dairy compared to non-dieters (p <0.10). Additionally,
Deierlein et al., (2019) examined associations of 4,904 adolescents’ (aged 10 to 15) weight
control intentions with dietary intakes using NHANES 2005-2014. Results found that boys who
reported “trying to lose weight a lot” in the previous year consumed fewer calories (OR =
188.34; 95% CI: 357.67, 19.01) and percent calories from fat (OR = 1.41%; 95% CI: 2.80, 0.02)
and greater percent calories from protein (OR = 1.48%; 95% CI: 0.41, 2.55) compared to boys
who never tried to lose weight.

2.8.1. Impact on BMI

Research has shown mixed results on the impact of dieting on BMI among youth.
However, when examining dieting's impact on weight change and/or BMI over time, most of the
research has found adolescent dieting to be ineffective in weight loss. Using the National
Longitudinal Study of Adolescent Health (NLSAH) data, Fields et al. (2007) examined the
relationship between dieting and weight gain (assessed via BMI) in 4,302 females aged 11 to 20

(M = 14.8 years). Dieting (using “Yes” and “No” questions) and unhealthy weight control
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behaviors (i.e., vomiting, using laxatives, or using diet pills) were assessed. At follow-up, female
dieters had gained significantly more weight ( = 0.39; 95% CI: 0.08, 0.71, p < 0.05) than their
nondieting peers. Similar results were reported by others (A. Field et al., 2003; Haines et al.,
2010; Stice, Agras, et al., 1999; Tanofsky-Kraff et al., 2006).

Neumark-Sztainer, Wall, Story, et al. (2012) examined 10-year longitudinal associations
between dieting, unhealthy weight control behaviors, and BMI from adolescence to young
adulthood using Project EAT 1 (1998-1999), Il (2003—2004), and 111 (2008-2009) longitudinal
data (n = 1,902). The samples were predominately non-Hispanic White with a mean age at
baseline (1998-1999) of 12.8 + 7 years. The mean age at point I11 (2008-2009) was 25.2 + 1.6
years. Change in BMI was calculated as the difference between Time 3 and Time 1. These were
termed BMI units. Dieting and weight control behaviors were assessed using two different
questions. Dieting was assessed using the following question, “How often have you gone on a
diet during the last year?”” (Neumark-Sztainer, Wall, Story, et al., 2012). While weight control
behaviors were assessed by the following question, “Have you done any of the following things
to lose weight or keep from gaining weight during the past year?” (Neumark-Sztainer, Wall,
Story, et al., 2012). In overweight and non-overweight females, dieting (M (SE) BMI units =
4.33 (.26); p < 0.001) and unhealthy weight control behaviors (M (SE) BMI units = 4.63 (.25); p
<0.001) in 1998-1999 and 2003-2004 predicted greater BMI unit increases in 2008-2009, as
compared with no use of these behaviors. In overweight and non-overweight males, dieting (M
(SE) BMI units = 6.96 (.41); p < 0.001) and unhealthy weight control behaviors (M (SE) BMI
units = 5.42 (.33); p < 0.001) in 1998-1999 and 2003-2004 predicted greater BMI unit increases
in 2008-2009, as compared with no use of these behaviors. Specifically, skipping meals and

reporting eating very little (females and males), use of food substitutes (males), and use of diet
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pills (females) predicted significantly larger BMI unit increases (p = 0.011 to 0.001) in the 10-
year follow-up (2008-2009).

Additionally, Goldschmidt et al. (2018) assessed weight-change and BMI trajectories
using 15-year longitudinal data from Project EAT | (1998-1999), 11 (2003-2004) and I11 (2008-
2009), and IV (2013-2014). The sample (n = 1,902) was predominately non-Hispanic White
(non-overweight/obese at baseline) with a mean age at 1V (2013-2014) of 31.0 + 1.7 years
(Goldschmidt et al., 2018). The same assessments as Neumark-Sztainer et al. (2012) were used
to assess diet and unhealthy weight control behaviors. All four time points and all weight-
trajectory groups reported higher rates of dieting (males: F = 2.54, p = 0.0069, females: F = 3.02,
p = 0.0014) and unhealthy weight control behaviors (males: F = 3.30, p = 0.0005, females: F =
3.02, p = 0.0014), with the never-overweight group reporting the lowest rates.
2.8.2. Impact on Diabetes

Obesity is the most well-known predictor of DM2. To date, much research has shown
favorable effects on improved insulin sensitivity associated with significant weight loss in the
adult population. Among obese children and adolescents (M = 10 years), Reinehr et al. (2004)
found that weight loss leads to significant improvement in insulin sensitivity, but only if BMI
decreased by > 0.5 kg/m?. Similarity in a later study, Reinehr et al. (2008) reported comparable
findings. Hence, one of the most prominent recommendations for insulin resistance and obesity
therapy has included weight loss through calorie-reduced diets. Because of this, the impact of
dieting on DM2 management is another area being examined. Due to the critical importance of
weight loss for DM2 management, research has shown that most youths with DM2 diet. U.S.
children and adolescents living with DM2 (aged 7 to 18 years) have been subjected to a large

amount of research on dietary interventions (Kirk et al., 2012; Krebs et al., 2010; Mirza et al.,
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2013). All researchers have included a weight-loss dietary intervention, which ultimately leads to
a reduction in body fat measures post-intervention (p < 0.05). However, only Kirk et al. (2012)
showed significant changes in the identified metabolic risk factor, fasting insulin (p=0.05).
Specifically, Kirk et al. (2012) added a mixture of dietary interventions that included a 500-kcal
deficit compared to the other interventions.

Most recently, Gow et al. (2017) investigated whether a Very-Low-Energy Diet (VLED)
was a feasible and acceptable treatment option for DM2 in a small sample (n = 8) of non-US
children and adolescents and whether adherence can lead to rapid weight loss and DM2 reversal.
The sample consisted of eight youths (aged 7 to 16 years) with DM2 and obesity. There were
three intervention phases without any exercise component: (a) introduction of a VLED (800
kcal/day, less than 40% carbohydrate; 40-55% protein; less than 20% fat) for 8 weeks; (b)
transition to a reduced-energy diet for week 9-12; and (c) continued use of reduced-energy diet
for week 13-34. The authors defined adherence as having > 5% body weight loss during the 8-
week VLED diet. Results found that both diet adherers (n=5) and non-adherers (n =3) had a
median weight loss of 7.5% and 0.5%, respectively, at 8 weeks. For both groups (i.e., adherers
and non-adherers), HbAlc (M (SD) = 8.1% (0.7%) — 6.6% (0.5%); p=10.004) and fasting blood
glucose (M (SD) = 15.6 (1.6) — 11.3 (1.0) mmol/dL; p=0.009) were significantly reduced at 8
weeks compared with baseline (Gow et al., 2017). Additionally, adherers had a significant
reduction in fasting insulin (M (SD) = 71 (46 to 210); p = 0.043) and an increase in insulin
sensitivity (M (SD) = 9.3 (3.7 to 14.9); p = 0.04).

2.8.3. Disordered Eating and Eating Disorders
The American Psychiatric Association (2022) defines on their website eating disorders as

“illnesses in which people experience severe disturbances in their eating behaviors and related
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thoughts and emotions” (American Psychiatric Association, 2022). The three common eating
disorders include anorexia nervosa, bulimia nervosa, and binge eating disorder. In contrast to
eating disorders, the Academy for Nutrition and Dietetics (2022) defines disordered eating as a
range of irregular eating behaviors that may or may not warrant a diagnosis of a specific eating
disorder. The Academy for Nutrition and Dietetics website identifies states:
“The most significant difference between an eating disorder and disordered eating is
whether or not a person's symptoms and experiences align with the criteria defined by the
American Psychiatric Association. Signs and symptoms of disordered eating include:
(a) frequent dieting, anxiety associated with specific foods or meal skipping; (b) chronic
weight fluctuations; (c) strict rituals and routines surrounding food and exercise; (d)
feelings of guilt and shame associated with eating; (e) preoccupation with food, weight
and body image that negatively impacts the quality of life; (f) feeling of loss of control
around food, including compulsive eating habits; and (g) using exercise, food restriction,
fasting or purging to “make up for bad foods” consumed” (Academy of Nutrition and
Dietetics, 2022).
Long-term research posits that individuals with continued weight concerns “will pursue riskier
weight loss behavior, such as engaging in disordered eating to maintain or achieve their ideal
body shape or weight” (Neumark-Sztainer, 2012, p. 80). For this reason, dieting has been
implicated as a “potent proximal risk factor in the development of disordered eating and eating
disorders” (Rosen, 2010, p. 1241). In the Patton et al. (1999) landmark study, results showed that
Austrian females (aged 14 to 17 years) who were highly engaged in dieting behavior were 18
times more likely to develop an eating disorder than those who did not diet (OR = 18; 95% CI:

4.9, 67; p <0.05). Those who dieted at a moderate level were five times more likely to develop
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an eating disorder than those who did not diet (OR =4.9; 95% CI: 1.7, 15; p < 0.05). Eating
disorders were assessed according to the Diagnostic and Statistical Manual of Mental Disorders,
fourth edition. Similar results were found in U.S. studies (Stice et al., 2008, 2011; Wertheim et
al., 2001).

Medical complications that result from eating disorders are concerning. Most evident is
the impact of caloric restriction and weight loss on overall health, with increasing concern for
those conditions that are not irreversible. Additionally, research now shows that disordered
eating and eating behaviors are associated with greater weight gain due to food restriction that
results from short-term cycles of weight loss, followed by relapse (Golden et al., 2016).
Ironically, disordered eating can eventually lead to greater weight gain and higher BMI.

2.8.4. Impact on Diabetes

The prevalence of eating disorders in adolescents with Type 1 Diabetes Mellitus (DM1)
and DM2 has been researched. However, there is more research available on DM1 than DM2
due to the onset of DM1 vs. DM2. Nonetheless, one of the first studies that include a large
sample (The TODAY Study Group) was conducted by Wilfley and colleagues (Wilfley et al.,
2011). The researchers examined the prevalence of binge eating with adiposity and psychosocial
functioning in 678 adolescents (M = 14.0 years; 64.9% girls; 41.7% Hispanic) with DM2. Using
the Youth Eating Disorder Examination Questionnaire (YEDEQ), 20% of the sample was
identified as subclinical binge eaters, and 6% as clinical binge eaters. More recently, 50.3% of
149 young adults with DM2 (age 21.8 years + 3.5; 64.4% female) have a disordered eating
behavior (Nip et al., 2019). Disordered eating was assessed via Diabetes Eating Problem Survey-

Revised (DEPS-R). To date, few studies have only examined the prevalence of DM2 and eating
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disorders in obese children and adolescents. The etiology work on how these areas intercept is
yet to be researched.

However, being that both DM2 and eating disorders have been identified as being
multifactorial, it is theorized that there are shared risk factors between them. “Empirically
supported risk factors that include internalization of a culture’s idealization of thinness as
beautiful, body dissatisfaction, higher body mass, a history of dieting, and a history of
depression” are strongly associated with both DM2 and eating disorders (Pinhas-Hamiel & Levy-
Shraga, 2013, p.1). Hence, children and adolescents with DM2 may be at increased risk to
develop eating disorders. Research in this area is highly needed.

Alarmingly, dieting, disordered eating, and eating disorders are prevalent among children
and adolescents. Additionally, these behaviors can both contribute to the development of and
result from obesity and DM2. The onset of these attitudes and behaviors must be explored.
Studies have speculated that factors within the home environment, particularly parental and
familial behaviors, are “putative risk factors for the development of weight-related concerns and
behaviors in youth” (Haines et al., 2008, p.2). The role of the family in how they perceive their
weight and their child’s weight as healthy sets the stage for food and weight behaviors. It is
theorized that within the home, children begin to develop their perception of their weight (and
health) as parents talk about food, weight, and health and as parents model their food and weight
behavior to their children. Ultimately, parental modeling of healthy or unhealthy food behaviors,

directly and indirectly, will be explored.
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2.9. Role of the Family

2.9.1. Hispanic Health Paradox

Hispanic Health Paradox, also known as the Latino Epidemiologic Paradox, has been a
topic of interest in the last decade or so. As mentioned previously, the Hispanic Health Paradox
is a proposed theory that states Latinos and/or Hispanics sustain a health advantage over non-
Hispanic whites. In 2015, the National Center for Health Statistics reported that on various
sociodemographic descriptors, Hispanics compared to non-Hispanic Whites had lower levels of
education (35.3% had less than a high school diploma); income (24.8% lived below the poverty
line); English literacy (32.3% did not speak English); health insurance (41.5% lacked health
insurance), medical access and treatment (15.5% reported delay or nonreceipt of needed medical
care because of cost concerns) (National Center for Health Statistics, 2015). In addition,
Hispanic/Latinos endure greater discrimination than non-Hispanic Whites. Despite the barriers
Hispanics face, it has been noted that Hispanics have better health outcomes including, mortality,
cardiovascular diseases, preterm birth, and mental health than non-Hispanic Whites. In addition,
the life expectancy among Hispanics is two years longer than non-Hispanic whites (Arias et al.,
2015). In comparison to gender, Hispanic males have been found to have lower death rates from
cancer, heart disease, unintentional injuries, chronic lower respiratory diseases, suicide,
homicide, perinatal conditions, stroke, and diabetes than non-Hispanic whites and black
populations (Dominguez et al., 2015). Hispanic females had lower death rates from cancer, heart
disease, chronic lower respiratory diseases, stroke, unintentional injuries, suicide, perinatal
conditions, diabetes, Alzheimer’s disease, and kidney disease non-Hispanic white and black
populations (Dominguez et al., 2015). Many have been perplexed about why Hispanics have

these advantages, especially since they are a very disadvantaged group. Several theories have
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been proposed. The Health Hispanic Advantage proposes that Hispanics exhibit better physical
and mental health due to familism, and stronger orientations toward the family (Diaz & Nifio,
2019). Researchers have also made the same assumption when studying Hispanic children
(Avalos et al., 2020; Mendoza, 2009; Romero et al., 2004; Stein et al., 2013; Steiner et al., 2019).
2.9.2. Familism

Hispanic families live in an immediate physical and social setting that develops health
and well-being, according to researchers. Familism are sociocultural practices, attitudes, and
behaviors, that foster close family relationships, interconnectedness, social and material support
among Hispanic families. Family-child interactions “affect children’s behavior over and above
the influence of socioeconomic and demographic factors, such as income, family structure, and
parent education” (Steiner et al., 2019). This family connectedness builds a strong sense of
community and belonging, playing an important protective factor for a variety of health risk
behaviors. The CDC (2022) reports that “youth who feel connected at school and home were
found to be as much as 66% less likely to experience health risk behaviors related to sexual
health, substance use, violence, and mental health in adulthood” (CDC, 2022a). Family
connectedness measures (i.e., a priority placed on family meals, and a positive mealtime
environment) have been shown to be significantly correlated with psychological well-being and
inversely correlated with depressive symptoms and unhealthy weight-control behaviors
(Fulkerson et al., 2007).

Familism may provide a supportive environment in which individuals can feel
comfortable communicating with their families about anything, including weight, shape, and
size. It is assumed that within family conversations, children develop their first social constructs

regarding food, weight, and health. The SCT provides the foundation for understanding the

78



influence of family on food and dieting behaviors as it addresses the psychosocial dynamics of
the person, environment, and food (and diet) behavior.
2.9.3. Social Cognitive Theory

Albert Bandura’s (1986) SCT of human behavior proposes three interacting influences on
outcome: person, environment, and behavior factors. Based on the premise that people learn
from their own experiences and the actions of others as well as the results of those actions, it
postulates that behavior can be changed through continuous and dynamic interactions between
the influences (Glanz, 2001). There are several concepts within the SCT in relation to behavior
change. However, for this paper, only reciprocal determinism and observational learning will be
reviewed as it applies to a child’s food and diet behavior.

The social environment, which includes family members, provides opportunities for
support. Both the situation and the person’s perception of the social environment provide
opportunities to promote healthful norms. Hence, the environment and situation are both needed
to understand behavior. The dynamic interaction of the environment, person, and behavior is
reciprocal determinism. Using this concept, behavior is a function of a shared environment
among family members and their behavior and personal characteristics. In the application of
reciprocal determination, a child’s food and dieting behavior will be in part due to the home
environment and the communication among parents and their children (Baranowski & Perry,
1990).

Observational learning, also known as shaping and/or modeling, is defined as the process
of learning by watching others’ behaviors (Bandura, 1961). This learned behavior is “processed”
and then “copied”. Processed through attention, retention, reproduction, and motivation, Bandura

(1977) explained that individuals learn behavior continuously whether the targeted behavior is
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directed or not. Behaviors are shaped by observing how others interact with their environment.
These behaviors are then copied. Hence, if a child sees parental modeling of healthy food
behavior, the child can successfully copy the observed behavior. Bandura also emphasis that
learning behaviors are exhibited especially if that behavior is rewarded (Bandura et al.,1964).
Both concepts heavily rely on the role of the family. Another theory that also applies to familism
is the Sociocultural Theory. Lev Vygotsky’s (1978) Sociocultural Theory includes how society,
culture, and other elements of the external environment impact individual development.
According to Vygotsky, children are born with biological constraints on their minds. Yet, one’s
culture provides “tools of intellectual adaptation” (Cherry, 2022). By way of definition,
Vygotsky identifies intellectual adaption tools as methods of thinking, learning, and
remembering, or strategies for solving problems that children internalize from social interactions.
An example of this would be a culturally determined memory mnemonic. This theory,
ultimately, analyzes how cultural dispositions influence behavior. Therefore, the Sociocultural
Theory suggests that individual learning is influenced by both societal and cultural factors,
explaining health disparities among races and ethnicities.
2.9.4. Familism on Health Perception

A 2009 study found that BMI was positively related to self-esteem and leadership trait
scores in a large sample of predominately Hispanic children, aged 9 to 11 years (Gonzalez-
Quiroz, 2009). At that time, most research stated the opposite, that the greater the BMI, the lower
the self-esteem score (and leadership scores). The researcher speculated that these results could
have been influenced by many sociocultural factors modeled within the home environment. A
great deal of research shows that there is a strong connection between behavior and the family

(CDC, 2018). Regarding health and nutrition, parents both influence their children’s dietary
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behavior directly through communication strategies (e.g., weight-based teasing, encouragement
to diet) and indirectly via modeling (e.g., parent dieting) (Balantekin, 2019). These types of
influences have been labeled as “negative” and detrimental to a child’s emotional and physical
health. However, within Hispanic families, there is a great emphasis on support. Hispanic’s
direct communication regarding weight, shape, or size has been seemingly positive. Limited
research has been established to determine if “familial weight acceptance” exists among
Hispanic families. This direct and/or indirect sociocultural messaging considers the family’s
perception of what is considered healthy and unhealthy, appropriate, and inappropriate, and
beautiful or ugly through direct or indirect communication and/or behaviors.

Romo and Mireles-Rios (2015) was first to identify “positive familial communication” on
body image in Latina mother-daughter dyads (n = 46). Before this, direct messaging from
sociocultural agents, such as family (and peers) had been found to advocate for the “thin ideals”.
In the thin ideal, a slender physique is favored, as well as a smaller waist and less body fat
(Lowes et al., 2003). Through the use of observation videos that assessed conversations between
daughters (aged 12 to 17 years) and mothers, conversations about “how daughters feel about
their bodies” were captured. The researchers found that esteem-enhancing messages arise from
these “emotionally charged conversations about body shape and size” (Romo and Mireles-Rios,
2015). These mothers consistently provided their daughters with positive reassuring messages
that included positive teasing comments and/or compliments that boosted their body esteem,
especially when they expressed body dissatisfaction. Ultimately, the mothers provided messages
to convince their daughters to embrace their bodies when daughters expressed body
dissatisfaction and desire to look thin. Based on this research, it can be assumed that differences

in attitudes and beliefs regarding what is considered “healthy” may exist among the Hispanic
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community. The term healthy in this research refers to practices that promote physical, mental,
and social well-being.

There has been evidence that Mexican American mothers prefer a larger body size that is
larger than what is considered healthy in multiple studies (Alexander et al., 1991; Bojorquez-
Chapela et al., 2014; Martinez et al., 2017; Mendoza, 2009; Reifsnider et al., 2006; Sosa et al.,
2015; Worobey & Lopez, 2005). Within a culture that promotes a sense of unity and
cohesiveness, individuals may perceive themselves as “healthy” since there is social support that
allows them to maintain a positive self-evaluation and a sense of efficacy to cope (Stein et al.,
2013). Hence, those who are either overweight (or obese) may not accurately perceive their
weight status. Additionally, parents may also not accurately perceive their children’s weight.
This has been found to be true for Hispanic parents with obese children (Bayles, 2010; de La O
et al., 2009; Duncan et al., 2015; Sosa, 2012). In addition, Hispanic obese children have also
been found to inaccurate perceive their actual body size, selecting the healthier body size instead
(A. Fisher et al., 2005; Intagliata et al., 2008; Montoya et al., 2016; Snethen & Broome, 2007).
2.9.5. Influence of Weight Conversations & Comments

According to the sociocultural model of dieting, children who grow up in an
environment that promotes values related to thinness are more likely to adopt those values
(Balantekin, 2019). As sociocultural agents, families convey direct and indirect messages about
adopting thin body ideals as a reference point (Romo & Mireles-Rios, 2016). Direct
communication strategies (e.g., weight-based teasing, encouragement to diet) and indirectly via
modeling (e.g., parent dieting attitudes and dieting) are equally influential. Communication
within the home and among family members has been researched. In fact, a variety of methods

have elucidated the nature of these types of conversations among families. Most of this research
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was found in older samples of youths. It has been reported that 53% of 30 families of
preschoolers reported family as the primary influence on body image (Liechty et al., 2016).
Additionally, 40% of the families believed their preschool children would approach them
directly and tell them verbally if they were struggling with body image.

Parents unknowingly used weight talk and weight teasing interchangeably throughout
their home and family conversations (Berge et al., 2015). It was found that within a sample (n =
120) that consisted of diverse (65% African American) low-income families, 65% (n = 77) of the
participating families participated in some form of weight talk and/or teasing. However, the
authors failed to mention whether the conversations were perceived (by the children) as positive
or negative. This is important to explore due to the effect it may have on one’s weight perception
and influence on diet. Regarding this, the occurrence of negative weight-based talk across low-
income and minority family members (n = 120 children, aged 9 to 12 years) was examined
(Berge et al., 2016). Direct observations (data on family meals) and detailed interviews were
used. Sixty percent (60%) of the children reported experiencing negative weight-based talk from
a family member (mother, father, older/younger brother, older/younger sister). Among family
members, children reported a higher prevalence of negative weight-based talk from mothers
(42%) and older siblings (33%). Additionally, mothers’ negative weight-based talk focused on
concerns about child health, whereas fathers’ negative weight-based talk focused on child
appearance, which included teasing. The extent of the impact of these negative weight-based
talks was not noted. This was important to note as research has found that negative weight
conversations cause individuals to feel ashamed and embarrassed, leading to weight concerns

and body dissatisfaction.
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Hitti et al. (2020) studied 198 Hispanic college students (aged 18 to 25 years). The
Parental Comments Scale and the Eating Disorder Examination Questionnaire assessed
participants’ perceptions of the messages they received from their parents and body image
dissatisfaction, respectively. Both positive paternal and maternal comments were significant (F
(5,183) =9.42, p <0.001 and F (5, 185) =9.89, p < 0.001), and accounted for 20.47% and
21.09% of the variance in depressive symptoms (Hitti et al., 2020). Specifically, negative
maternal and paternal comments were positively associated with body image dissatisfaction (r =
0.40, p < 0.001 and r = 0.46, p < .001, respectively). Additionally, negative maternal and
paternal comments were also positively correlated with depressive symptoms (r = 0.16, p < 0.05
and r =0.25, p <0.001).

2.9.6. Influence on Child Dieting & Restrictive Eating

In theory, the role of parental restrictive feeding practices and encouragement to diet
influences later eating and dieting behavior. This was found to be true by researchers. Parental
influences on children’s weight-related attitudes and behaviors in 73 parent-child pairs were
examined (Haines et al., 2008). Self-reporting surveys indicated that parent report of parental
encouragement to diet were significantly associated with higher levels of body dissatisfaction (3
(SD) =0.48 (0.21), p < 0.05), weight concerns (B (SD) = 1.06 (0.47), p < 0.05), and dieting (OR
=1.81; 95% Cl = 1.03, 3.21, p < 0.05). Similarly, Balantekin et al. (2014) examined this same
relationship (both maternal and paternal diet encouragement) in different time periods, before
age 11(early dieting) and between 11 to 15 years (adolescents dieting) in 197 non-Hispanic,
White families living in Central Pennsylvania. The Parent Encouragement of Child Weight Loss
Scale and a dieting question were used. The question read: “Have you gone on a diet in the past

month? By diet, we mean to change the way you eat so you can lose weight.” Daughters who
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were encouraged to diet early by their mother were approximately twice as likely to report early
dieting than daughters who were not encouraged to diet. Additionally, if encouragement came
from both mother and father, daughters were eight times more likely to diet. Similar results were
reported by other researchers (Damiano et al., 2015; Hanna & Bond, 2006; Huon et al., 2000;
Keery et al., 2005; Masheb & Grilo, 2000).

In a large longitudinal study of 1,902 young adults, personal and socioenvironmental
predictive factors associated with the persistence of dieting or disordered eating were examined
from adolescence to young adulthood (Loth et al., 2014). In addition, factors associated with the
initiation of dieting or disordered eating were also investigated. Factors were assessed among
4,746 students aged 11 to 18 years (baseline) at Minnesota public schools and then 10 years later
at age 21 to 28 years (follow-up). Personal factors included self-esteem, body dissatisfaction,
weight concerns, depression, weight importance, and health concerns. Socioenvironmental
factors included parental weight concerns, peer dieting, weight teasing, and family
communication. Specifically, family communication was assessed with four questions
(mothers/fathers separately): “How much do you feel you can talk to your mother (father) about
your problems? How much do you feel your mother (father) cares about you?”” Disordered eating
behaviors were assessed by asking participants to report if they had used unhealthy (e.g., fasted,
ate very little food, used a food substitute, skipped meals, or smoked more cigarettes) or extreme
(e.g., took diet pills, made myself vomit, used laxatives, or used diuretics) weight control
behaviors during the past year. In females, high weight concern (OR = 28.6; 95% Cl: 7.2 to
50.0), high weight importance (OR = 14.2; 95% CI: 5.7, 22.8), high family communication (OR
=11.7; 95% ClI: 21.3, 2.1), and low body satisfaction (OR = 13.4; 95% CI: 28.2, 1.5), at baseline

was significantly positively associated with persistent dieting from baseline to follow-up. Only
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high weight importance (OR = 15.8; 95% ClI: 6.6, 24.9) at baseline was significantly positively
associated with persistent disordered eating from baseline to follow-up. This indicates that
personal factors, weight concern, weight importance, and low body satisfaction present during
adolescence are predictive of an individual’s engagement in dieting (and disordered eating for
weight importance only) behaviors 10 years later.

Unfortunately, dieting or being encouraged to diet does not always lead to the desired
effect of weight loss. Balantekin et al. (2014) found that girls who dieted and had parental
encouragement to do so had increases in BMI percentiles from age 9 to 15 years. Those girls
who dieted early (before 11 years) were predicted to have an increase of 6.2 BMI percentiles per
unit due to maternal encouragement to diet. In contrast, those girls who dieted during
adolescence were predicted to increase 4.2 and 4.4 BMI percentiles per unit increase in maternal
and paternal encouragement to diet, respectively. Similar results were reported by Fulkerson et
al., 2002 (Project EAT) in a sample of 810 adolescents (N = 381; 429, boys and girls,
respectively).

2.9.7. Modeling of Unhealthy Eating Behaviors

Studies have examined the influence of parental use of specific weight control behaviors
on child use of those behaviors. Within the category of indirect influences, these behaviors
include but are not limited to the mothers’ dieting and weight management strategies, mothers’
dissatisfaction with their weight, and mothers’ appearance-related comments. Arroyo et al.
(2017) examined both maternal commentary and maternal modeling using path analysis in 242
multi-ethnic grandmother—mother—daughter triads (3% were Hispanic). The assessment
included: a self-questionnaire, Eating Attitudes Test-26, and the Parental Influence

Questionnaire, where each person was asked to report on perceptions of her mother’s behaviors.
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Dieting, oral control, and bulimia were observed through maternal commentary and maternal
modeling using path analysis. The structural path model (x2 = 59.61, df = 49, p = 0.14, x2 df ratio
=1.22, CFI =0.98, RMSEA = 0.03) was as follows: grandmothers’ reports of maternal modeling
to daughters’ eating attitudes through four intervening variables over the generations was
significant (f =.002, p < 0.05); grandmothers’ disordered eating to mothers’ disordered eating
through mothers’ reports of maternal commentary (f =.036, p <0.001); and mothers’ disordered
eating to daughters’ disordered eating through daughters’ reports of maternal commentary (f =
.038, p < 0.05). These paths illustrate the intergenerational transmission of eating behaviors
within families. These results illustrate the intergenerational modeling of unhealthy eating
behaviors within the family unit. Similar results have been found in mother-daughter dyads
(Abraczinskas et al., 2012; Cooley et al., 2008; J. Evans & le Grange, 1995; Garcia De
Amusquibar et al., 2003; Linville et al., 2011).
2.9.8. Modeling of Healthy Eating Behaviors

Aside from dieting and encouraging restrictive eating, there are other methods to promote
healthy eating in children. Parents are viewed as the social influence on children’s healthy eating
and have had long-term effects (Pedersen et al., 2015). Encouraging and role modeling healthy
eating and physical activity behavior are such methods. A plethora of research exists on these
various methods which include, family mealtime, including fruits and vegetables in
meals/snacks, preparing meals together, practicing portion control, limiting low nutrition foods,
participating in physical activity, and limiting screen time. Unfortunately, not all studies examine
the same outcomes. This is the general limitation of all studies that examine the impact of
healthy eating behaviors. Consistency of measurement of defined factors of healthy eating

practices is needed. For this section, healthy eating methods will only include increasing fruit
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and vegetable intake in children and adolescents. The impact of parental modeling on this type of
healthy eating behavior will be discussed.

Early studies examined reducing fat intake and increasing fruit and vegetable
consumption (Tibbs et al., 2001; Weber Cullen et al., 2001; Young et al., 2004). Low-fat eating
patterns were defined as choosing low-fat snacks, substituting low-fat for high-fat food items,
modifying meat options, avoiding fried foods, replacing high-fat foods for more fruits and
vegetables, and avoiding fat as a spread. In a sample of 456 African American parents, Tibbs et
al. (2001) found parental modeling of healthful dietary behavior to be associated with increased
low-fat eating patterns (r = 0.48; p < 0.001), lower dietary fat intake (r = —0.30; p < 0.001), and
higher consumption of fruits and vegetables (r = 0.18; p < 0.001). The Parental Dietary
Modeling Scale (PDMS), Eating Patterns Questionnaire, and Eating Frequency Questionnaire
were used. Cullen et al. (2001) found similar results in a diverse sample of 221 children and
adolescents (25% African American, 29% Euro-American, 37% Mexican American, 9%
Asian/Other). Parent fruit, juice, and vegetable (FJV) modeling was positively correlated with
consumption of fruit (r = 0.18; p < 0.01), juice (r = 0.14; p < 0.05), total FJV (r =0.20; p < 0.01),
fruit/1000 kcal (r = 0.18; p < 0.01) and total FJV/1000 kcal (r = 0.23; p < 0.01). FJV modeling
by parents was measured on a 34-items scale (not described). In predominately non-Hispanic
children (N = 366), Young et al. (2004) found that perceived parent modeling (p =0.312, p =
0.002) had a positive effect on fruit and vegetable consumption for students reporting high
perceived fruit and vegetable availability. Additionally, perceived parent modeling along with
perceived parent support significantly predicted fruit and vegetable consumption (F = 7.327, p <
0.001, adjusted Rz = 0.218). The Child Modeling Scale and questions from the BRFSS were

used. Additionally, a literature review of 98 papers on determinants of fruit and/or vegetable
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intake among children and adolescents (aged 6 to 18 years) found parental modeling (parental
intake) as a strong positive predictor among boys and girls (Rasmussen et al., 2006).

A meta-regression analysis of twenty-four studies examining the associations between
parent and child nutrient and caloric intake. Of those twenty-four, fifteen studies found parents’
influence on a child’s intake to be weak to moderate (Y. Wang et al., 2011). However, within the
studies reviewed, those that used a stronger diet methodology found stronger correlations in fat
and energy intake. This was assessed by their assigned sub-scores (ranging from 1-3, three being
the best) on different components (sample size, age range of children, dietary assessment,
nutrients, and foods reported, types of parent-child dyads, adjustment for potential confounders,
and representativeness of sample). Most studies with a small sample size had weak correlations.
More evidence to support the theory that parents play a strong role in children’s eating behaviors
IS needed.

Parents' influences on children's eating habits were examined to gain a deeper
understanding of how children develop their eating habits (Prichard et al., 2012). The researchers
examined daughters’ and mothers’ intake of Energy-Dense Food (EDF) and vegetables in 112
females (aged 17 to 25 years). To assess the long-lasting effects of parental influences, this study
focused on university-aged daughters, who may or may not live at home, and may or may not
share meals with their parents rather than young children whose dietary choices are constrained
by foods made available by their parents. Food consumption and eating behavior were assessed
using Campbell’s Food Frequency Questionnaire and the Dutch Eating Behavior Questionnaire,
respectively. The EDF intake of daughters was strongly related to perceptions of mothers’ intake
of EDF (r (112) = 0.78, p < 0.01). Additionally, vegetable intake of daughters was also

significantly correlated with perceptions of mothers’ vegetable intake (r (112) = 0.67, p < 0.01).
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Earlier studies on young children also found similar results (K. K. Davison & Birch, 2002b;
Ellison et al., 1992; J. O. Fisher et al., 2002; Young et al., 2004).

To better examine mother-child eating behavior the Parental Modeling of Eating
Behaviors Scale (PARM) was developed (Palfreyman et al., 2014). A total of 484 mothers with a
child aged between 18 months and 8 years participated. Ultimately, this instrument captured
three scales: verbal modeling (modeling through verbal communication); unintentional modeling
(children adopting eating behaviors that parents had not actively modeled); and behavioral
consequences (children's eating behaviors directly associated with parental modeling). In 2015,
the PARM scale researched on 18 families with children aged 2 to 6 years (Palfreyman et al.,
2015). Observed maternal behavioral modelling was found to be significantly negatively
correlated with children’s emotional overeating (r = -0.529, p < 0.05) and significantly positively
related to food enjoyment (r = 0.526, p < 0.05).

Ma et al. (2018) examined perceived parental modeling, in 1,657 adolescents (aged 12 to
17) consumption of fruits and vegetables using the Family Life, Activity, Sun, Health, and
Eating Survey. Sugary drinks and less healthful food were also reviewed. Perceived parental
modeling was correlated (positive relationship) to adolescents’ fruit and vegetable consumption
(b=0.13, p <0.001) and a negative relationship to their consumption of sugary drinks and less
healthful food (»=-0.06, p < 0.001). In a Denmark study, similar results were reported in 757
parent dyads (Pedersen et al., 2015).

2.10. Summary

Childhood obesity among the Hispanic population is a growing challenge. Yet, obesity

rates in all children are increasing in all age groups including the very young. Obesity is a

multifaceted disease and is affected by factors ranging from genetics to intake and activity, to
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role modeling and social interaction. Interestingly, the thinness ideal exists and plays a vital role
in what is considered acceptable and not acceptable body shape. There is little research on the
impact of culture on dieting practices in young children and the impact on obesity and BMI.
While the vast majority of studies have focused on the factors contributing to childhood obesity,
limited research has targeted healthy modeling as a protective role. Specifically, the role of
familism as a protective factor on obesity and BMI has not been assessed in young Hispanic
children. Also, while young children should not be exposed to calorie-restricted diets, it is most
likely occurring given the prevalence of obesity and the fact that those who are obese also have
body dissatisfaction and practice restrictive eating behaviors. Therefore, a closer examination of
restrictive eating practices on young children based on parents’ perception of the child’s health
and their dieting behaviors needs to be assessed. Ultimately, the impact of those practices
(parents’ perception of a child’s healthy body size and their dieting behavior) on BMI seems

warranted.
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3. METHODOLOGY
3.1. Background Characteristics

This research is a secondary analysis using baseline data obtained from the South Texas
Early Prevention Study Pre-K (STEPS Pre-K) Project. STEPS Pre-K was a three-year
grant (from September 2017 to August 2020) supported by Award No. 1 CPIMP171151-01-00
from the Office of the Assistant Secretary of Health. The project focused on bettering the
outcomes of obesity and obesity-related health behaviors among Hispanic children and their
families in the Rio Grande Valley area (a region in the southernmost tip of South Texas). A line
drawn between Brownsville and Corpus Christi and then Laredo defines the southernmost
tip. The STEPS Pre-K Project followed the Bienestar (English translation is “well-being”)
Coordinated School Health Program model, which was created by the Social and Health
Research Center in San Antonio, Texas. However, this project had a grander focus on obesity
prevention vs. diabetes prevention. As a culturally relevant school-based obesity prevention
program, the STEPS Pre-K Project goals included: obesity prevention (control of body weight)
through decreased dietary fat intake, increased healthy eating practices (specifically fruits,
vegetables, and whole grains), and physical activity.
3.1.1. Program Design and Participants

STEPS Pre-K was a cluster-randomized trial designed to assess the effect of the Bienestar
coordinated school health program on children’s health outcomes. The targeted sample was pre-
Kinder (Pre-K) Hispanic children and their families. Only families from schools with embedded
pre-kindergarten programs were asked to participate due to the target age group, 4-year-old
children. These children were recruited from the Pharr-San Juan-Alamo and La Joya

Independent School Districts, both located in the Rio Grande area, which is along the Texas-
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Mexico border. The Texas-Mexico border is known for its high levels of Hispanics,
unemployment, poverty, and risk factors for obesity and chronic diseases (U.S. Department of
Health & Human Services, 2020). School demographics at the time (2015-2016 academic year)
were: 99.0% Hispanic, 88.3% economically disadvantaged, 31.2% bilingual, 14.5% English as a
Second Language, and 5.27% migrant (Trevifio-Pefia et al., 2021). The Hispanic ethnicity
category included any individual of Mexican, Puerto Rican, Cuban, Central or South American,
or any other Spanish origin. These standards were consistent with the racial and ethnic categories
set for federal statistics and administrative reporting used in the U.S. Census (United States
Census Bureau, 2020). However, the sample consisted mostly of Mexican Americans.

Originally the sample consisted of 1,277 parent-child dyads. However, to keep
consistency within the dataset, only dyads with complete information on all variables of interest
(BMLI, diagnosis of diabetes, parent’s perception of a healthy child, parent dieting behaviors,
child’s dieting behaviors, and child’s food behaviors) were kept (n = 676). Additionally, those
dyads with incomplete physical activity data were removed from the sample (n = 571). Physical
activity data were used to confirm the accuracy of dieting responses (in parents and children).
Additionally, because there was only a small sample size of male parents, only data that was
completed by female parents was kept (n = 534). The use of a complete dataset for all parameters
listed above contributed to a more stringent methodology. By doing so, a reliable path analysis
with a lower error rate could be examined. There was no compensation for participation.
3.1.2. Ethics for Using Human Children

The approval of the STEPS Pre-K Project was obtained by the University of Texas Rio
Grande (UTRGV) Valley Institutional Review Board (IRB) on March 28, 2018 (Appendix A).

The Social and Health Research Center and North Dakota State University (NDSU) signed a data
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user agreement on August 30, 2021. Secondary analysis of STEPS Pre-K data for this study was
approved by the NDSU IRB (Protocol #1RB0003689) on September 03, 2021 (FWA00002439,
Appendix B).

To maintain the privacy and confidentiality of parent-child dyads, all children were
assigned a child ID number (STEPS ID) and only de-identified data was shared with NDSU. The
STEPS IDs were generated using sequential order (after sorting in alphabetical order by the
school district and school name). Data was shared and transferred electronically through a
secured email and encrypted external storage data management system. All STEPS Pre-K Project
data downloaded was stored in a padded lock external drive.

3.2. Data Collection Procedures
3.2.1. Recruitment Procedure

Recruitment strategies (selected schools only) for the STEPS Pre-K Project included
flyers/letters, school posters, public presentations, and word of mouth. A standardized procedure
was used to explain the project (i.e., the study was explained, and families were informed in
writing that they were not required to participate, and required consent). Families were asked to
complete program surveys online or in paper-pencil format. For those choosing the online
format, a valid email address was requested. Completion of all survey forms was done
individually unless assistance was requested. If assistance was requested, using a set protocol,
program staff provided assistance via phone. Once completed, online survey forms were
collected via email. For paper-pencil formats, school staff (i.e., homeroom teachers, school
nurses, or parent liaisons) assisted in the collection process. Families were contacted via

telephone in an attempt to gather incomplete data, including missing consent forms.
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3.2.2. Consent Forms

Written consent forms, (in both English and Spanish) were collected from August 1% to
October 1, 2018 (Appendix C). A signed (parental or legal guardian) consent form was required
for participation in the STEPS Pre-K Project anthropometric data collection. Those with
incomplete consent forms were not subjected to anthropometric measures. However, children
were able to participate in the STEPS Pre-K Project intervention activities, which included
nutrition and health educational lessons (and activities).
3.2.3. Data Collection

This research used baseline data collected by the STEPS Pre-K Project in the fall of 2018
(secondary data analysis). Trained STEPS Pre-K Project researchers conducted all
anthropometric data on school grounds, either in school gyms or cafeterias. Pre-programmed
laptop computers were used to collect data onsite. Laptop computers contained STEPS IDs for
each assigned school. These were created to ensure anonymity and to allow project researchers
to match all forms of data. To assist with data validation, laptop computers were pre-
programmed with value ranges to alarm researchers of any outliers or questionable entries before
the child left the collection site. All data were reviewed by project researchers prior to coding.
Follow-up visits (at school sites) were conducted if there was any missing or ambiguous
anthropometric data. Incomplete survey data was also reviewed prior to coding. As mentioned
earlier, missing survey data was attempted to be collected via phone. To eliminate errors, a
double data entry was performed.

3.3. Instruments of Measure
The variables of interest were as follows: (a) child’s BMI z-score, ultimate endogenous

variable (i.e., dependent variable); (b) child’s diagnosis of diabetes (i.e., endogenous variable);
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(c) parent’s perception of a child’s healthy body size, exogenous variable (i.e., independent
variable); (d) parent’s dieting behaviors (i.e., endogenous and exogenous variables); (e) child’s
dieting behaviors (i.e., endogenous and exogenous variables); and (f) child’s food behaviors (i.e.,
endogenous and exogenous variables). The following instruments (see Table 9) were used to
assess these variables of interest.

3.3.1. Body Mass Index z-score

Child’s height and weight were collected in their school. The protocol for anthropometric
measures was standardized across all schools. Children were asked to remove their shoes and
any heavy clothing (i.e., sweaters and jackets). Each child was asked to step onto a weight scale
(Tanita Corp. of America, Inc., Arlington Heights, IL 60005). Feet placement was examined
(feet must be next to one another over the center of the scales) by project researchers. Stable
weight was recorded to the nearest 0.1 kg.

For height, the child stepped onto the stadiometer (Detecto Corp., Webb City, MO
64870). Child’s standing meant erect with the mid-axillary line perpendicular to the floor, weight
distributed evenly on both feet, arms hanging freely by the sides, the knees and ankles placed
together, and the scapula, buttocks, and heels were in contact with the vertical board. The
headboard was placed firmly on top of the child’s head with sufficient pressure to compress the
hair to the scalp. Height was recorded to the nearest 0.1 centimeters. Height and weight were
converted to calculate BMI (kg/m?). To calculate BMI z-scores, the 2016 CDC growth charts for
age (to the nearest year) and sex, and Cole’s LMS method were used (T. Cole, 1990). Weight
classification was according to the WHO Child Growth Standards was used and is as follows:
underweight (BMI z-score < -2), normal weight (BMI z-score -1 to +1) overweight (BMI z-score

> +2) and obese (BMI z-score > +3).
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3.3.2. Family Demographics Survey (Demografia Familiar)

The Family Demographics Survey was available both via pencil-and-paper and online
formats. This was a self-administered survey (available in English and Spanish) consisting of
seventeen (17) multiple-choice and fill-in-the-blank questions (Appendix D). Parents and/or
guardians were asked to complete this survey to the best of their knowledge. Within this survey,
a child’s diagnosis of DM2 was assessed using the question, “Has this child been diagnosed with
diabetes (meaning you were told by a doctor or a medical worker that this child has diabetes)?”.
For each question in the survey, a Spanish translation was provided. The Spanish translation for
this item was as follows: “Su nifio(a), ¢ha sido diagnosticado/a con diabetes? (Por un médico)”.
Responses of “N0” or “Yes” were coded as either 0 or 1 (0 = No; 1 = Yes), respectively.

Within this survey (Family Demographics Survey), parent’s perception of a child’s
healthy body size was assessed using an image (see Figure 7) and the question, “Which child
looks healthier?”. The Spanish translation for this item is as follows: “; Cual nifio ve usted mas
sano?”. The image depicted two childlike figures that were both males. The two images showed
children of different body sizes, with Child B having a larger frame. Responses of “Child A” or

“Child B” were coded as either 0 or 1 (0 = Child A; 1 = Child B), respectively.
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Figure 7

Perception of a Child’s Healthy Body Size
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.
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Child A/ Nifio A Child B / Nifio B

Note. The image is taken from STEPS Pre-K Project data collection survey with permission from
STEPS Pre-K Project.

3.3.3. Household Health Characteristics Survey (Encuesta de la Salud Familiar)

The Household Health Characteristics Survey was a self-administered (available in both
English and Spanish) survey consisting of thirty-two (32) multiple-choice questions. Available in
both pencil-and-paper and online formats, this survey immediately followed the Family
Demaographics Survey (Appendix D). Specifically, four questions from the 1996 CDC’s BRFSS
Questionnaire (Section 7: Weight Control, Questions #36 to #40) were used to assess weight
control practices. The original BRFSS questionnaire consisted of ten sections that included a
total of 78-items. Specifically, Section 7 included five questions (n = 5) on weight control
practices in adults. However, the STEPS Pre-K Project did not use this survey in its entirety,
using only four questions (n = 4). A question (Question #40) regarding healthcare
recommendations for weight loss was omitted. It may have been intended to keep the
questionnaire as short as possible. In addition, the survey items used (in this particular
population) weren’t piloted prior to assessment. A listing of the 1996 BRFSS questions, used and

not used by the STEPS Pre-K Project, can be found in Appendix E.
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For this research, parents’ dieting behaviors were assessed using three questions (i.e.,
questions #23, #25, and #26). Only questions #23, #25, and #26 were considered, as these
questions addressed dieting behaviors. The other questions pertained to weight maintenance, and
therefore were not used. Question #23 read, “Are YOU now trying to lose weight?”. The Spanish
translation for this item is as follows: “;Esta usted intentando bajar de peso?”. Responses of
“No” or “Yes” were coded as either 0 or 1 (0 =No; 1 = Yes). Question #25 read, “Are YOU
eating either fewer calories or less fat to lose weight or keep from gaining weight?”. The Spanish
translation for this item is as follows: “; Esta usted comiendo menos calorias 0 menos grasa para
bajar de peso o evitar subir de peso?”. Responses included: “No”; “Yes, fewer calories”; “Yes,
less fat”; or “Yes, fewer calories and less fat”. Responses of “No” were coded as 0 (0 = No).
Responses of any options that included “Yes” (i.e., “Yes, fewer calories”; “Yes, less fat”; “Yes,
fewer calories and less fat”; or “No0”’) were coded as 1(1 = Yes). Question #26 read “Are YOU
using physical activity or exercise to lose weight or keep from gaining weight?”. The Spanish
translation for this item is as follows: “; Esta usted haciendo alguna actividad fisica para bajar de
peso o no subir de peso?”. Responses of “N0” or “Yes” were coded as either O or 1 (0 =No; 1 =
Yes), respectively. In the end, these three questions were transposed into a new scale variable
that displayed an overall score for parents’ dieting behavior. Scores ranged from 0 to 3. The
higher the value indicated greater the dieting practices. Internal reliability was identified as good
(0 =.69).

Additionally, within the Household Health Characteristics Survey, the child’s dieting
behaviors were assessed (by the child’s parents) using three questions. The STEPS Pre-K Project
modified questions #23, #24, #25, and #26 (i.e., adult dieting survey items within the CDC

BRFSS) to do so. The language of the survey items was modified to address the child’s dieting
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behavior (i.e., “Is YOUR Child ....?) vs. parent’s dieting behavior (i.e., Are YOU....... ?). As
indicated in the previous paragraph, the STEPS Pre-K Project did not use the CDC BRFSS
Questionnaire (Section 7: Weight Control) in its entirety. Instead, only four (n = 4) were used. A
shorter questionnaire may have been the goal here. Furthermore, the modified survey items were
not piloted on this specific population prior to assessment.

In the present study, only questions #27, #29, and #30 were considered since they
addressed the child’s dieting behavior rather than weight maintenance. Question #27 read, “Is
YOUR CHILD now trying to lose weight?”. The Spanish translation for this item is as follows:
“¢Esté intentando que su nino/a, baje de peso?”. Responses of “N0” or “Yes” were coded as
either 0 or 1 (0 = No; 1 = Yes), respectively. Question #29 read “Is YOUR CHILD eating either
fewer calories or less fat to lose weight or keep from gaining weight?”. The Spanish translation
for this item is as follows: ““;Esta su nifio/a comiendo menos calorias 0 menos grasa para bajar de
peso o evitar subir de peso?”. Responses included: “No”; Yes, fewer calories”; “Yes, less fat”; or
“Yes, fewer calories and less fat”. Responses of “No” were coded as 0 (0 = No). Responses to
any of the “Yes” options (“Yes, fewer calories”; “Yes, less fat”; “Yes, fewer calories and less fat”;
or “N0”’) were coded as 1 (1 = Yes). Question #30 read, “Is YOUR CHILD using physical
activity or exercise to lose weight or keep from gaining weight?”. The Spanish translation for
this item is as follows: “¢Esta su nifio/a haciendo alguna actividad fisica para bajar de peso 0 no
subir de peso?”. Responses of “No” or “Yes” were coded as either 0 or 1 (0 = No; 1 = Yes),
respectively. Ultimately, all three questions were transposed into a new scale variable that
displayed an overall score for the child’s dieting behavior. Scores ranged from 0 to 3. The higher
the value indicated the greater the dieting practices. Internal reliability was found to be low (o =

595).
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Within the same survey (Household Health Characteristics Survey), a specific set of
questions were used to assess a child’s food behaviors. STEPS Pre-K used the 2012 Behavioral
Checklist from both the USDA (all questions) and the Expanded Food and Nutrition Education
Program (EFNEP) assessment to assess home dietary practices. The USDA Behavioral Checklist
was used in its entirety. For the EFNEP Behavioral Checklist, specific questions were taken from
specific sections (i.e., Whole Grains, Fat, and Fruits & Vegetables). This demographic health
survey (also referred to as a diet diversity questionnaire) collected data on both general food
consumption and food intake. The original assessment had a total of 41-items. The STEPS Pre-K
Project did not use this survey in its entirety. This was probably done to limit the length of the
overall survey. Only 14-questions were used (see Appendix E). Piloting of the selected survey
questions (within this specific STEPS Pre-K population) was not done prior to assessment. A
listing of the survey items in the 2012 Behavioral Checklist, used and not used by the STEPS
Pre-K Project, can be found in Appendix E.

In this study, only four questions (Questions #9, #12, #13, and #14) were considered (n =
4) because they were culturally relevant and addressed “intake” rather than general healthy
eating practices. Parents responded (using a Likert Scale) to each of these questions in either
English or Spanish. Question #9 read, “You use the “Nutrition Facts” on the food label to make
food choices?”. The Spanish translation for this item is as follows: “;Usa la etiqueta de datos
nutricionales para elegir alimentos?”. Question #12 read, “You serve more than one kind of fruit
to your family each day?”. The Spanish translation for this item is as follows: “A su familia,
(Sirve mas de un tipo de fruta al dia?”. Question #13 read, “You serve two or more kinds of
vegetables during your family’s main meal?”. The Spanish translation for this item is as follows:

“A su familia, ;sirve dos o mas tipos de verduras en el platillo principal del dia?”. Question #14
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read, “You use reduced fat (2%), low fat (1%), or non-fat (skim) milk?”. The Spanish translation
for this item is as follows: “;Consume leche baja en grasa (2%), o (1%), o descremada?”. Each
question used the same 5-point scale: 0 = Never, 1 = Seldom, 2 = Sometimes, 3 = Most of the
time, 4 = Almost always. The Spanish translation for this as follows: 0 = Nunca, 1 = Rara vez, 2
= Algunas veces, 3 = La mayoria de las veces, 4 = Casi siempre. Ultimately, these four questions
were transposed into a new scale variable to obtain an overall score for a child’s food behavior.
Total possible scores range from 0 to 16, with higher scores reflecting greater healthy food
behavior. Internal reliability was identified as being low (a =.535). An overview of the

assessment measures used in this research is displayed in Table 9.
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Table 9

Detailed Information Regarding All Questions Used in This Research (English & Spanish)

Variable of  Questions

Question Details

Question Details

Interest (n) Assessment (English) (Spanish Translation)
Family
g}il;gltses ) Denéz?\rlzp;/hlcs Question #16: If this child Wasv\(/j;g?tr]?OSEd with diabetes, which type Quistion #15: ;i el nifio(a) fue diagnosticado con diabetes, que tipo?”
Diagnosis (Demografia Response Option: “Yes” or “No” Opeion: “Si” 0 *No
Familiar)
Parent’s Famil
Perception Demo rayhics
ofa 1 Su?vep Question #17: Which child looks healthier? Quistion #17: ¢ Cual nifio ve usted mas sano?
Healthy (Demo r{'lafia Response Option: “Child A” or “Child B” Opcion: “Nino A” o “Nino B”
Childs Famil%ar)
Body Size
Question #23: Are YOU now trying to lose weight? Quistion #23: ¢ Esté usted intentando bajar de peso?
Response Option: “Yes” or “No” Opcion: “Si” o0 “No”
Household Question #25: Are YOU eating either fewer calories or less fat o Quistion #25: ;Esta usted comlendo_ menos_calorlas 0 menos grasa para bajar
Health lose weight or keep from gaining weight?” de peso o evitar subir de peso?
Parent’ A i ? A y
Da:::ir;]gs 3 Characteristics ~ Response Option: “Yes, fewer calories”; “Yes, less fat”; “Yes, fewer Opcion: “Si, menos calorias ’mzrll’o?er:::a%rasa » 0 “Si, menos calorias y
Behavior Survey calories and less fat”; or “No” g
(Encuesta de la - R . L - .
Salud Familiar) Question #26: Are YOU using physical activity or exercise to lose Quistion #26: ¢ Esté usted haciendo al_guna actl\’/;dad fisica para bajar de peso
weight or keep from gaining weight? OO T;?ésr:{blggfopff\?o',,
Response Option: “Yes” or “No” P ’
Question #27: “Is YOUR CHILD now trying to lose weight?” Quistion #27: ( Esta intentando que su nifio/a, baje de peso?”
Response Option: “Yes “or “No” Opcidn: “Si” 0 “No”
Household  Guestion #29:1s YOUR CHILD eating either fewer calories orless ~ QUISHON #29: ¢ o ifla comiendo menos elorias o menos gresa para
- ea ; e i hto ’
C}_“lfi s Characteristics fat t_o IO.Sf weight or keep f ro’T“gammg We'%,*?{; Opciodn: “Si, menos calorias”, “Si, menos grasa”, o “Si, menos calorias y
Dieting 3 Response Option: “Yes, fewer calories”; “Yes, less fat”; “Yes, fewer s
: Survey ; 5. L wN” menos grasa
Behavior calories and less fat”; or “No

(Encuesta de la
Salud Familiar)

Question #30: Is YOUR CHILD using physical activity or exercise
to lose weight or keep from gaining weight?
Response Option: “Yes” or “No”

Quistion #30: ¢ Esta su nifio/a haciendo alguna actividad fisica para bajar de
peso o no subir de peso?”
Opcion: “Si” 0 “No”
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Table 9. Detailed Information Regarding All Questions Used in This Research (English & Spanish) (continued)

Variable of  Questions Assessment Question Details Question Details
Interest (n) (English) (Spanish Translation)
Question #9: You use;ql;ekel;lgérété%%iizzgs on the food label to Quistion #9: ;Usa la etiqueta de datos nutricionales para elegir alimentos?”.
— e o Opcion: “Nunca”, “Rara vez”, “Algunas veces”, “La mayoria de las veces”, o
Response Option: “Never”, “Seldom”, “Sometimes”, “Most of the Cmmi i »
e« 5 Casi siempre
time”, “Almost always
Question #12: You serve mo;éuagaor;e Kind of fruit to your family Quistion #12: A su familia, ;Sirve mas de un tipo de fruta al dia?”
Household N e y’.’ « R Opcién: “Nunca”, “Rara vez”, “Algunas veces”, “La mayoria de las veces”, o
) Health Response Option: “Never”, “Seldom”, “Sometimes”, “Most of the “Casi siempre”
Child’s Characteristics time”, “Almost always”
Fo?]d 4 Survey Question #13: You serve two or more kinds of vegetables during Quistién #13: A su familia, ¢sirve dos o mas tipos de verduras en el platillo
Behavior

(Encuesta de la
Salud Familiar)

your family’s main meal?
Response Option: “Never”, “Seldom”, “Sometimes”’, “Most of the
1Y P
time”, “Almost always”

Question #14: You use reduced fat (2%), low fat (1%), or non-fat
(skim) milk?
Response Option: “Never”, “Seldom”, “Sometimes”, “Most of the
time”, “Almost always”

principal del dia?
Opcién: “Nunca”, “Rara vez”, “Algunas veces”, “La mayoria de las veces”, o
“Casi siempre”

Quistion #14: ;Consume leche baja en grasa (2%), o (1%), o descremada?
Opcién: “Nunca”, “Rara vez”, “Algunas veces”, “La mayoria de las veces”, o
“Casi siempre”




3.4. Statistical Analysis

Data analyses were performed on the complete case data set using SPSS (Statistical
Package for Social Sciences) for Windows version 27. Significance was identified as p < 0.05.
To gather a complete case data set, list-wise deletion of missing values was performed. For
multiple-item variables (i.e., parent dieting behaviors, child dieting, and food behaviors),
variables were transposed into a scale variable. Next descriptive analyses, including mean and
standard deviations, were calculated for all variables of interest. These analyses found that only
two children (n = 2) were diagnosed with DM2. Because of this, the diabetes variable was
removed from the path model. Figure 8 displays the revised model. Then, to estimate the
relationships between variables, bivariate correlations (Pearson Product Correlations) were
computed. This provided a basis to consider each of the variables in the model. Finally, path
analysis was conducted to identify the influence of independent (and mediating) variables on the
ultimate dependent variable, the child’s BMI. Multiple independent variables served as the
mediating variables in the model. Ultimately, two path models were developed: the Perception
Model (discussed in detail in Chapter 4) and the Full Parent Model (discussed in detail in
Chapter 5). For each model, multivariate simultaneous multiple regression analysis was
conducted for each hypothesized path. If a relationship exists (p <.05), the path will remain in

the model.
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Figure 8

Revised Conceptual Path Model

F

> BMI z-score

Child’s Dieting Behavior > Child’s Food Behavior

Parent’s Dieting Behavior

Parent’s Perception of a
Healthy Child’s Body Size

!

Child’s Age

Note. Arrow directions indicate hypothesized direction of the relationship between the
exogenous variables (independent variables) with endogenous (dependent variables). The model
is recursive because all arrows point in the same direction and the error variances are
uncorrelated.
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4. APATH ANALYSIS EXPLORING THE ROLE OF FAMILISM ON HISPANIC
CHILDREN’S BMI
4.1. Introduction

Obesity continues to be a serious public health condition that disproportionately impacts
Hispanic children. There are currently 14.4 million obese children and adolescents (aged 2 to 19
years) in the U.S., and 25.6% of those children are Hispanic (CDC, 2022c). In Texas, the rate of
obesity among older children (aged 10 to 17 years) is 20.3% (State of Childhood Obesity, 2022).
Although the number of children aged 4 to 5 years who are obese is unknown, it can be assumed
that obesity in young children is leading to obesity in older children. A study conducted in 2020
found that the rate of childhood obesity along the Texas-Mexico border is 18.2% (Trevifio-Pefia
et al., 2021). Possible reasons for this rate of obesity for children on the Texas-Mexican border
may include higher unemployment, limited healthcare, and lower education and health literacy.
Research has pointed out the impact of these social and economic factors on obesity, as well as
other common health problems (Gibbs & Forste, 2014; Isong, Rao, et al., 2018; Miller et al.,
2020; Ogden et al., 2018; Williams et al., 2018). Obesity’s influence on a variety of physical and
psychosocial health conditions and diseases, as well as its persistence into adulthood, are areas
for concern. In addition, obesity's unwarranted association with overall reduced quality of life is
equally concerning and should prompt us to examine factors contributing to childhood obesity as
well as protective factors for its prevention.

Social weight stigmas can create psychological distress for those who are obese, which
can have a worsening effect on obesity. Notably, society has made it clear that being obese
and/or overweight is physically undesirable. Many magazines, especially fashion magazines,

show thin models. Almost all actors (both male and female) need to maintain a specific body
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figure in television and movies. Furthermore, media advertisements and marketing around
fashion, beauty, and health reinforce the thin ideal. It is reported that s of American fashion
models had a BMI < 17.5, which is considered underweight according to weight classifications
(Park, 2017). The American Psychiatric Association defines a BMI < 17.5 as anorexia.
Additionally, children get increased exposure to the thin ideal because of social media. These
days, shares and positive self-promotion are motivating factors in social media. This is
accomplished by taking numerous “selfies”, and selecting one from the lot, then editing it, and
applying a filter. All of this is done to achieve a look that is not natural to the individual.
Alarmingly, the desire for thinness has been found to emerge in children as young as five years
of age (Ayine et al., 2020; Lowes & Tiggemann, 2003). This is a major problem as body
dissatisfaction can lead to problematic dieting behaviors, disordered eating and ultimately eating
disorders. The role of the family comes into question as research has shown that body image
attitudes, as well as its associated dietary behaviors, are learned at home (Balantekin, 2019;
Damiano, Paxton, et al., 2015; Hart et al., 2016; Yee et al., 2017). It is the parents' perception
and modeling of that perception that shapes the dietary behaviors of their children. Interestingly,
perceptions regarding what is considered a healthy weight, shape, and body size may be
perceived differently among racially and ethnically diverse populations. Possibly, these
perceptions are a result of their social interactions in the family. Hispanic children who are either
overweight or obese may not accurately perceive their weight status. For example, one study
conducted with young Hispanic children found that 75% thought they had a healthy body weight
despite 30% of them being overweight (A. Fisher et al., 2005). Other researchers have found

similar results, within this population (Montoya et al., 2016; Romo et al., 2016).
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Identified as a close-knit group, Hispanics may not equate thinness with being healthy.
Instead, the image a of healthy body size may be that of a child who is not considered thin nor of
normal body size. Instead, Hispanics may consider body types that are associated with those that
have BMIs that are associated with overweight and obesity as healthy. This image of health may
create social environments that support every body size. Research on ethnic groups in this area is
limited to my knowledge. Anecdotally, carifios, terms of endearment, are commonly used among
the Hispanic community to show affection toward their children (and other loved ones). Hispanic
parents and family members use carifios such as mi rey/reyna (my king/queen), mi dulce (my
sweet) and mi corazdn (my heart) to express their love. Additionally, Hispanic parents will also
affectionally use physical characteristics such as mi gordito/gordita (my fatty boy/fatty girl), mi
panzoncito/panzoncita (my chubby boy/my chubby girl), mi chaparrito/chaparrita (my short
boy/short girl) to express affection. While this may not be explored in the scientific literature,
these are terms commonly used in various Hispanic cultures.

4.2. Theoretical Background

A child's family environment serves as his or her first source of health education. It is
here where modeling of health behaviors and observational learning occurs. This research builds
on the SCT (Bandura, 1986), and Sociocultural Theory (Vygotsky, 1978) framework, as well as
the notion of familism seen in Hispanic groups. Within the context of SCT, there are continuous
dynamics and interactions between the child and their immediate environment, the family.
Children observe and learn behaviors exhibited, especially if that behavior is rewarded.
Additionally, Sociocultural Theory considers the role of cultural beliefs and attitudes on learned
behavior. Having both societal and cultural factors influence individual learning may account for

health differences seen among race and ethnic groups. Familism, family-oriented behaviors, and

109



attitudes, have been used to explain the Hispanic Health Paradox on why U.S. Hispanics have
more favorable health outcomes than non-White Hispanics, as well as any other race/ethnic
groups (Diaz & Nino, 2019). Familism among Hispanic adolescents has been shown to have
protective effects on depressive symptoms and educational outcomes (Stein et al., 2013). It is
speculated that familism holds these relationship-enhancing benefits, which include building a
great sense of community. This in turn increases belonging and the environment for social
support. This study coined the term familial weight acceptance to define the closeness and the
connection between family members, in which weight, body shape, and size can be openly
discussed and viewed positively. Consequently, Hispanics are supported to maintain a positive
self-evaluation, including how they feel about their physical appearance. This psychosocial
benefit (higher control over life, social acceptance, higher self-esteem) may be a protective factor
for obesity prevention. “Hispanics” is used as an umbrella term when discussing issues or
findings in the literature that are relevant to all subgroups of Latinos; any person who is Cuban,
Mexican, Puerto Rican, South or Central American, or of Spanish culture or origin, regardless of
race. Other researchers, however, may use terms such as Latino/a, Latinx, Latindad, Latin@, and
Chicano/a, etc.
4.3. Parental Perception as a Protective Factor Against Obesity

Romo and Mireles-Rios (2015) identified positive familial communication on body
image in Latina mother-daughter dyads (n = 46). Researchers in this study documented the first
body positive messages arising from “emotionally charged conversations about body shape and
size” (Romo & Mireles-Rios, 2015, p. 26). Prior to this, direct messaging from sociocultural
agents, such as family and peers had been found to advocate for the “thin ideals.” This is the

extent to which an individual cognitively “buys into socially defined ideals of attractiveness and
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engages in behaviors designed to produce an approximation of these ideals” (Thompson et al.,
1999, p. 181). Research had focused on parents’ influential roles in establishing or reinforcing
body image concerns in white adolescent girls. Instead, Romo and Mireles-Rios (2015) found
that Latina mothers consistently provided their daughters with positive reassuring messages that
included teasing comments and compliments that boosted their body esteem, especially when
they expressed body dissatisfaction. This differing socialization pattern was quite unusual and
possibly unheard of. Unfortunately, weight perceptions on what these Latina mothers considered
an acceptable weight, which may have given insights into this behavior (weight perceptions)
were not gathered. Nonetheless, the research by Romo and Mireles-Rios (2015) shed light on
familial interactions that elicit weight acceptance. Whether this is a potentially protective factor
against childhood obesity, body image distortions, eating disorders, and the psychological
impacts of obesity still needs to be determined.

Identifying childhood obesity at an early age is important (Balantekin, 2019).
Understanding the impact that parental perception plays in obesity in children could lead to more
effective interventions. The role that positive weight perceptions have on a child’s weight needs
more exploration. Examining the existence of these perceptions can provide information when
developing culturally appropriate family-based prevention programs. There is a gap in
information that explores the relationship between mothers’ perceptions of a healthy child’s body
size and children’s BMI. This study examines how Hispanic mothers perceive a child’s weight,
as well as how their perception influences their children’s weight.

4.4. The Hypothesis of the Current Study
The present study hypothesizes the existence of associations also called paths between

parent’s perception of a healthy child’s body size and a child’s weight (see Figure 9).
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Specifically, it was hypothesized that parents’ perception of a healthy child’s body size would
influence a child’s BMI z-score, directly and indirectly. Aligned with previous research on the
potential roles of parental modeling on behavior, the effect of parent’s perception of a healthy
child’s body size was assumed to be mediated. It was expected that parents’ dieting would serve
as a mediator (intervening variable) between perception and weight outcome expressed as a
normative or indexed z-score for individual BMI.

Figure 9

Conceptual Path Model

BMI z-score

Parent’s Dieting Behavior

|

Parent’s Perception of a
Healthy Child’s Body Size

Note. Arrow directions indicate hypothesized direction of the relationship between parent’s
perception of a healthy child’s body size, and parent’s dieting behaviors with child’s body mass
index z-score.

4.5. Methods
4.5.1. Participants
The initial sample size consisted of parent child-dyads (n = 1,277) that were part of the
STEPS Pre-K Project, a grant-funded obesity prevention program that targeted Hispanic

preschool children (and their families) attending two districts located along the Texas-Mexico
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border, served by San Juan-Alamo and La Joya Independent School Districts. Due to the target
age group of 4-year-old children, only families from schools with an embedded pre-kinder
preschool program were asked to participate in the study. To gather a complete case data set
using the variables of interest and other parameters, list-wise deletion of missing values was
performed (n = 571). This means all participants had values for all the data. Additionally,
because there was only a small sample size of male parents, only data that was completed by
female parents was kept (n = 534). Detailed information on sample omission procedures can be
found in Chapter 3.

STEPS Pre-K, the original research study (from September 2017 to August 2020) was
approved by the IRB at the UTRGV. This study conducted a secondary analysis of STEPS Pre-K
baseline data collected during the fall of 2018. Ethical approval was obtained from the Social &
Health Research Center and by the IRB at NDSU.

4.5.2. Procedure

Families were recruited during fall 2018 (August 2018 to October 2018) through
flyers/letters, school posters, public presentations, and word of mouth. Following a standardized
procedure (i.e., the study was explained, families were informed in writing that they were not
required to participate, and written consent was obtained and reviewed), families were asked to
complete two surveys at home (online or paper-pencil format). In general, surveys were
completed individually unless assistance was requested. If assistance was needed, surveys were
completed by telephone using a set protocol. For paper-pencil formats, homeroom teachers,
school nurses, or parent liaisons assisted in the collection. Families were contacted via telephone
in an attempt to gather incomplete survey data. Those with incomplete information were not

subjected to anthropometric measures. Weight and height were collected on school grounds
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using laptop computers during a set timeframe. To ensure anonymity and allow the researchers
to match all forms of data, STEPS ID numbers were created in sequential order (post alphabetic
sorting by district and school name). Each participant was assigned was on these identification
numbers to which research assistants had access. The STEPS ID number for each child was used
to match anthropometric data with the appropriate survey information. There was no
compensation for STEPS participation.
4.6. Measures

4.6.1. Demographics

Self-report information was gathered using the Family Demographics Survey. Parent (or
guardian) and child’s age, gender, and ethnicity were captured in this tool. Additional
information on familial characteristics, such as parent’s (or guardian’s) education, income,
family composition, and the family size was also gathered using a bilingual (in English, and
Spanish) format. Spanish translations followed the English survey questions. The Family
Demaographics Survey was available in both pencil-and-paper and online format. This survey can
be found in Appendix D.
4.6.2. Perception of Healthy Body Size

This was measured by comparing two child-like figures displayed on an 8.5 by 11-inch
piece of paper. Within the Family Demographics Survey (see Appendix D), there were two
cartoon-like male figures. Both figures displayed different body sizes, with “Child B” having a
larger body size (see Figure 10). The survey respondent was asked to say either “Child A” or
“Child B” to the following question, “Which child looks healthier?”” Scores of 0 or 1 were

entered for “Child A” or “Child B”, respectively. Internal reliability could not be established due
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to this being a single-question item. The terms “parent’s perception of a healthy child’s body
size” and “perception” were used interchangeably in the results section.
4.6.3. Dieting Behavior

In both English and Spanish, a self-reported tool assessed dieting behavior in both adults
and children. The STEPS Pre-K Project used 4- survey items (out of 5- survey items) from the
1996 BRFSS Questionnaire (Section 7: Weight Control, Questions #36 to #40), which annually
collects state data about U.S. residents regarding their health-related risk behaviors, chronic
health conditions, and use of preventive services to assess parent’s dieting behaviors. The
questionnaire may have been intended to be as short as possible. The selected questions can be
found in the Household Health Characteristics Survey (see Appendix D, after the Family
Demographics Survey). Piloting of these survey questions (within this specific population) was
not done prior to assessment. A listing of the 1996 BRFSS questions, used and not used by the
STEPS Pre-K Project, can be found in Appendix E.

For this research, parent’s dieting behaviors used 3 out of the 4 questions available (n =
3). Intentions to lose weight vs. intentions to maintain weight were captured in this way. Refer to
Chapter 3 for detailed information on the selection of survey items. Parent dieting survey items
were: (1) “Are YOU now trying to lose weight?”; (2) “Are YOU eating either fewer calories or
less fat to lose weight or keep from gaining weight?”’; and (3) “Are YOU using physical activity
or exercise to lose weight or keep from gaining weight?”” to which the participants responded via
a closed-ended scale (“No” or “Yes”). Responses of “N0” or “Yes” were coded as either 0 or 1,
respectively (0 = No; 1 = Yes). The 3-items were summed to obtain a score that represented

overall dieting behavior. A higher score reflected greater dieting behavior. Internal reliability
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was identified as good (o = .69). The terms “parent’s dieting behavior” and “dieting” were used
interchangeably in the results section.
4.6.4. Weight Measurement - Body Mass Index

The protocol for the collection of anthropometric measures was standardized across
schools. Trained STEPS Pre-K Project researchers conducted all anthropometric data on school
grounds, either in school gyms or cafeterias. Weight was measured to the nearest 0.1 kg on a
digital scale (Tanita Corp. of America, Inc., Arlington Heights, IL 60005). Standing height was
recorded to the nearest 0.1 cm using a stadiometer (Detecto Corp., Webb City, MO 64870).
Children were weighed and measured in school clothing without jackets and shoes. Laptop
computers were pre-programmed with value ranges to sound an alarm if there were any outliers
or questionable entries before the child left the collection site. Follow-up visits were conducted if
there were missing or ambiguous data. These data were used to calculate BMI (kg/m?). Internal
reliability could not be established as it was a single observation. In order to provide an accurate
assessment of weight status in children, BMI z-scores were used vs. BMI raw scores. BMI z-
scores are based on weight, adjusted for height, sex, and age, and not simply on the weight and
height of a child. Based on the 2016 CDC growth charts for age (to the nearest year) and sex, and
Cole’s LMS method (Cole, 1990), BMI z-scores were calculated. Weight classification was
according to the WHO Child Growth Standards (WHO, 2008) and is as follows: underweight
(BMI z-score < -2), normal weight (BMI z-score -1 to +1) overweight (BMI z-score > +2) and

obese (BMI z-score > +3).
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Figure 10

Perception of a Child’s Healthy Body Size

Jj - e

L

Child A/ Nifio A Child B / Nifio B

Note. The image is taken from STEPS Pre-K Project data collection survey with permission from
STEPS Pre-K Project.

4.6.5. Data Analysis

Data analyses were performed on the complete case data set. First, descriptive analyses,
including mean and standard deviations, were calculated for all variables (see Table 10). Second,
to estimate relationships among variables, bivariate correlations (Pearson Product Correlations)
were computed (see Table 12). A path analysis was conducted to identify the paths between
parental perception and a child’s BMI. The ultimate dependent variable was the child’s BMI z-
score. The direct and indirect effects were evaluated using parents’ dieting behavior as the
mediating variable in the model. Hence, path analysis (mediated model), a form of multivariate
simultaneous multiple regression analysis, was conducted to examine the influence of these
variables on each other. Finally, a Chi-Square Independence Test was used to further examine

results if significance was found in the model. Analysis was performed using statistical software
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(SPSS version 21 for Windows; SPSS Inc., IBM, Chicago, IL, USA). Significance was specified
as p <0.05.
4.7. Results

4.7.1. Descriptive Analysis

Descriptive characteristics of the sample are presented in Table 10. Ninety-three percent
of the mother child-dyads (n = 498) were Hispanic. Children’s ages ranged from 4 to 5 years (M
=4.35, SD, .47). Dyads were more likely to be composed of boys (53.1%) than girls (46.9%).
Ten percent (n = 56) of the children were underweight. Seventy-five percent (n = 401) of the
children in dyads were of normal weight, 10% (n = 53) were overweight, and 5% (n = 24) were

obese.
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Table 10

Characteristics of the Sample (n = 534)

Characteristic n (%) M+ SD
Child’s Age (y) 4.34 + .47
Mother’s age (y) 31.35+5.96
Annual Household Income ($) 30,000P
Family Size 4,96 +1.49
Poverty Index Ratio 1.42 £1.40
Child BMI? 16.66 + 2.48
BMI2 z-score 57+1.32
Child’s Gender

Male 281 (52.6%)

Female 253 (47.4%)
Child’s Ethnicity

Hispanic 498 (93.3%)

American Indian/Alaskan Native 6 (1.12%)

White/Caucasian 2 (.37%)

Two or more races 8 (1.50%)

Unknown 20 (3.72%)
Maternal Education®

Less than High School Graduate/GED 132 (26.6%)

High School Graduate/GED 127 (23.8%)

Some College 125 (23.4%)

College Graduate or higher 140 (26.2%)

Note. 28BMI = Body Mass Index. "Median Annual Income. ¢Sample size for Maternal Education, n = 524,



The vast majority of the mothers (n = 524; 98%) selected “Child A” (thinner body size)
as the image that represented a healthier body size. While only 2% (n = 10) selected “Child B”
(larger body size), see Table 11. With regards to percentages, a higher percentage of parents
selecting “Child B” were trying to lose weight. However, there were relatively few parents who
selected “Child B” as the healthier body size (see Table 11).
Table 11

Parent’s Perception of a Healthy Child’s Body Size vs. Responses to Dieting Behaviors

Selected Child A Selected Child B

Survey Item n (%) n (%)
Yes No Yes No
. . 296 228 1
13 ‘7,7 0

1. “Are YOU now trying to lose weight? (56%) (44%) 9 (90%) (10%)
2. “Are YOU eating either fewer calories or less fat to 395 129 9 (90%) 1
lose weight or keep from gaining weight?” (75%) (25%) (10%)
3. “Are YOU using physical activity or exercise to lose 340 184 9 (90%) 1
weight or keep from gaining weight?” (65%) (35%) 0 (10%)

Note. A total of 437 mothers selected “Yes” to at least one dieting question.

4.7.2. BMI z-score

Table 12 presents the inter-correlations (Pearson Product correlation) for those
noncategorical variables in the model. The table also displays two measurable statistics (M (SD))
for variables of interest. A statistically significant relationship was found between dieting and
BMI z-score (p < .05). Within the path model, it is proposed that perception will directly and

indirectly influence BMI z-score.
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Table 12

Descriptives and Pearson Correlation Coefficients Among Variables

Parent's Perception  Parent's Diet Behaviors M SD

Parent's Perception - .02 A3

Parent's Diet Behaviors - - 1.98 1.10

Body Mass Index z-score - 191* 57 1.32

Body Mass Index (raw score) - 175* 16.66 2.48
Note. *p <.05.

Perception was not found to have a statistically significant path, directly or indirectly, to BMI z-

score (R? =.007, p = .054). The model was revised to exclude perception (see Figure 11). In the

reduced model, dieting had a significant path to BMI z-score (R? = .037, p < .05). Indirect effect

of greater dieting on BMI z-score (B =.191, p < .05), where for every 1-unit increase of dieting,

BMI z-score increased by .191 units.
Figure 11

Path Analysis with Path Coefficients for Body Mass Index z-score

BMI z-score
(R?=.037)

A

191*

Parent’s Dieting Behavior

Note. *p < .05. R? = variance explained.

4.7.3. Raw BMI

Within the dataset, raw BMI was available. When this BMI (raw BMI) was substituted

for the endogenous variable, BMI z-score, all hypothesized paths were statistically significant.
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As seen in Table 12, raw BMI was found to be statistically significant with dieting (r =.175, p <
.000). As presented in Figure 12, perception had significant paths, directly and indirectly, to raw
BMI that accounted for 2% of the variance (R? = 0.22, p < .05). Taking each path individually,
there was a statistically significant effect of greater perception on raw BMI directly (B = .149, p
<.05) and indirectly (f = .134, p <.05), where for every 1-unit increase of perception, raw BMI
increased by .149 and .134 units, respectively. There was a statistically significant indirect effect
of greater dieting on raw BMI ( =.163, p <.05), where for every 1-unit increase of dieting, raw
BMI increased by .163 units.

Figure 12

Path Analysis with Path Coefficients for Raw Body Mass Index

raw BMI
(R2=.022)

163%

.149%

Parent’s Dieting Behavior
(R?=.048)

W 134%

Parent’s Perception of a
Healthy Child’s Body Size

Note. *p < .05. R? = variance explained.
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Table 13

Parent Perception Related to BMI Through Parent Dieting Behaviors

Parameter Model Variables B

Direct Effect PP? — BMI" 149"
) . a . b 134
Parent Perception of Indirect Effects PP* — PD® — BMI -

. 163

Healthy Body Size )
Total Indirect Effect 021
Total Effect Direct + Indirect 170

Note. PP = Parent Perception. "BMI = Body Mass Index. °PD = Parent Dieting Behaviors. B =
standardized beta (path) coefficient. *p < .05. **p < .01.

In the revised full model (as seen in Figure 12) almost 5% of the variance (R? = .048) in
raw BMI was explained by the indirect effect. While the variance is small, it is an important
finding since the assessment used was not of high psychometric quality. The total indirect effect
of perception on BMI was .0218 (.134 x .163). The total effect of perception on raw BMI
through dieting was .170.

4.8. Discussion

In this study, parent perception of a healthy child’s body size (perception) was found
nonsignificant, directly, or indirectly, to child’s BMI z-score. Though, in this particular group of
children, child’s raw BMI was influenced by perception, directly and indirectly. Both were
significant, yet small (2% and 5%, respectively). Consequently, child’s raw BMI may have been
influenced by variables other than the ones examined in this model. About 95% (to 98%) of the
variance in this model is still unexplained and would have to be attributed to other factors. For
instance, this model did not consider perceptions from other sources such as siblings, teachers,
peers, and social media. These may have added a greater influence on a child’s weight than the

variables in this research.
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Within the model, the indirect effect of dieting was greater than that of only perception
(~5% vs. 2% of the variance). This might have been the result of using a better tool to assess
dieting verses the one used to assess perception. It must be noted that perception was limited to
only two images that were male (additional weaknesses are reported in the limitations section).
Whereas, dieting was gathered using 3-questions from the BRFSS Questionnaire, which annually
collects state data. It is assumed that this instrument in its entirety has undergone several cycles
of validity and reliability testing; however, no documentation was available. Yet, this research
only used 3 out-of-the 5 total BRFSS Questionnaire items. Carry-over of psychometrics cannot
be assumed. Nonetheless, these results show true to what has been found in the literature.
Damiano et al. (2015) found both fathers’ and mothers’ body size attitudes, body dissatisfaction,
and dietary restraint associated with the body size attitudes and body images of their 4-year-old
children. Other researchers have found similar results, within this population (Holub, 2008;
Holub et al., 2011; Lowes & Tiggemann, 2003; Spiel et al., 2012).

Paths within the model (including raw BMI) were found to be significant and positive.
Overall, parents choose a “thinner child” (0 = Child A) as their perception of a healthy child’s
body size. Parents that picked “Child B” were more likely to have a child with a higher BMI.
The same holds true for dieting. The more parents dieted, the higher their child’s BMI. To assess
differences in proportion between these two groups, mothers who selected, “Child A” versus
those who selected, “Child B”, a Chi-Square test of independence may be useful. However, with
only 10-mothers choosing the obese child (“Child B”), the results can have no
generalizability. Thus, no measure of association (i.e., Chi-Square test) was computed because
the probability of finding significance would be vanishingly small. A revision of this assessment

instrument is necessary.
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Surprisingly, almost all mothers considered the image of a thin child to be healthier. In
fact, only 2% (n = 10) of mothers perceived the image of an overweight child to be healthy. This
was not expected within this sample of predominately Hispanic mothers. To our knowledge,
there is no existing research to support or oppose this. Such information is only available
anecdotally. Hence, there is a need for more research, especially since the U.S. Hispanic
population is growing. However, education level may be a contributing factor to mothers who
had a greater preference for the smaller body size. This sample consisted of highly educated
mothers, with 50% identifying as either having some college (26%, n = 130) or a college degree
(33%, n = 156). Research shows that educated mothers are more likely to know about health care
and nutrition, engage in healthier behaviors, and provide a safer environment for their children
(Prickett & Augustine, 2016). Mothers with higher education levels have higher health literacy
and therefore are more likely to understand what obesity is and its negative impact. Hence,
educated mothers may have had a greater understanding of what health professionals identify as
a healthy child’s body size, so their decision could have been based on prior knowledge.
Additionally, the ideology of their preference for a smaller body size may be due to
acculturation. According to results, people who spend more of their lifetime in the USA
compared to their country of origin are more likely to suffer from body dissatisfaction, thin-ideal
internalization, and eating disorders (Saunders et al., 2016). Generational differences in familial
weight acceptance may exist among Hispanics. Diaz & Nino (2019) found familism to decline
across generations (i.e., foreign-born Hispanic, first-generation Hispanics, and U.S.-born
Hispanics) Unfortunately, this cannot be assessed in this study as this information was not

collected.
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Research has found families with higher SES have healthier food habits, while families
with lower SES have dietary profiles that are less consistent with nutrition recommendations
(Jyoti et al., 2005; Ogden et al., 2019; Trevifio et al., 2008; Trevifio-Pefia et al., 2021; Y. Wang
& Chen, 2011). This contributes to their poorer health status. In 2018, the poverty threshold for a
family of five was $29,420. In this sample, there was a wide range in annual income ($6,000 to
$144,000). However, the medium annual household income was $30,000 with most of the
families (60%) having an annual household income < $40,000. Additionally, family size ranged
from 2 to 14 individuals (M = 4.96; SD, 1.49). The majority (55%) of the sample had a PIR
(family income divided by poverty threshold) of <1 (M = 1.42; SD = 1.40). A ratio of < 1 means
income was lower than that of the poverty level. As mentioned earlier, education level has also
been identified as an important factor associated with healthy and adequate food choices. While
the sample did achieve higher levels of education, it should be noted that their income for a
family of five is still relatively low at 40,000 per year. Regardless of education level, income
may still negatively impact eating habits. The fact that more than half of the sample had an
income below the poverty line may present a problem.

4.8.1. Limitations

This study examined if data fits a proposed model. This is one possible model for these
variables. These findings are from a particular group of children (in age, ethnicity, and
geographical location). Specifically, these findings relate to young pre-school Hispanic children
(aged 4 to 5 years) living along the Texas-Mexican border, where the population is
predominantly Mexican American. What was found in this research may not be relevant for
other 4-year-old Hispanic children living in other parts of Texas, or other states. These results

may not apply to other age groups and ethnicities.
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This study was limited to female parents. A total of 37 children were omitted from the
final sample size due to a small sample size of fathers completing the survey. As a result, this
study was limited in terms of gaining insight from the father’s perspective. Research has found
fathers as an influential role in their daughter’s self-image development (Beckert et al., 2012;
Hooper & Dallos, 2012; Klein et al., 2017; Siegel et al., 2021; Steinhilber et al., 2020). Research
has also shown fathers’ involvement in food parenting (K. Davison et al., 2020). Given the
diversity of family structures today and the increasing involvement of fathers in caregiving, it is
also important to pay attention to fathers' role within the food environment.

These results are based on very few mother-child dyads with obese children. The
majority (75%) of the children in dyads were within the normal weight category. In fact, only
15% of children were either identified as overweight (10%) or obese (5%). This is lower than the
percentage of 18.2% (obesity rate in Hispanic children) noted earlier. In spite of the fact that this
number of children (n = 159) should cause concern, this sample did not allow for a comparable
analysis. Assessing parents’ perception of a child’s healthy body size needs to be done using a
more diverse sample that includes more children with different body sizes.

Another limitation of this study was the tools used to assess the variables of interest. This
was a secondary analysis of the STEPS Pre-K Project’s tools. Additionally, the results should be
interpreted with the understanding that the survey responses were self-reported. Perception of a
healthy child’s body size was based solely on one question that referred to two male figures.
Other tools used to determine parents’ (and self) perception of weight status have included
multiple gender-specific body-shape silhouettes. Most tools contain a wider range of body
drawing to select from, most between 7 to 17 figures. Additionally, to our knowledge the current

tool used has not been validated or used in this capacity. Also, the male images used potentially
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presented some bias by having unintended influence. First, the images were males. Mothers of
female children were not looking at images that were females. Second, is the presentation of the
figures. The facial and body features reflected a non-Hispanic ethnicity. Also, both figures were
not arranged in the same stance or body posture. “Child B had his body more positioned to the
center. His feet were spread apart with hands-on his hips. This stance may have been viewed as
threatening and/or aggressive to some mothers.

Also, parent dieting behavior was assessed using three questions (out of 5 questions)
taken from a national survey. It is known that by not using a tool in its entirety, it may limit its
validity. Piloting the selected questions with this population (to assess validity) would have
assisted with this. It is unknown whether this was done at this time. Last, this study is a cross-
sectional study, not a longitudinal study. The cross-sectional design of this study is insufficient
for understanding disease trends.

4.9. Implications for Research and Practice

Our research shows an association between mothers’ perceptions and dieting behaviors
and their child’s BMI. This is consistent with other research that suggests an influential role of
mothers on their children’s weight. It was not possible to fully examine the concept of familial
weight acceptance within this sample. To our knowledge, there is no specific research on familial
weight acceptance, as a protective factor of childhood obesity. Perhaps, this is because some
studies have identified the influence of culture as a barrier to healthy eating in Hispanics (Sosa,
2012). Common dishes within the Mexican diet (i.e., enchiladas, beef tacos, flautas, menudo,
tamales, mole, etc.) are found to be high in fat and calories. Additionally, having multiple meals
and taking “siestas” (short naps after a meal) are not viewed as healthy. However, the topic of

familial weight acceptance focuses more on how health messaging can affect eating and dieting
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habits. Research has found that weight and food-related comments are occurring within the
home. Further research needs to explore the context and impact of these comments and/or
conversations among Hispanic families.

Particularly in this study, mother’s perception and their dieting behaviors influenced the
child’s BMI. The cross-sectional exploratory design of this study provided some insight into the
perception of Hispanic mothers. However, continued research is needed to fully understand the
influence of sociocultural agents on body image, dieting behavior, and overall obesity. A greater
understanding of these cultural experiences may better inform the need for culturally tailored
health promotion programs. Furthermore, future research should focus on gathering qualitative
research on Hispanic mothers’ (and fathers”) perceptions of health, as well as other issues, such

as parents’ perception of childhood obesity, and their role in its prevention.
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5. ARE HISPANIC PARENT’S DIETING AND BODY SIZE PERCEPTIONS
ASSOCIATED WITH THEIR CHILD’S FOOD INTAKE AND BMI
5.1. Introduction and Background
In the United States, Hispanic children are among the most obese. Hispanic children and

adolescents (aged 2 to 19 years) have an obesity prevalence of 25.6%, non-Hispanic Black
children have 24.2%, non-Hispanic White children have 16.1%, and non-Hispanic Asian
children have 8.7% (CDC, 2022c). In Texas, the obesity rate of younger children (aged 10 to 17
years) is 15.9% (State of Childhood Obesity, 2022). While there is no data on how many
children aged 4 to 5 years are obese at this time, it is likely that obesity in young children leads
to obesity in older children. Hence, it is concerning that the Rio Grande area along the Texas-
Mexico border has an obesity rate of 18.2% among Hispanic children aged 4 to 5 years (Trevifio-
Pefia et al., 2021).

The short- and long-term adverse effects of childhood obesity are equally troubling.
These includes an increased risk of developing DM2, CVD, and hypertension among other
chronic diseases as an adult (Anderson et al., 2019; Ayine et al., 2020; Kelishadi & Azizi-
Soleiman, 2014; Trevifio et al., 2008; Trevifio-Pefia et al., 2021). Despite this, a great concern
with childhood obesity is its psychosocial effect. Children who are obese often experience issues
related to mood, self-esteem, quality of life, and body image. Even as young as age five, body
dissatisfaction can be observed, along with the desire for thinness (Lowes & Tiggemann, 2003).
This is problematic since body dissatisfaction has been linked to unhealthy eating behaviors
including restrictive eating, disordered eating, and eating disorders (Bucchianeri et al., 2016; E.

H. Evans et al., 2013; National Eating Disorders Collaboration, 2022; Neumark-Sztainer, 2006).
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As childhood obesity remains a significant public health concern, other preventive
measures should be considered. Within the Hispanic community, familism has been suggested to
have protective effects. Among Hispanics, cultural values, practices, and norms foster close
family relationships, interconnectedness, and social and material support. These sociocultural
practices are familism. A promising concept is to examine this family connectedness as it relates
to health perception and food behavior in Hispanic populations. “Hispanics” is used as an
umbrella term when discussing issues or findings in the literature that are relevant to all
subgroups of Latinos in the U.S. However, other researchers may use terms such as
Latino/Latinas/Latinx, Chicanos/Chicanas, etc.

5.2. Familism and Hispanic’s Perception of Health

This research builds on the SCT (Bandera 1986), the Sociocultural Theory (Vygotsky
1978), as well as the notion of familism (Diaz & Nifio, 2019) seen in Hispanic groups. Some
research suggests that this cohesion, functioning, and communication contribute to building a
greater sense of community and belonging, leading to better health and the ability to overcome
stressors (Avalos et al., 2020; Diaz & Nifio, 2019; Stein et al., 2013). However, little is known
about how it affects obesity. Considering that social constructs regarding weight, health, and
food are formed in the family environment, it is important to examine this area. Interestingly,
attitudes and beliefs regarding what is considered “healthy” may be perceived differently among
the Hispanic community. It is assumed that familism contributes to one’s health perception as a
product of their social interactions with family members.

Research studies have provided evidence that Mexican American mothers prefer a larger
body size that is larger than what is considered healthy (Alexander et al., 1991; Alexander &

Blank, 1988; Cartagena et al., 2015; Contento et al., 2003; Reifsnider et al., 2006; Worobey &
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Lopez, 2005). Hence, within a culture that promotes a sense of unity and cohesiveness,
individuals may perceive themselves as “healthy” since there is social support that allows them
to maintain a positive self-evaluation and a sense of efficacy to cope (Stein et al., 2013). Hence,
those who are either overweight (or obese) may not accurately perceive their weight status.
Additionally, parents may also not accurately perceive their children’s weight. This has been
found to be true for Hispanic parents with obese children (Bayles, 2010; de La O et al., 2009;
Duncan et al., 2015; Sosa, 2012).

Research on Hispanic children’s self-perceptions of weight is limited. However, the few
studies that have examined body image perceptions in Hispanic children have found that
overweight children do not accurately identify their own body size (A. Fisher et al., 2005;
Intagliata et al., 2008; Montoya et al., 2016; Snethen & Broome, 2007). These researchers used
figural scales where children aged 8 to 12 were asked to identify the figure that represented their
current body size. The sample size ranged from 17 to 424 Hispanic children. Overweight
children within this research identified themselves as having a healthy body weight. The authors
do not discuss the reasoning for this. However, in a study that examined Mexican American
mothers’ perception of appropriate body size, 18% chose the “overweight child” and 36% chose
the “at risk for overweight child” (Reifsnider et al., 2006). These results were from 25 mother-
child dyads of 3-year-old children living on the Texas-Mexican border. It can be assumed that
children’s health perception was obtained from their social interactions with their mothers.
Therefore, health perceptions modeled within the family unit play a significant role in

influencing their children’s perceived body image.
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5.3. Influential Sociocultural Agents

Parents serve as influential agents of socialization that contribute to what a child
perceives as beautiful or ugly; desirable or not desirable; healthy or not healthy through direct or
indirect communication and/or behaviors. Liechty et al. (2016) reported that 53% of 30 families
of preschoolers reported family as the primary influence on body image. Unknowingly, parents’
attitudes and behaviors toward weight are observed by the child. This modeling of either healthy
or unhealthy food behaviors impacts children's weight-related attitudes and behaviors. Modeling
of healthy food behaviors, such as family mealtimes, including fruits and vegetables in meals and
snacks, preparing meals together, practicing portion control, limiting low-nutrition foods,
participating in physical activity, and limiting screen time has been researched. Unfortunately,
not all studies examine the same outcomes. This is a general limitation to all studies that examine
the impact of healthy eating behaviors in children. However, regardless of the methods used, the
influence of parental modeling has been found to be positively correlated to a child’s food intake
(Cullen et al., 2001; Ma & Hample, 2018; Palfreyman et al., 2013, 2014, 2015; Pearson et al.,
2009; Prichard et al., 2012; Tibbs et al., 2001; Y. Wang & Chen, 2011; Yee et al., 2017; Young
et al., 2004).

Modeling of unhealthy behaviors has also been explored in research. Known as indirect
maternal communication behaviors, these seem more potent than direct communication
behaviors (i.e., verbal attempts to maintain and/or restrict the child’s weight). These behaviors
include but are not limited to the mothers’ dieting and weight management strategies, mothers’
dissatisfaction with their weight, and mothers’ appearance-related comments. Arroyo et al.
(2017) examined both maternal commentary and maternal modeling using path analysis in 242

multi-ethnic grandmother-mother—daughter triads (3% were Hispanic). Four indirect paths from
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maternal modeling to their daughters’ report of disordered eating perceptions were significant
over three generations (B =.002, p <0.05); grandmothers’ disordered eating to mothers’
disordered eating through mothers’ reports of maternal commentary (f =.036, p < 0.001); and
mothers’ disordered eating to daughters’ disordered eating through daughters’ reports of
maternal commentary ( =.038, p < 0.05). These results illustrate the intergenerational
transmission of unhealthy eating behaviors within the family unit. Similar results have been
found in mother-daughter dyads (Abraczinskas et al., 2012; Cooley et al., 2008; J. Evans & le
Grange, 1995; Garcia De Amusquibar et al., 2003; Linville et al., 2011).

Little is known about the impact of culture on dieting practices in young children and the
impact on obesity. Most of the attention has been given to the factors contributing to childhood
obesity. Given the prevalence of obesity in the U.S. and the high rates among Hispanics, healthy
modeling as a protective factor should be explored. This includes parent’s perception and their
dieting behaviors. Hispanic families may likely have a different perception of health. It is also
likely that Hispanic parents practice dieting behaviors and might expose their children to
restrictive eating behaviors. Young children should not be exposed to calorie-restricted diets.
Thus, it is necessary to examine the eating practices of young children based on the parents'
perceptions of the child's health and their dieting behavior. An investigation of those practices
and their impact on BMI seems worthwhile.

5.4. Purpose

The present study hypothesizes the existence of associations also called paths between
multiple exogenous variables (independent variables) with endogenous (dependent variables)
variables. Figure 13 displays a model that depicts 14-hypothesized direct and indirect

relationships (paths) on the ultimate endogenous variable, child’s weight status (BMI z-scores).
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Within this complex model, four models were examined — the age model, the perception model,
the parent model, and the child model. Ultimately four questions were asked: First, does child’s
age influence, directly and indirectly, parent’s perception of a healthy child’s body size and
child’s weight? Second, to what extent does parent’s perception of a healthy child’s body size
influence, directly and indirectly, weight status in children? Third, to what extent does the

parent’s dieting influence, directly or indirectly, weight status in children? Fourth and last, to

what extent does child’s dieting and/or food behaviors influence, directly or indirectly, their
weight status? Use of terms direct and indirect corresponds to the lack of or inclusion of a
mediator variable, also known as an intervening variable. An indirect effect (also called
mediation) occurs when an exogenous variable influences the endogenous variable through one
or more mediator variables. In this model, multiple exogenous variables served as mediating

variables. A detailed orientation to path analysis was described in Chapter 1.
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Figure 13

Conceptual Path Model

I

———* BMI z-score

Child’s Dieting Behavior > Child’s Food Behavior

Parent’s Dieting Behavior

Parent’s Perception of a
Healthy Child*s Body Size

!

Child’s Age

Note. Arrow directions indicate hypothesized direction of the relationship between the
exogenous variables (independent variables) with endogenous (dependent variables). The model
IS recursive because all arrows point in the same direction and the error variances are
uncorrelated.
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5.5. Methods

5.5.1. South Texas Early Prevention Study Project

The data for this secondary analysis was collected in fall 2018 as part of the STEPS Pre-
K Project (September 2017 to August 2020), a grant-funded obesity prevention program aimed at
Hispanic preschool children. The original study protocol was approved by the IRB at the
UTRGV. Secondary analysis of STEPS Pre-K data was approved by the NDSU IRB. Explicit
information regarding the program itself, its methods, and procedures were provided in Chapter
3.
5.5.2. Sample

An initial sample consisted of 1,277 parent-child dyads. Of this sample, those with
complete information on all the variables of interest were kept. This was done using list-wise
deletion of missing values (n = 571). Additionally, because there was only a small sample size of
male parents and other family members, only data that was completed by female parents were
kept. The final sample included 534 mother-child dyads (n = 534). Detailed information on
sample omission procedures can be found in Chapter 3.

5.6. Measures

5.6.1. Family Demographics Survey

The Family Demographics Survey was used to gather sex, age, race/ethnicity, household
income, family size, and the highest level of education demographics. Additionally, within this
survey, a question pertaining to parents’ perception of a healthy child’s body size was used.
Figure 14 displays the image used to assess this. Explicit information regarding this measure was
provided in Chapter 3. The terms “parent’s perception of a child’s healthy body size” and

“perception” were used interchangeably.
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Figure 14

Perception of a Child’s Healthy Body Size
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Note. Image is taken from STEPS Pre-K Project data collection survey with permission from
STEPS Pre-K Project.

5.6.2. Dieting Behaviors

The Household Health Characteristics Survey (see Appendix D, following the Family
Demographics Survey) was used to assess the dieting behaviors of both adults and children. This
was a self-reported questionnaire, in which parents responded to closed-ended questions in either
English or Spanish. Dieting behavior questions were gathered using the 1996 BRFSS
Questionnaire (Section 7: Weight Control, Questions #36 to #40). Within the original
questionnaire (BRFSS Questionnaire), there were a total of five (n = 5) questions pertaining to
weight control in adults. The STEPS Pre-K Project opted to omit one question regarding weight
recommendations by a health professional (Question #40). It is possible that this was done to

reduce the length of the survey. Thus, a total of four questions (n = 4) were used by the STEPS
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Pre-K Project. Piloting (within this specific population) of the selected survey items (Questions
#36 to #39) was not done prior to the assessment. Additionally, for this research, parent’s dieting
behaviors were limited to only three questions (Question #36, #38, and #39). In order to assess
weight loss attempts versus weight maintenance, this was done. Refer to Chapter 3 for additional
information on the parent’s dieting behavior survey questions. The terms “parent’s dieting
behavior” and “parent’s dieting” were used interchangeably in the results section.

Additionally, the STEPS Pre-K Project modified the selected questions described above
(Questions #36, #38, and #39) to assess dieting behaviors in children (n = 3). These questions
followed the adult dieting questions within the Household Health Characteristics Survey
(Questions #27 to #30). Parents reported either a “Yes” or “N0” to questions regarding weight
control for their children. These responses were coded as either 0 or 1 (0 = No; 1 = Yes).
Ultimately, these three questions were summed to create a new scale variable that displayed an
overall score. Scores ranged from 0 to 3, in which the higher the value indicated greater dieting
behavior. This was also the same process used for parent’s dieting behavior (refer to Chapter 3).
Internal reliability (for parent’s dieting behavior) was found to be good (a = .69). Internal
reliability (for child’s dieting behavior) was found to be low (a = .595).

The child’s dieting survey items (closed-end questions) were as follows: (1) “Is YOUR
CHILD now trying to lose weight?”’; (2) “Is YOUR CHILD eating either fewer calories or less
fat to lose weight or keep from gaining weight?”’; and (3) “Is YOUR CHILD using physical
activity or exercise to lose weight or keep from gaining weight?”. Explicit information regarding
items used to assess parents’ dieting and child’s dieting behavior was provided in Chapter 3. The
terms “child’s dieting behavior” and “child’s dieting” were used interchangeably in the results

section.
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5.6.3. Food Behaviors

To assess child’s food behavior for this research, four questions (in both English and
Spanish) were gathered from the STEPS Pre-K Project’s Household Health Characteristics
Survey. Parents responded (using a Likert scale) to these questions in either English or Spanish.
Specific questions from the 2012 Behavioral Checklist from USDA and the EFNEP were used to
assess home dietary practices. From 41-items, the STEPS Pre-K Project used only 14-questions
(See Appendix D). This may have been done to reduce the survey’s length. Additionally, for this
research, only four questions (Questions: #9, #12, #13, and #14) were used, as these questions
were culturally relevant and addressed true “intake” rather than general health practices. A listing
of the 2012 Behavioral Checklist questions, used and not used by the STEPS Pre-K Project, can
be found in Appendix E.

The child’s food behavior survey questions were as follows: 1. “You use the “Nutrition
Facts” on the food label to make food choices?”; 2. “You serve more than one kind of fruit to
your family each day?”; 3. “You serve two or more kinds of vegetables during your family's
main meal?”’; and 4. “You use reduce fat (2%), low fat (1%), or non-fat (skim) milk?”. Parents
rated each question using a 5-point Likert scale (0 = never to 5 = almost always). The 4-items
were transposed (summed to obtain an overall score) to represent the overall child’s dieting
behavior. Total possible scores range from 0 to 16, with higher scores reflecting higher healthy
food behavior. Internal reliability was identified as low (a. = .535). Explicit information
regarding items used to assess child’s food behavior was provided in Chapter 3. The terms

“child’s food behavior” and “food behavior” were used interchangeably in the results section.
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5.6.4. Body Mass Index

A standardized protocol was used to collect height and weight. More explicit information
regarding this was provided in Chapter 3. These data were used to calculate BMI (kg/m?).
Internal reliability could not be established due to a single observation. Based on the 2016 CDC
growth charts for age (to the nearest year) and sex, BMI z-scores were calculated using Cole’s
LMS method (T. Cole, 1990), see Figure 15. Explicit information on the CDC LMS method was
reviewed in Chapter 2. Values for L, M, and S are found on the CDC website (titled: Z-score
Data Files).
Figure 15

Cole’s LMS for Calculating BMI z-scores

BMIz = [(@)L - 1] + (L xS)
M
Weight classification was according to the WHO Child Growth Standards (WHO, 2008).
BMI z-scores are interpreted as: underweight (BMI z-score < -2), normal weight (BMI z-score -1
to +1) overweight (BMI z-score > +2) and obese (BMI z-score > +3).
5.7. Analysis
Data analyses were performed on the complete case data set using statistical software
(SPSS version 21 for Windows; SPSS Inc., IBM, Chicago, IL, USA). Significance was identified
as p < 0.05. First, descriptive analyses, including mean and standard deviations, were calculated
for all variables. Second, to estimate the relationships among variables, bivariate correlations
(Pearson correlations) were computed. Finally, path analysis was conducted in all models to

identify relationships between the exogenous variables (independent variables) and mediating
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variables with endogenous (dependent variables). Multivariate simultaneous multiple regression
analysis was conducted for each hypothesized path within each model (see Figure 13).
5.8. Results

5.8.1. Descriptive Analysis

Parent and child demographics and anthropometrics are presented in Table 14. The
sample (mother-child dyads) consisted of a predominately Hispanic population (93%). Children
had an average age of 4.36 years with 53% being male and 47% female. The sample consisted
only of female parents, and mothers (100%), of which 73% had at least an education level of
high school graduate or GED. Medium annual income was $30,000. The mean family size was

4.96 (SD = 1.49) persons, respectively.
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Table 14

Characteristics of the Sample (n = 534)

Characteristic Mother Child
M £ SD
Age (Y) 31.35+5.96 4.34 + 47
Annual Household Income (US dollars) $30,000°
Family Size 4.96 +1.49
Poverty Index Ratio 142 £1.40
Weight (kg) 18.84 £4.03
BMI? (kg/m?) 16.66 + 2.48
BMI? z-score 57 +1.32
Gender n (%)
Male 281 (52.6%)
Female 534 (100%) 253 (47.4%)
Ethnicity
Hispanic 498 (93.3%)
American Indian/Alaskan Native 6 (1.12%)
White/Caucasian 2 (.37%)
Two or more races 8 (1.50%)
Unknown 20 (3.72%)
Maternal Education®
Less than High School Graduate/GED 132 (26.6%)
High School Graduate/GED 127 (23.8%)
Some College 125 (23.4%)
College Graduate or higher 140 (26.2%)
Parental Perception
Selects Child A 524 (98.1%)
Selects Child B 10 (1.9%)

Note. ®BMI = Body Mass Index. "Medium value reported. “Sample size for Maternal Education,
n=524.

Overall, children had a mean BMI of 16.64 kg/m?. Weight classification can be found in
Table 15. Ten percent (n = 56) of the children were underweight. Seventy-five percent (n = 401)
of the children were of normal weight (NW), 10% (n = 53) were overweight, and 5% (n = 24)
were obese. A greater portion of children at age five than at age 4 were characterized into the

overweight (13.51% vs. 8.02%) or obese (5.95% vs. 3.72%) category. There were slightly more
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females than males classified as overweight (11.46% vs. 8.24%). However, there were more
males in the obese category (6.76% vs. 1.98%) than females.
Table 15

Weight Characteristics of the Sample (n = 534)

Uwe NWP OwW° oB¢

All 56 (10.48%) 401 (75.09%) 53(9.93%) 24 (4.49%)
Age (y)

4 45 (.12%) 263 (75.35%) 28 (8.02%) 13 (3.72%)

5 11 (.05%) 138 (74.59%) 25(13.51%) 11 (5.95%)
Gender

Male 30 (.10%) 208 (74.02%) 24 (8.24%) 19 (6.76%)

Female 26 (.10%) 193 (76.28%) 29 (11.46%) 5 (1.98)

Note. 2UW = Underweight. "NW = Normal Weight. ©OW = Overweight. OB = Obese.
Percentage value is shown as percentage of grand total across, age and gender.

Descriptive statistics (mean, standard deviation, and range) are displayed in Table 16.
BMI z-scores ranged from -4.31 to 5.70, with a mean BMI z-score of .57. However, this was due
to 1-child having a score of -4.31 and two children having a BMI z-score of 4.34 and 5.70,
respectively. Additionally, 3% of children (n = 17) had a BMI z-score of < -2, while 14% of
children (n = 77) had a BMI z-score of > +2. Overall, the mean BMI z-score of .57 is considered

a “normal” weight status.
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Table 16

Characteristics of Variables of Interest (n = 534)

Measure M+ SD Min Max
Age 4.34 + .47 4 5
Weight (kg) 18.84 +4.03 12.0 38.2
BMI? 16.66 £ 2.48 12.17 31.70
BMI? z-score b57+1.32 -4.32 5.70
Parent's Dieting Behaviors® 1.98+1.10 0 3
Child's Dieting Behaviors® .60 + .86 0 3
Child's Food Behaviors® 9.8+2.70 2 16

Note. 2BMI = Body Mass Index. PDieting survey used three closed-ended questions with lower
scores reflecting lower use of this behavior, and higher scores reflecting greater use of this
behavior. ‘Food behavior survey used a five-point Likert scale with lower scores reflecting lower
use of this behavior, and higher scores reflecting greater use of this behavior.

5.8.2. Inferential Analysis

Pearson correlation coefficients were calculated to examine the relationship between
variables. There were many positive linear correlations observed, see Table 17. For example,
greater child’s BMI z-score was significantly correlated with greater age (r =.117; p <.05),
parent dieting (r = .191, p <.05) and child’s dieting behaviors (r = .335; p < .05). Most
relationships ranged weak to moderate in strength (r = .1 to .335). Measure of strength was
gathered using acceptable guidelines for interpreting correlation coefficient (Ratner, 2009). The
relationship with the greatest strength was between child’s raw BMI and child’s dieting

behaviors (r =.392, p <.05). There were some relationships that were found to be insignificant.
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Table 17

Pearson Correlation Coefficients Among Variables (n = 534)

. T f
Age® P;iggsnb Parent's Dieting® Child's Dieting® Cl::r;!z: zit/cl)lre
Age? - -.043 -.041 116" -0.18 117
Parent's Perception® -.043 - .090" 047 -.051 .084
Parent's Dieting® -.041 .090" - 283" 203" 1917
Child's Dieting® 116" 047 283" - 125 335"
Child's Food® -.018 -.051 203" 125 - .016
BMI' z-score 117 .084 191" 335" 016 -

Note. 2Child’s age; PParent’s perception of a healthy child’s body size; “Parent’s dieting behaviors; “Child’s dieting behaviors; ¢Child’s
food behaviors; 'BMI = Body Mass Index. *p < 0.05.



The conceptual model used within this research was identified as a complex model,
holding various simple and mediated models (i.e., the age model, the perception model, the
parent model, and the child model). Inside each of these models, paths were examined for
significance. Several paths were found to be statistically significant within these models. Those
paths that were not found to be consistently significant were removed from the model. Overall,
age, parent’s dieting, and child’s dieting had the most potent effects on a child’s BMI z-score.
While the greatest effects on BMI z-scores are listed in Table 18, information on all models,
significant and nonsignificant, will be explored. Perception and food behavior was not observed
to have statistically significant models. However, both variables served as intervening variables
in other models. Answers to the four questions proposed, the results are as follows.

Table 18

Greatest Effects on BMI z-scores

Parameters Model? Variables R? p Vgl_ue
Dl.rect ) Ageb—> BMI z-score? 014 117 .007
Relationship
Indirect Pt 006
Relationship  \9¢" — PDieting — CDieting® — BMI z-score? 130 112 .008
Age 293 .000
Age® — PDieting® — BMI z-score? .052 g? 888
Age® — Perception® — BMI z-score? .022 (1)53 823
Direct iatinad ; g
Darent Relationship PDieting? — BMI z-score .037 191 .000
Dieting Indirect 105 013
- d .. e _ g : :
Relationship PDieting® — CDieting® — BMI z-score 122 305 000
Direct Fatinoe - g
Child Relationship CDieting® — BMI z-score 112 335 .000
Dieting Indirect None - -
Relationship

Note. For ease of interpretation, arrows and standardized [ coefficients are presented for
significant relationships. 2Path Model Effect. °Child’s age. “Parent’s perception of a child’s
healthy body size. 9Parent’s dieting behaviors. *Child’s dieting behaviors. ‘Child’s food
behaviors. 9Child’s Body Mass Index z-score.

147



5.8.3. The Age Model

The largest effect observed on BMI z-score was within the age model (see Table 19).
Approximately 13% of the variance in BMI z-score was explained by child’s age (R? =.130, p <
.05). In total, age had four significant positive effects, direct and indirect, to BMI z-score. Taking
each path in Figure 2, individually, there were significant unconditional effects of greater age on
greater parent dieting ( = .088, p <.05), child dieting (B = .112, p <.05), and greater BMI z-
scores (B =.293, p <.05). This indicates that for every 1-unit increase of age, parent dieting,
child dieting and BMI z-score increased by .088, .112, and .293 units, respectively. The
combined effect of age and parent dieting explained 5% of the variance in BMI z-score was
explained by (R? =.052, p < .05). There were significant unconditional effects of greater age on
parent dieting (B =.125, p <.05), and BMI z-scores (f =.197, p < .05) where for every 1-unit of
increase in age, parent dieting and BMI z-scores increased by .125 and .197 units, respectively.
The combined effect of age and perception explained 2% of the variance in BMI z-score (R? =
.022, p < .05). There were significant unconditional effects of greater age on perception (p =
121, p <.05) and BMI z-score (B = .089, p <.05). This means that for every 1-unit increase of
age, perception and BMI z-scores increase by .121 and .089 units, respectively. The fourth path
accounted for 1% of the variance in BMI z-scores (R? = .014, p < .05). There was a significant
direct effect of greater age on greater BMI z-scores (B =.117, p < .05), where for every 1-unit of

age, child’s BMI increased by .117 units.
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Table 19

The Age Model (n = 534)

2 a p

Effect R B (SE?) B value

Age® — BMI z-score? .014 -.842 (.524) 17 .007
AgeP — Perception® — PDieting? — CDieting® — CFood’ — BMI z- 135 .249 (.114) .090 .029
scored .597 (.399) .061 135
137 (.052) 114 .008

450 (.065) 294 .000

.019 (.020) -.039 348

Age — PDieting? — CDieting® — CFood’ — BMI z-score? 132 242 (.114) .087 .034
144 (.052) 120 .005

454 (.065) 296 .000

-.021 (.020) -.044 293

Age® — PDieting” — CDieting® — BMI z-score? 130 244 (.114) .088 .032
135 (.051) 112 .008

449 (.065) 293 000

Age® — PDieting® — CFood® — BMI z-score? .053 .348 (.118) 125 .003
242 (.052) 201 .000

-.011 (.021) -.022 605

Age® — PDieting? — BMI z-score? .052 .348 (.118) 125 .003
236 (.051) 197 .000

AgeP — CDieting® — CFood’ — BMI z-score? 119 219 (.114) .079 .056
503 (.063) 329 .000

-.011 (.020) -.023 568

Age® — CDieting® — BMI z-score? 118 221 (\114) .079 .054
1499 (.063) 326 .000

Age® — Perception® — CDieting® — CFood’ — BMI z-score? 124 229 (.114) .082 .046
.690 (.399) 071 .084

497 (.063) 325 .000

-.009 (.020) -.019 640

Age® — Perception® — CFood" — BMI z-score? .022 .338 (.120) 121 .005
878 (.421) .090 037

.011 (.021) 023 593

Age® — Perception® — BMI z-score? .022 .336 (.120) 121 .005
867 (.420) .089 .039

Age® — CFood' — BMI z-score? .014 .327 (.120) 117 .007
.009 (.021) 018 671

Note. Bold denotes significant effect. Gray shading denotes a significant path within the
model. B = unstandardized beta coefficient. 2SE = standard error. § = standardized beta
coefficient. °Child’s age. ®Parent’s perception of a child’s healthy body size. “Parent’s dieting
behaviors. éChild’s dieting behaviors. fChild’s food behaviors. 9Child’s Body Mass Index z-
score.

5.8.4. The Perception Model

Taking each path in Figure 13, individually, perception was not observed to be
statistically significant on BMI z-scores (R? = .007, p = .054). Various paths within the
“perception” model were explored, but no effects, direct or indirect, were observed (see Table

20). There was a significant direct effect of greater perception on greater parent dieting (p = .090,
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p < .05), where for every 1-unit increase of perception, parent dieting increased by .090 units.
Additionally, within other models, perception served as a mediating variable (i.e., Age —
Perception — BMI z-score). Therefore, perception was not removed from the model.

Table 20

The Perception Model (n =534)

2 a p
Effect R B (SE®) B value
Perception® — BMI z-score? .007 .816 (.422) .084 .054
Perception® — PDieting? — CDieting® — CFood’ — BMI z-score? 128 .559 (.400) .057 .163
.130 (.052) .108 .013
470 (.065) .307 .000
-.020 (.020) -.041 .325
Perception® — PDieting? — CDieting® — BMI z-scored 126 .587 (.398) .060 141
.120 (.051) .100 .019
.465 (.065) .304 .000
Perception® — CFood" — BMI z-scored .007 .827 (.423) .085 .051
.010 (.021) .021 .635
Perception® — PDieting? .008 .732 (.351) .090 .038
Perception® — CDieting® .002 .303 (.276) .047 274
Perception® — CFood' .003 -1.02 (.864) -.051 .235
Perception® — PDieting? — CDieting® .080 141 (.267) .022 .596
.220 (.033) .281 .000

Note. Bold denotes significant effect. Gray shading denotes a significant path within the
model. B = unstandardized beta coefficient. SE = standard error. § = standardized beta
coefficient. °Child’s age. “Parent’s perception of a child’s healthy body size. “Parent’s dieting
behaviors. ¢Child’s dieting behaviors. 'Child’s food behaviors. 9Child’s Body Mass Index z-
score.

5.8.5. The Parent Model

The second-largest effect observed on BMI z-scores was within the parent model (see
Table 21). A total of 12% of the variance in BMI z-score was explained by parent’s dieting (R? =
122, p < .05). Taking each path in Figure 13, individually, there were significant unconditional
effects of greater parent dieting on greater child dieting (B =.105, p <.05), and greater BMI z-
scores (B =.305, p <.05), where for every 1-unit increase of parent dieting, child dieting and
BMI z-scores increased by .105 and .305 units, respectively. There were three significant direct
effects. First, there was a significant direct effect of greater parent dieting on greater BMI z-

scores (B =.191, p <.05), where for every 1-unit increase of perception, parent dieting increased
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by .191 units. Second, there was a significant direct effect of greater parent dieting on greater
child dieting (B = .283, p < .05), where for every 1-unit increase of parent dieting, child dieting
increased by .283 units. Third, there was a significant direct effect of greater parent dieting on
greater food behaviors (f = .203, p <.05), where for every 1-unit increase of perception, parent
dieting increased by .203 units.

Table 21

The Parent Model (n = 534)

2 a p
Effect R B (SE?) B value
PDieting? — BMI z-score9 .037 .230 (.051) 191 .000
PDieting? — CDieting® — CFood’ — BMI z-score9 124 .136 (.052) 113 .009
472 (.065) 309 .000
-.022 (.020) -.045 276
PDieting? — CDieting® — BMI z-score9 122 .126 (.051) .105 .013
467 (.065) .305 .000
PDieting? — CFood’ — BMI z-score9 .037 .236 (.052) .196 .000
-.012 (.021) -.024 587
PDieting? — CDieting® 080  .222(.033) 283 .000
PDieting? — CFood' 041 497 (.104) .203 .000

Note. Bold denotes significant effect. Gray shading denotes a significant path within the
model. B = unstandardized beta coefficient. 8SE = standard error. p = standardized beta
coefficient. °Child’s age. ®Parent’s perception of a child’s healthy body size. YParent’s dieting
behaviors. éChild’s dieting behaviors. fChild’s food behaviors. 9Child’s Body Mass Index z-
score.

5.8.6. The Child Model

Taking each path in Figure 13, individually, there were two significant direct effects (see
Table 22). There was a significant direct effect of greater child dieting on greater BMI z-scores
(B =.335, p <.05), where for every 1-unit increase of parent dieting, BMI z-scores increased by
.335 units. There was a significant direct effect of greater child dieting on greater food behaviors
(B =.125, p <.05), where for every 1-unit increase of child dieting, food behaviors increased by

.125 units.
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Table 22

The Child Model (n = 534)

2 a p
Effect R B (SE?) B value
CDieting® — BMI z-score? 112 .513 (.063) .335 .000
CDieting® — CFood" — BMI z-score9 113 .518 (.063) .338 .000
-.013 (.020) -.026 527
CDieting® — CFood' .016 .390 (.134) 125 .004
CFoodf — BMI z-score? .000 .008 (.021) .016 .709

Note. Bold denotes significant effect. Gray shading denotes a significant path within the
model. B = unstandardized beta coefficient. SE = standard error. = standardized beta
coefficient. °Child’s age. ®Parent’s perception of a child’s healthy body size. YParent’s dieting
behaviors. ¢Child’s dieting behaviors. 'Child’s food behaviors. 9Child’s Body Mass Index z-

score.
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Figure 16

Path Analysis of Simultaneous Regressions

S » BMI z-score <
| (R?=.130)
4
A
191*
| 203*
§ .089* | 17
Child’s Dieting Behavior 125% » | Child’s Food Behavior
(R?=.080) (R2= 016)
A v
112
I .203%
.283%

Parent’s Dieting Behavior
(R?=.008)

.090*

.088*

; Parent’s Perception of a
T Healthy Child’s Body Size

‘ 121

Child’s Age

Note. Solid lines denote direct effects. Dash lines denote indirect effects. R? = variance
explained. For ease of interpretation, arrows and standardized P coefficients are presented for the
greatest significant relationships (*p < 0.05).
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5.9. Discussion

In this study, several variables were found to be significant, directly, and indirectly, to
child’s BMI z-scores. Small yet significant, child’s age had the greatest observed effect on BMI
z-scores (13%). The influence of other variables beyond those in this path model is 87%. In
addition to those mentioned in Chapter 4, other variables that should be considered in relation to
a child’s weight and diet are gender, family history, income, food intake, psychological health,
perceived body image, parental involvement, and/or family environment, life transition, peer,
and media influences (Anderson et al., 2019; Bayles, 2010; Berge et al., 2012; Coffman et al.,
2016; Damiano, Paxton, et al., 2015; Duncan et al., 2015; Kelishadi & Azizi-Soleiman, 2014,
Ling et al., 2018; Sahoo et al., 2015; Sosa, 2012; vander Wal & Mitchell, 2011; Yee et al., 2017).
Additionally, “dieting” exhibits a wide range of behaviors. Most assessments rely simply on
“Yes” or “N0O” responses in a questionnaire. This may limit the accuracy of determining if one is
truly dieting. More on this will be explained in the limitation section of this paper. Nonetheless,
in the literature, these factors have been associated with the development of dieting. Yet there is
no specific reference to age. However, while this sample was made up of preschool children,
research has shown dieting knowledge begins by the age of five (Abramovitz & Birch, 2000;
Damiano, Gregg, et al., 2015; Damiano, Paxton, et al., 2015). Thirty-five percent (35%) of the
children in this sample were 5. As primary caregivers, parents and/or other family members are
probably the source of child’s diet knowledge. It has also been shown that during the preschool
years, mothers' dieting behavior affects child dieting and weight status, either directly or
indirectly through their influence on mothers' feeding practices (Abramovitz & Birch, 2000;

Cutting et al., 1999; Birch & Fisher 2000).
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In this study, it was found that the more parents dieted as their child increased with age.
Also, more children dieted as their age increased. Ultimately, both of these relationships were
related to higher BMI z-scores. Both parent and child dieting had a combined effect of 12% on
BMI. These findings are consistent with what has been found in the research on mother-daughter
dieting behaviors (Balantekin, 2019). The most influential research on parent-child dieting was
that by Coffman & Balantekin (2016) who used propensity score estimation. Girls (M = 5.4)
whose mothers were currently dieting were significantly more likely to diet before age 11 than
those whose mothers were not currently dieting, and this effect did not vary by girls’ or mothers’
weight status. This was an observational study on 181 non-Hispanic White daughter-mother
dyads, where data were collected on four occasions across 6 years, with 2-year intervals between
assessments.

Parent’s dieting on child’s weight has also been explored. Despite their importance, very
few studies have explored these relationships among young children. To my knowledge, only
two studies on 5-year-old children have been done. Both studies demonstrated that parental
dieting, either through modeling dieting and dietary restraint, or through encouraging children to
diet, increases the risk for elevated child weight (Carper et al., 2000; Rodgers et al., 2013).
Overall, these findings prove the importance of the role of the family, specifically mothers. Some
research has affirmed that fathers are also influential in children’s (both boys and girls) dieting
behaviors (K. Davison et al., 2020; Hooper & Dallos, 2012; Rahill et al., 2020; Siegel et al.,
2021). However, much of the research on early socialization involves child-mother dyads.
Hence, the role of mothers in the development of children’s eating habits is important, as they

impart cultural values regarding weight, shape, and appearance to their daughters. It is important
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for the family’s overall health to promote healthy weight control strategies over health-
compromising factors.

It was also found that the more a child dieted (a higher score of dieting), the more likely
they were to gain weight. Research on 4-year-olds is limited since dieting is not appropriate for
this age group. However, these results are consistent with what has been found in the literature
on older children (Balantekin, 2019; A. Field et al., 2003; Goldschmidt et al., 2018; Haines et al.,
2010; Neumark-Sztainer, Wall, Story, et al., 2012; Stice, Agras, et al., 1999; Stice, Cameron, et
al., 1999; Stice et al., 2006; Tanofsky-Kraff et al., 2006; Wall et al. 2018). This research was
conducted on predominately non-Hispanic white adolescent girls using dieting questionnaires.
Generally, most research has found that adolescent dieting is not effective in reducing weight or
BMI over time.

As discussed in Chapter 4, parent’s perception of a healthy child’s body size was found
nonsignificant to child’s BMI z-score. Reasons for this were explained in Chapter 4. In addition,
the direct effect of child food behavior on BMI was also found not to be significant. This was
surprising. As the sample included young children, it was anticipated that food behavior would
influence BMI. More so than child dieting. Based previous scientific (Hart et al., 2016; Kansra et
al., 2021; Neumark-Sztainer et al., 2011) and anecdotal evidence, this outcome is contrary to
what was expected. This finding is not consistent with what is seen in the literature regarding
food intake. Obesity has been associated with increased dietary energy intake in children and
adolescents, in addition to physical activity behaviors, biological factors, and environmental
influences (Walker et al., 2018). Food intake was not addressed in this study. The questions that
assessed food behavior focused on healthy eating practices (greater score = better healthy eating

behavior). It was assumed that increased scores of “healthy” food behavior would influence BMI
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(negatively). Yet this was not observed (R = .000; B = .008, p = .709). Healthy eating has been
found effective in weight management in young children (Brown et al., 2019; Melis et al., 2015;
Skouteris et al., 2010). However, as mentioned in Chapter 4, the majority (75%) of the children
in dyads were within the normal weight category. Fifteen percent of children were either
identified as overweight (10%) or obese (15%). Possibly, since most children were not
obese/overweight, healthy eating may not have been a concern for parents. Nevertheless, when
one examines the number of obese/overweight children (n = 159; 15%) in this sample, it is
concerning that these practices are nonexistent.

5.9.1. Limitations

The use of path analysis relies on the researcher to examine a specific set of variables
within a proposed model. This research had a total of five variables. This is one possible model
for all five of these variables. The combined effects were significant, yet small. The largest effect
observed had a variance of only 13%. As mentioned in Chapter 4, these significant findings are
limited to young Hispanic children on the Texas-Mexico border. Hence, these results may not
apply to other age groups, nor Hispanics in other areas of the state or country.

As mentioned in the previous chapter, this was a secondary analysis of the STEPS Pre-K
Project data. The tools they used pose some limitations. The assessments used for parent
perception of a healthy child’s body size and parent dieting behaviors had limitations. More
explicit information is available in Chapter 4. Additionally, the assessments used for child
dieting behaviors, as well as for child food behaviors also had limitations. The child’s dieting
behavior was assessed using three questions taken from a national survey. In regard to dieting,
most assessments rely on self-perception of dieting. As mentioned earlier, this is usually done

through a response of “Yes” or “N0” to specific questions. Because of the sensitivity of the issue,
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this may not garner true results. Individuals may not be truthful regarding these practices,
especially if these practices have been identified as negative, harmful, or unhealthy. Also, child’s
food behavior was assessed using a specific set of questions taken from a national survey (total
of 14-questions). This assessment was further limited in this research only 4-questions were
used. Only questions that addressed healthy “intake” were used. Health surveys tend to collect
general food consumption rather than specific intake. However, not using this tool in its entirety
may limit validity. Last, this study was an exploratory cross-sectional study, not a longitudinal
study. These results may not be sufficient for understanding disease trends. Refer to Chapter 4
for an additional listing of limitations.
5.10. Conclusion

Research is needed to understand how Hispanic children interact with behaviors
associated with childhood obesity risk, as well as prevention. It has been found that Hispanics,
compared to non-Hispanics have different attitudes, beliefs, and practices regarding weight,
shape, and appearance. These perceptions inform a child’s early socialization regarding their
weight and dietary practices. However, familism was not examined in this study. Yet, it is
important to explore. Researchers identified that Hispanic mothers of preschool children play an
important role in obesity prevention messages (Davis et al., 2016). Educating mothers on
healthful weight control strategies over health-compromising ones is imperative. This is not only
for a mother’s health but for the health of their children. It is however crucial to remember that
fathers play a major role in diet-related behaviors. Both mothers’ and fathers’ communication
provide protection against a child's dissatisfaction with their appearance and disordered eating

behaviors (Taniguchi, 2019). As we know that children’s dieting knowledge starts early, it is
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crucial to identify these strategies early to be able to address them with efficient methods,

including using culturally grounded approaches. Ultimately, more work is needed in this area.
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6. CONCLUSION

The obesity epidemic continues to be of great public concern, due to its high prevalence
rates in adults and children. Obesity in adults has continued to be on a rapid rise. In 2017-2018,
the adult obesity rate reached 42.4%, first-time surpassing the 40%-mark. In children, obesity
rates have continued to increase, but at a slower rate. Currently, the national childhood obesity
rate is 19.3%. However, obesity rates are far greater among certain populations, such as low
socioeconomic status and minority groups. The obesity rate among Hispanic and Black children
is 25.6% and 24.2%, respectively, compared with non-Hispanic White children (16.1%) (CDC,
2022c). However, it has been speculated that these numbers, both in adults and children, have
doubled during the COVID-19 pandemic (CDC, 2022b & 2022c).

The continued increase in the prevalence of adult and child obesity highlights the need
for more research. Childhood obesity is of particular concern because of its association with
adult disease. Obesity in the adult population has been linked to coronary heart disease,
hypertension, DM2, some types of cancers, and dyslipidemia among other chronic diseases. The
association between childhood obesity and several short- and long-term adverse effects also calls
for further study. There are several factors contributing to the development of obesity. Most, if
not all, of the research, has focused on these factors. This research focused on protective factors
for its prevention. Familism is a promising factor to examine considering that social constructs
regarding weight, health, and food are formed in the family environment. Familism is a cultural
value seen in Hispanic communities in which there is a higher emphasis on the family unit. It is
assumed that due to familism, attitudes and beliefs regarding what is considered “healthy” is be
perceived differently among the Hispanic community. This research examined the influence of

parent perception of a healthy child’s body size, parent dieting, child dieting, and child food
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behaviors on child’s weight (assessed by BMI z-scores and raw BMI) and diabetes in
predominately Hispanic families. A hypothesized model was constructed.

This research was a secondary analysis using baseline data collected in fall 2018 from the
STEPS Pre-K Project. Children participating in this study were between the ages of 4 and 5
years. The initial sample consisted of 1,277 parent-child dyads. This sample was then reduced to
534 mother-child dyads due to exclusion criteria. All data except BMI was collected via self-
administered questionnaires. Path analysis was conducted to identify relationships between the
exogenous variables (independent variables) and mediating variables with endogenous
(dependent variables). The hypothesized model was revised to exclude diabetes. Diabetes was
removed from the model due to having only two diabetes diagnoses. Multivariate simultaneous
multiple regression analysis was conducted for each hypothesized path. However, the proposed
model failed to meet the criteria to generate path coefficients. Therefore, nonsignificant paths
were omitted from the proposed model, and a revised model was generated.

The conceptual model used within this research was identified as a complex model,
holding various simple and mediated models (i.e., the age model, the perception model, the
parent model, and the child model). Inside each of these models, several paths were found to be
statistically significant. Age, parent’s dieting, and child’s dieting had the most potent effects on
child’s BMI z-score. Children whose mothers were currently dieting are significantly more likely
to diet and are more likely to increase in weight. This effect increased with age. These results are
consistent with the previous findings from studies that have shown that there is a relationship
among age, dieting, and weight. However, no relationships were found between parent
perception of a healthy child’s body size and child food behaviors on BMI z-scores. However,

this may have been caused by multiple reasons.
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In conclusion, parent and child dieting are important factors in the development of
obesity in preschool Hispanic children. As much research has shown, the role of mothers in the
development of children is vital. Regarding dietary behavior, mothers impart cultural values
regarding weight, shape, and appearance. Therefore, promoting health-promoting weight control
strategies early on is important. This will prevent children from incorporating health-
compromising dieting behaviors into their concepts, ideas, and beliefs. As the population of
Hispanics increases in the U.S., it is important to continue to examine this area. More research
should focus on qualitative measures to better assess Hispanic mothers’ perceptions of childhood
obesity. This includes higher quality questionnaires and greater sensitivity to the Hispanic
culture. Last, the results are from a sample consisting of almost all Hispanic mother-child dyads
(97% Hispanic). In order to deliver culturally appropriate health promotion programs to Hispanic

communities, this research is essential.
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sign this form. Before you sign this form, be sure you understand what the study is about, including the risks
and possible benefits to you. Any information included in this form will not be shared with any other agency
outside this study.

Please tell the researchers or study staff if you are taking part in ancther research study.
Woluntary Participation — You do not have to participate if you don't want to. You may also leave the study at

any time. If you leave the study before it is finished, there will be no penalty to you, and you will not lose any
benefits to which you are entitled.

| General Information — "Who is conducting this research?” |
Principal Investigator

The Principal Investigator (Pl) and Co Pls are the researchers directing this study; they are responsible for
protecting your rights, safety and welfare as a participant in the research. The Pl for this study is Roberto P.
Trevifio, M.D., with UTRGY Department of Health and Human Performance (DHHP); the Co-Pls are Drs. Lin
Wang and Zasha Romero with UTRGY DHHP and Dr. Xiachui Wang with UTRGY School of Mathematical and
Statistical Sciences.

Study Sponsor: U.S. Department of Health and Human Service (DHHS)

DHHS is a federal govemment agency that promotes scientific research and is funding this study (the
sponsor). The sponsor reviewed the study plan and is providing money to UTRGY so that the researchers can
conduct the study.

| Purpose of this study — “Why is this study being done?” |
The researchers are asking you to take part in a 2-year study of a children’s obesity prevention program to
understand its effectiveness. We believe that a combination of teaching, modeling healthy behaviors, and
community support in childhood can reduce the risk of developing obesity. Together, working with school staff
from LJISD and PSJAISD, we hope to improve the health of children. We will be asking students, parents,
teachers, school administrators, cafeteria staff, and nurses for their thoughts and recommendations on how to
improve the Bienestar coordinated school health program.
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This is a research study to evaluate the effectiveness of a school-based obesity prevention program.
Bienestar is a health program that combines an instructional portion of health classes, P.E. classes, parent
newsletters, communications and cafetenia classes.

Researchers hope to learn about best methods for implementation and how effective the Bienestar is in the
schools. Your feedback will help the researchers improve the Bienestar school health program.

| Information about Study Participants — “Who is participating in this research?” |
You are being asked to be a participant in this study because you or your child is enrolled in pre-kindergarten
at LJISD and PSJAISD.

How many people are expected to take part in this study?
This study will enroll approximately 5068 study participants [2352 children, 2352 parents (1 parent per child)
and 364 school staff].

[ Information about Study Procedures — “What will be done if you decide to be in the research?” |
While your child is taking part in this study, we will plan on seeing him/her with his/her class during the school
years 2018 — 2019 and 2019 - 2020, at their school: once at the beginning of the year for baseline data
collection and then at the end of the school year with post data collection (4 data collection periods). The visits
will be scheduled with the school staff of LIISD and PSJAISD.

Study Procedures - as a participant, you will undergo some of the following procedures 4 times:

« We will ask you about your child’s medical history.

¢ We will ask about your demographic information. For example, we will ask for parent educational
attainment and/or how many people live in your household.

¢ We will measure your child's height, and weight. Each measurement will take 5 minutes. We will use your
child’s height and weight to calculate their body mass index (BMI). Every child will be asked to take off
their shoes, socks, and may be asked to adjust their hair so that an accurate height and weight
measurement can be obtained.

¢ We will be recording the meals which your child consumes at school through the use of digital imagery.
This will be of breakfast, lunch, and dinner for three days.

¢ We will send home a parental health practices questionnaire for you to fill out. This questionnaire(s) will
take about 30 minutes to complete.

¢ We will measure physical activity of the child using the PACER test. This test will measure the number of
laps your child can do within a certain period of time.

¢ We will schedule parent face-to-face meeting with parents to check on their child’s health progress and to
provide you reports on your child’s health screenings.
We will schedule one end-of-the-year meet to evaluate the health program.
We will collect your child’s academic performance from the school records.

All children in your child’s grade will receive the health program, even if they choose not to take part in the
health exams.

Agreeing to participate in this study also means that you will allow us to contact and speak with you. We will
callftext you before we collect data from your child (only four times throughout the study), as a reminder. We
will also callitext you to remind you about the parent meetings we will hold. In addition, you will receive a copy
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of your child's results. Finally, we will also speak with you to answer any questions that you might have about
our research or the study.

| Risks — “What are the risks of participation in the research?” |
There are no reasonably expected nsks associated with the study procedures. To protect your child’s privacy,
physical measurements are taken behind a screen with clothing on. All study related documents will be stored
by the study team in a secure location and nobody outside of the research team will have access to the
information collected as part of this study.

For more information about nisks, ask one of the researchers or study staff.
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Are there Risks related to withdrawing from the study?

If you decide to withdraw from this study early, please discuss your decision with the Co-Investigator, Dr.
Zasha Romero. The researcher may ask you to complete study withdrawal procedures at a final study visit.
This visit includes completion of forms stating your withdrawal. There is no nisk to you if you do not complete
the final withdrawal procedures and you can choose not to participate in them.

What if a research-related injury occurs?

The investigators have taken the necessary measures to minimize known or expected risks. Nonetheless, you
may experience some secondary problems or risks even if the investigators have carefully tried to prevent
them. Inthe event of a research-related injury or if you expenence an adverse reaction, please immediately
contact your doctor and the investigators. See the section “Contact Information” for phone numbers and
additional information.

If you are injured or made sick from taking part in this research study, we will contact the parents immediately.
You will be responsible for any cost. We have no plans to give you money if you are injured.

If you sign this form, you do not give up your right to seek additional compensation if you are harmed as a
result of being in this study.

| Benefits — “How could you or others benefit from your taking part in this study?”

Y'ou may not receive any personal benefits from being in this study. However, with the gained knowledge from
the Bienestar Coordinated Health Program, you may be able to lead a healthier lifestyle and be aware of risks
associated with obesity and type 2 diabetes.

If we find out that your child is at nsk for diabetes or obesity we will inform you immediately. We will provide
you with a health report card that will inform you of your child's results.

We hope the information learned from this study will benefit other people with similar conditions in the future.

Alternative procedures or course of treatment — “What other options are there to participation in this
study?”

All children attending the LJISD and PSJAISD and who participate in the program will benefit from the
education received. Only children that are consented will take part in data collections.

| Payments — Will there be any payments for participation?

There are no payments for your participation.

Costs — Will taking part in this study cost anything?

You will not have to pay any money to take part in this study.

| Confidentiality — How will your records be kept confidential?

Information we learn about you in this study will be handled in a confidential manner, within the limits of the
law. If we publish the results of the study in a scientific joumnal or book, we will not identify you. The
Institutional Review Board and other groups that have the responsibility of monitoring research may want to
see study records which identify you as a subject in this study.
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Contact Information — Who can you contact if you have gquestions, concerns, comments or
complaints?
If you have questions now, feel free to ask us. If you have additional questions, concemns, comments or
complaints later or you wish to report a problem which may be related to this study please contact:

Primary contact:
Zasha Romero, Ph.D. can be reached at (956) 665-2881 or zasha.romero@utrgv.edu.

If pimary is not available or it is after normal work hours, contact:
Lin Wang, Ph. D. at (956) 665-5263 or lin.wang@utrgv.edu.

The UTRGVY committee that reviews research on human subjects (Insfitutional Review Board) will answer any
questions about your rights as a research subject, and take any comments or complaints you may wish to
offer. You can contact the IRB by calling (956) 665-2093 or by mail fo IRB, UTRGY, 1201 University Drive,
Edinburg, TX 78539.

| Research Consent & Authorization Signature Section |
If you agree to participate in this research and agree to the use of your protected health information in this research,
sign this section. You will be given a signed copy of this form to keep. You do not waive any of your legal rights by
signing this form.

SIGN THIS FORM ONLY IF THE STATEMENTS LISTED BELOW ARE TRUE

* You have read the above information.

+ Your questions have been answered fo your satisfaction about the research and about the collection, use and
sharing of your protected health information.

Adult Signature Section
* You have voluntarily decided fo take part in this research study.
* ‘You authorize the collection, use and sharing of your protected health information as described in this form.

AW
PM
Printed Mame of Subject Signature of Subject Date Time
AN
PM
Printed Mame of Witness Signature of Witness Date Time
Check if conzent and authonzation obfained from an individual who is unable fo read andfor wrife but can ofherwise communicate
andfor comprehend Englizh. Have wifness inifial befow.
Declaration of witness: | was present for the entire consent process. +—[initials of witness)
AW
PM
Printed Mame of Person Obtaining Signature of Person Obtaining Consent and Date Time
Consent and Authorization Authorization

Cconsent and authorization was obtained from this individual wha is unable to read and/or write but can othenwise communicate andior comprehend

English. The method used for communication with the subject was:
The specific means by which the subject communicated agreement to participate was:
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Surrogate Signature Section

+  You are voluntarily giving your consent for another person to participate in this study because you believe this person

would want to take part if able to make the decision and you believe it is in this person’s best interest.

*  You alzo authorize the collection, use and sharing of another person’s protected health information as described in

this form.
Al
PH
Printed Mame of Subject Signature of Subject, indicating Assent Date Time
(If incapable of zigning, person oblaining consent
should initial here)
AW
PH
Printed Mame of Person Giving Signature of Person Giving Consent & Date Time
Consent & Authorization for Subject Authorization
OFarent/0Guwardian/OLegally Authorized
Representative
A
P
Printed Name of Witness Witness Signature Date Time
A
F
Printed Mame of Person Obtaining Signature of Person Obtaining Consent & Diate Time

Consent and Authorization

DHHE STEPS RA coment mglisk 023018 Page § of 6
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APPENDIX D. UTRGV STEPS DHHS PRE-K SURVEYS 2018-2019

UTRGY STEPS DHHS Pre-K Surveys 2018-2019

UTRGY STEPS office use ONLY:
STEPS Project 1D+#:

Family Demographics Survey
{Demografia Familiar)

Please use a pen to fill out survey. Faver de llenar el formulario con boligrafo.

Child’s name (nombre del nifiofa): Datelfecha:
Parent's Name (nombre del padrefutor):
School’s name (nombre de la escuela):

O Check if survey is done with intensive help by others
Indicar si la encuesta se completd con ayuda de alguna ofra persona.

EEAEAA AR AR AT EE T TAAAAAARRRAE TS

Check & that apply. Indicar con un &7 las respuestas.

1. What is your relationship to this child? ; Cual es el FParentesco con el nifiofa)?
o Mother [ Madre
o Father / Padre
o Grandmother / Abuela
o Grandfather / Abuelo
o Aunt/ Tia
oUncle/ Tio
o Other Relative /Ofro panente
o Other Non-Relative (Otro, no panente

2. How old are you (the parent)? ;Cudl es su edad (padre o madre)?

Years [Afos

3. What is ethnic background of the child’s mother or female guardian?
¢ Cudl es su ongen étnico de la madredutora?

o American Indian/Alaskan Mative / Native Amencano/Nativos de Alaska
o Asian or Pacific Islander ! Asiatico o Islas del Pacifico

o African American [ Afroamericano

o Hispanic / Hispano

o Caucasian / Caucasico

o Two or more ethnicities { Dos o mas efnias

o Other/ otro:

o Do not wish to answer [ prefiero no confestar

4. What is ethnic background of the child's father or male guardian?
& Cual es su ongen étnico del padrefutor) ?
o American Indian fAlaskan Native { Native Amencana/fNativos de Alaska
o Asian or Pacific Islander / Asidtico o lslas del Pacifico
o African Amencan !/ Afroamericano
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o Hispanic [ Hispano

o Caucasian / Caucasico

o Two or more ethnicities | Dos o mas efrias

o Other/ ofro:

o Do not wish to answer [ prefiero no confestar

5. What is this child's ethnic background?
£ Cudl es el origen étnico de esfe nifio/a?

o American Indian/Alaskan MNative / Nativo Amencano/Nafivos de Alaska
o Asian or Pacific Islander ! Asiatico o Islas del Pacifico

o African American [ Afroamencano

o Hispanic [ Hispano

o Caucasian / Caucasico

o Two or more ethnicities [/ Dos o mas etnias

o Other/ otro:

o Do not wish to answer / prefiero no confestar

6. What is the highest level of education achieved by the child’s MOTHER (or female guardian)?
¢ Cudl es el nivel de educacién de la MADRE (o tutora) del nifiofa)?

o No Education / No educacidn escolar

o Some Elementary School / Farte de (a Pimana

o Elementary School / Primana

o Some Middle School / Farte de la Secundaria

o Middle School / Secundana

o Some High School ! Parte de la Preparatoria

o High School o GED ! Preparatora (o GED)

o Some College/Technical School / Parte de cursos universitarios/escuelas técrnicas
o Graduated College or Higher ! Grado universitano o mas alto

7. What is the highest level of education achieved by the child's FATHER (or male guardian)?
& Cudl es el nivel de educacion del PADRE (o tutor) del nifiofa)?

o No Education / No educacion escolar

o Some Elementary School ! Parte de la Primaria

o Elementary School / Primana

o Some Middle School / Farte de la Secundaria

o Middle School / Secundana

o Some High School / Farte de la Preparatona

o High School o GED / Freparatona (o GED)

o Some College/Technical School / Parte de cursos universitarios/escuelas técnicas
o Graduated College or Higher /! Grado universitario o mas alto

8. What is your family's total household monthly income (all sources, before taxes)?
& Cudl es el ingreso mensual fotal de todos los que viven en su casa (tofal de todas fas fuentes de ingreso,
antes de los impuesfos)?
o 30 to $999
= 51000 to $1999
o 52,000 to 52,999
o 53,000 to 53,999
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o 54,000 to 54,999

o $5,000 to $5,999

o 56,000 to $6,999

o 57,000 57,999

o 38000 or more/o mas

9. How many people live in your household? ; Cuantas personas viven en su casa?
a. Number of children {under age 18)
Ndmero de nifios (menores de 18 afios) ]:I:l

b. Number of adults (age 18 or over)
Nimero de Adultos (18 afios o mayores) 1]

10. What is your main form of transportation? Check only one.
¢ Cual es su pancipal forma de transporfe? Indicar con & UNO solamente.
o Car [ Automowvil-caro
o Bus / Aufobus
o Walk / Caminar-
o A ride from friends / Amigos lo transportan
o Other / Otro

11. Does your family participate in any or all of the following programs? Check all that apply.
ZEn qué programas familiares parficipa? Indicar con un & todas las opciones apropiadas.
o WIC {(Women, Infants and Children Program) / (Programa de Mujeres, Bebes, y Nifios)
o Food Stamps / Estampillas de Comida
o Food Bank Assistance Programs / Frogramas de Asistencia Alimenticia
o Other / Otro
o None! ninguno

12. Does anyone in the child's family have Hypertension (high blood pressure)? This includes the
child’s parents, brothers, sisters, grandparents, aunts and uncles, cousins, etc.
;Hay alguna persona en la familia del nifio(a) que fiene hipertension (presion alta)? Ya sean los papas,
hermanos(as), abuelos(as), tios(as), primos({as), etc.

Family members about Hypertension
Familiares Tes, with Mo, without Tdon't know

Hypertension Hypertension MNo sé

5i, tiene No tiene

hiperfansion hiperfension
Child’s siblings/ hermaros o Yes, Si o No o | don’t know! No s
Child's mother/ madre o Yes, Si o Mo o | don't know! No s&
Child's father! padire o Yes, Si o No o L don't know! No sé
Grandma father-side/ abuela paterma o Yes, Si o No o I don't know! No s2
Grandpa father-side/ abuelo patermo o Yes, Si o No o | don't know! No sé
Grandma mother-side/ abuela paterna o Yes, Si o No o | don't knowiNo sé
Grandpa mother-sidef abuelo paterno o Yes, Si | o No o I dent know! No se

13. Has this child been diagnosed with hypertension (meaning you were told by a doctor or a medical
worker that this child has hypertension)? cYes oo
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S nifiofa), ;ha sido diagnosticado/a con hipertension? (Por un médico)
1 51 NG
14, Does anyone in the child's family have Diabetes? This includes the child’s parents, brothers,
sisters, grandparents, aunts and uncles, cousins, etc.
¢ Hay alguna persona en la familia del nifiofa) que fiene Diabefes? Ya sean los papas, hermanos(as),
abuelos(as), tiosfas), primosias), efc.

. Family memkbers about Diabetes
Familiares Yes, with Mo, without | dom't know
Diabetes Diabetes No zé
3i, tisne Na tiens
diabetes diabefes
Child's siblings! hermanos o Yes, Si o Mo o | don't know! No sé
Child's mother’ madre o Yes, Si o Mo o | don't know! No sé
Child's father/ padre o Yes, Si o Mo o | don't know! No sé
Grandma father-sided abuela paterna o Yes, Si o Mo o | don't know! No sé
Grandpa father-sidel abuelo paterno o Yes, Si o Mo o | don't know! No sé
Grandma mother-sidef abuela paferna o Yes, Si o Mo o | don't know! No sé
Grandpa mother-side/ abuelo paterno o Yes, Si o Mo o | don't know! No sé

15. Has this child been diagnosed with diabetes (meaning you were told by a doctor or a medical
worker that this child has diabetes)? ofes oNo
Su nifio(a),; ha sido diagnosticado/a con diabetes? (Por un médico) o5i Mo

16. If this child was diagnosed with diabetes, which type was it?
o Type 1 diabetes o Type 2 diabetes o | don't know which type.
£ 5i el nifiofa) fue diagnosticado con diabetes, qgue tipo?
o Diabetes tipo 1 » Diabetes tipo 2 o No sé.

17.Which child looks healthier? ;cual niffio ve usted mas sano? Child A f Nifio 4 Child B f Nifio B

Lz =2

5 &=

H W

J) &8

Child & 7 Nirfip A Child B/ Nifko 8
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Household Health Characrenistics Surnvey

{Encuesta de la salud familiar)

Thizisasurvey about ways you plan and prepare meals for your family. As youread each

question, think about meals you prepared recently. This iz not a test! There are no

prueba! Asi gue no existen respuestas incorrectas.

Wrong answers.
En esta encuesta indigue las maneras gque usted planea y prepara alimentos para su familia.
Al leer cada pregunta, piense en las comidas que prepard recientemente, ;Esto no es una

Please tell us your relationship with the child. Are you the
grandfather, aunt, uncle, or guardian; Other, please specify: i

Es usted: madre, padre, abuela, abuelo, tia, tio o guardian, otra persona indicar } del

nino/a.

EFHMEP
Please mark how often.. YOU.

Por favor, margue gueé tan a menudo ... usted . .

: mother, father, grandmother,

1. ¥You plan your meals ahead of time? o o o o
JPianeasuscomidas por MNever ISeldom Someiimes ost of the Imost
adelantado? INuwnca Raravez Algunas me Iways

VECES Casi siempre
& mayoria
las veces

2. You compare prices before you buy food? o o o o o
sHace comparacion de precios antes MNever Seldom Someiimes ostof the |[Almost
decomprarlos alimentos? INrrca Rarawvez Algunas me falways

VECES & mayoria Casi siempre
las veces

3. Yourun cut of food before the end of the o o o o o
month? Mever Seldom Sometimes ostof the  |Almost
£ Se e acaben los alimentos (despensa) anfes  [Nunca Raravez Algunas me always
de gue termine el mes? VECES a mayoria Casi siempre

.'as VECES

4. You shop with a grocery list? o o o o
£ Compra alimentos escritos MNever ISeldom Someiimes Dst uf the |Almost
en una lista? INuwnca Raravez Algunas ime always

VECES L3 mayoria Casi siempre
ile las veces

5. Youletmeatanddairy foods sitoutfor o o o o o
more thantwo hours? Mever  |Seldom Sometmes  [Mestofthe e mpat
¢Dejacamey productos ldcteos atemperatura Nunca  |Raravez Algunas g:,a}m:a Iways
ambiente por mas dedos horas? Veces I Casi siempre
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6. You defrost{thaw) frozen foods at room o o o o o
temperature? MNever ISeldom Sometimes Maost of the  |Almost
sDescongela alimentos a temperatura INurca Raravez [ Algunas ime Iways
ambiente? veces a mayoria Casi siempre

las veces
Please mark how often. YOU..
Porfavor, indigue gué tan seguido... usted..
1. You think about healthy food o o o o o
choices when deciding whatto MNever [Seldom Sometimes Most of Almost
feed your family? INuwnca \Raravez Wigunas the time always
2Piensa an opciones de alimento Veces La mayoria |[Casi siempre
saludables, paa alimentar a su de fas veces
familia?
8. You prepare foods without adding salt? o o o o o
ZPreparacomidassinsal? MNever [Seldom Gometimes Most of Almost
INwnca Raravez vez [Algunas the time always
veces La mayoria |[Casi siempre
de las veces
9. Youuse the “Nutrition Facts” on o o o o o
the food labelto make food Mever [Seldom [Sometimes Most of Almost
choices? INunca Raravez vez |[Algunas the time always
sUsa la etiquetla de datos vecas La mayoria  |Casi siempre
nutricionales para elegir alimentos? e fas veces
10. Your children eat breakfast at home? o o o o o
sDesayunan sus nifos/as en casa’? MNever [Seldom Gometimes Most of Almost
INwnca Raravez |Algunas the time always
veces La mayoria |[Casi siempre
de las veces
11. Youeatwhole wheatbread, cereal, o o o o o
or pasta? MNever [Seldom Gometimes Most of Almost
:sConsume pan, cereal, o pasta INwnca Raravez Aigunas the time always
integral? veces La mayoria |[Casi siempre
de las veces
12. Y ouserve more thanone kind offruit o o o o o
to yourfamilyeach day? MNever [Seldom Sometimes Most of Almost
A su familia, ; Sirve mas de un tipo INuwnca \Raravez Wigunas the time always
defrutaal dia? VEeCes La mayoria |[Casi siempre
de las veces
13. Youservetwo ormore kinds o o o o o
of vegetables during your MNever [Seldom [Sometimes Most of Jaimost
family's main meal? INunca IRaravez igunas the time lways
A su familia, 2 sirve dos o mas veces La mayoria |Casi siempre
tipos de verduras en e platillo e las veces
principal del dia?
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14. Youuse reduced fat (2%), low fat o o a] o o
{1%%), ornonfat{skim)milk? Mever [Seldom Sometimes Most of Pimost
sConsume leche baja en grasa INrrca IRara vez \Wigunas the time Always
(2%), 0 (1%), 0 descremada? Veces La mayoria  |Casi siempre

e las veces
CDC) Hours/horas o a] o o O O
Less 1 hr. 2 hrs. 3hrs. 4 hrs. |More than

15 Owver the past 30 days, on average how than 1hr Shre.
many hours per day did YOU sit and menas | 1hora | 2 horas | 3 horas |4 horas .
watch TV or videos? de 1hora """ﬁ de s
En los gftimos 30 oias ;cuantas horas al s
dia permanecio semntado frente a la TV o

6. Over the past 30 days, on average how o a] o o O O
many hours per day did ¥OU use a Less 1 hr. 2 hrs. 3hrs. 4 hrs. |More than
computer, iPad, smart phone, or any than 1hr
electronic device or play games on menos | 1hora | Zhoras | 3horas 4 horas ,
computer, ipad, or any electronic device?  |de 1hora Mas de 5
En los ditimos 30 dias, 2 cuantas horas al hrs.
dia uso la computadora, iPad, teléfono
celular o jugo juegos en fa computadora,
ipad o cualguier aparato electronico? De un
promedio de horas.

17. Over the past 30 days, on average how o o o o o o
many hours per day did YOUR CHILD sit Less 1hr. 2 hrs. 3hrs. 4 hre. |More than
and watch TV or videos? than 1hr Shrs.
En los alitimos 30 dias, ; cuantas horas al menog | 1hora | Zhoras | 3 horas 4 horas|
dia, paso su nifio/a sentado viendo TV o de 1 Mas de 5
videos? De un promedio de horas. hora hrs.

18. Over the past 30 days, on average how o o o o o O
many hours per day did YOUR CHILD use Less 1 hr. 2 hrs. 3hrs. | 4 hrs. |More than
a computer, ipad, or any electronic device than 1hr Shrs.
or play games on computer, ipad, or any mMenos Ihora | 2 horas | 3 horas |4 horas .
electronic device outside of school? de 1 Mas de 5
En los ditimos 30 dias, ;cudntas horas al hora horas
dia, uso su nifo/a fa computadora, ipad o
jugd juegos en la computadora? No incluye
horas de escuela. De un promedio de froras.
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NHANES o =
19. Do you know if consumed regularly, soda (even diet or sugar-
free soda) has significant impact on a child's health such as es Mo
overweight, diabetes, tooth decays, calcium absorption? Si
£5abia gue ef consumir refrescos (sodas), aun fos de dieta o sin
azticar, causan problemas en la salud de su nifne/a? Enfermedades
de sobrepeso, diabetes, caries dentales y en absorcion de calcio,
120, Over the past 12 months, did YOU drink soft drinks, goda, or pop? o a]
En los gltimes 12 meses, ; bebio usted refrescos, sodas, o Yes No [Go o
Jasensas’? Si Question 21]
No [Pase ala
pregunta 21]
Please mark how often...YOU..
Por favor, indigue gue tan seguido usted....
20a. How often did YOU drink soft drinks, soda, or pop IN THIS SUMMER?
En el verano, ; Que tan seguido bebe refrescos, sodas, 0 gaseosas?
o a
o o o o 2-3 4-5 -
1 time per 2-3times | 1-2 times 3;::2:: g’fr m:ﬁ 1time | times | fimes Ei;:s";:;
month or less | per month | per week per day |per day| per day
::Iever 1 vez al mes o| 2-3 veces |1-2 veces al- v}acem -6 FIECES 1vezal|l 2-3 4-5 : day
unes menos al mes | la semana 918 a1 dia veces |veces al o mas
semana | semana . . veces al dia
al dia dia
20b. How often did ¥OU drink soft drinks, soda, or pop DURING THE REST OF THE YEAR?
En al g, ;Qué tan seguido bebe refrescos, S008s, 0 gase0sas?
-~ - o o B
o o o o 2-3 4.5 -
1 time per 2-3times | 1-2 times 3; 1";:: g’; :Ir;:ﬁ 1time | times | times Ei;::;r:r
Never maonth or less | per month | per week 24 veres| 5.6 veces| PET day |per day| per day day
; - - _3 - S
Nunca | 1Y T i mes |m semana| @8 | ala TR 22 eces af B OMES
= semana | semana af dr'; dia | veces al dia

20c. How often were these soft drinks, soda, or pop diet or sugar free?
£ Que tan seguido los refrescos/sodas son de dieta o sin azucar?

O
Almost never or never
Casi nunca o nuca

About % of the time
Como ¥ de las veces

=
About = of the time
Como Yz de las
veres

About % of the time
Como las 3 de las
Veoes

O
Almost always or
always
Casi siempre o
siempre
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During the past 7 days, how many minutes were YOU physically active (e, brizk walk, heavy
housework, mow lawn)?

En los ditimos Tdias, ;cuantos minutos se mantuvo usted fisicamente activo (i.e. caminar vigorosao,
tarea el hogar intensa, corta ef zacate‘césped) 7 Minutes/Minutos

During the past 7 days, how many minutes were YOUR CHILD physically active when she/he
were at home (i.e. playing outside or on the playground, helping in heavy housework such as
gardening etc.)?

En los gltimos T dias, ;cuantos minutos se mantuvo su nifio/a fisicamente activo en casa (por
efemplo: jugar en al patio o en ef pargue, ayudar con las tareas del hogar o jardineria,

etc.) Minutes/Minutos

CDC’'s BRFSS o o
23, Are YOU now trying to lose weight? Yes [Go to Question 25] Mo
£ Esta usted intentando bajar de peso? &I (Pase a iz pregunta 25]
24. Are YOU now trying to maintain your current o o
weight (that is to keep from gaining weight)? Yes Mo
£ Estd usted intentando mantener su peso actual S

(o sulbir de peso)?

25,

Are YOU eating either fewer calories or less fat o o o o
to lose weight or keep from gaining weight? Wes, fewer Yes, less  Yes, fewer Mo
£ Estd usted comiendo menos calorias o menos  |calories fat calories and
grasa para bajar de peso o evitar suhir de peso? less fat
Simenos Si, menos
calories grasa 51, menos
icalorias v
ymenas grasa

6.

Are YOU using physical activity or exercise to o o
lose weight or keep from gaining weight? Yes Mo
£ Estd ysted haciendo alguna actividad fisica Si

para bajar de peso o no subir de peso?

2.

Iz ¥YOUR CHILD now trying to lose weight? o o
£ Esta infentando gue su nifto/a, baje de peso? 'es [Go to Cusstion 25 Mo
5i Pase a Ia pregunta 20

8. Iz YOUR CHILD now trying to maintain your o o
current weight (that is to keep from gaining Yes Mo
weight)? Si
£ Esta manteniendo of peso actual (no subir de
peso) de su pifio/g?

235




UTRGV STEPS DHHS Pre-K Surveys 2018-2019

29,

Iz YOUR CHILD eating either fewer calories or O o o o
less fat to lose weight or keep from gaining Yes, fewer Yes, less  Yes, fewer Mo
weight? icalories fat calories and
LEstd su nifio'a comiendo menos calorias o |ess fat
menos grasa para bajar de peso o evitar subir de |Si, menos Si, menos
paeso? icalorias grasa S, menos

\calorias v

imenos grasa

B0,

Iz ¥YOUR CHILD using physzical activity or o o
exercise to lose weight or keep from gaining Yes Mo
weight? Si

£ Esta su gifiolg haciendo alguna actividad fisica
para bajar de peso o no subir de peso?

Sleeping/Dormir

31.

{A) On weekdays (l.e. school days), about what time does YOUR CHILD go to bed at night?
{Hote: please enter the time when your child lies down and closes his/her eyes, not the time
when shelhe goes to bed but with a book, iPAD, TV, etc.) pm

Durante los dias de la semana (dias de escuela), 8 gué hora de la noche se duerme sy nifo/a?
(Nota: Por favor indicar la hora cuando el nifioda cierra sus ojos para dormir) pm

B) On weekdays (i.e. school days), about what time does YOUR CHILD get up in the morning?
am
Durante los dias de la semana (dfas de escuela), a gué hora de la mafana se levanta su nifin/a?
am am

32.

A) On weekends or holidays (i.e. no school days), about what time does YOUR CHILD go to bed
at night? (Note: please enter the time when your child lies down and closes his/her eyes, not the
time when she'he goes to bed but with a book, iIPAD, TV, etc.) pm

Durante of fin de semana o dias festivos (no dias escolares), a qué hora de la noche se duerme
sy nifio/a? (Nota: Por favor indicar la hora cuando el nifio/a cierra sus ojos para

dormir) pm

B) On weekends or holidays (i.e. no school days), about what time does YOUR CHILD get up in
the moming ? anm

Durante of fin de semana o dias festivos (no dias escolares), a qué hora de la mafana se levanta
su niite/a’? am

10
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Table E1

APPENDIX E. SUPPLEMENTAL TABLES

Household Demographic Survey — Questions Pertaining to Parent’s Dieting Behavior

Used In:

s Ouesti Used In:
ource uestion B
STEPS. Pre-K This Study
Project
“1996 Behavioral Q36. Are you now trying to lose weight? Used Used
Risk F . .
1S _actor_ Q37. Are you now trying to maintain your

Questionnaire — t weidht (that is to keen f . Used Not Used
Section 7: Weight cur.re[?t \;velg (that is to keep from gaining se ot Use
Control” from the weight)?
Centers for Disease  Q38. Are you eating either fewer calories or
Control and less fat to lose weight or keep from gaining Used Used
Prevention weight?

Q39. Are you using physical activity or

exercise to lose weight or keep from gaining Used Used

weight?

Q40. In the past 12 months, has a doctor,

nurse, or other health professional given you Not Used Not Used

advice about your weight?
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Table E2

Household Demographic Survey — Questions Pertaining to Child’s Food Behavior

Used By:
. . By STEPS  Used By:
Source Section Question Pre-K This Study
Project

“2012 Behavior Not Q1. How often do you plan meals ahead of time? Used Not Used
Checklist” from The Applicable Q2. How often do you compare prices before you buy food? Used Not Used
United States Q3. How often do you run out of food before the end of the month? Used Not Used
Department of Q4. How often do you shop with a grocery list? Used Not Used
Agriculture’s (USDA) Q5. How often do you let these foods sit out for more than two hours? Used Not Used
Q6. How often do you thaw frozen foods at room temperature? Used Not Used
Q7. When deciding what to feed your family, how often do you think about healthy food choices? Used Not Used
Q8. How often have you prepared foods without adding salt? Used Not Used

Q9. How often do you use the “Nutrition Facts” on the food label to make food choices? Used* Used
Q10. How often do your children eat something in the morning within 2 hours of waking up? Used Not Used
“2012 Behavioral Section: Q1. When you eat bread, do you eat whole wheat bread? Used Not Used
Checklist” from The Whole Q2. How often do you make main dished from scratch? Used Not Used

Expanded Food and Grains Q3. How often do you prepare dishes from scratch? Not Used NA

Nutrition Education Section: Q4. Do you use low-fat (2%), very low-fat (1%) or nonfat milk? Used Used

Program (EFNEP) Fat Q5. How often do you eat low-fat foods instead of high-fat foods? Not Used NA

Q6. Do you eat low-fat foods instead of high fat foods? Not Used NA

Q7. How often do you eat fried foods? Not Used NA

Q8. Do you eat a lower-fat food instead of a regular-fat food? Not Used NA

Q9. How often do you make main dished from scratch? Not Used NA

Q10. Do you take the skin off chicken before eating it? Not Used NA

Q11. How often do you trim fat from meat (such as beef, chicken, or pork) before cooking or eating? Not Used NA

Q12. In the past month, how often did you read food labels to select foods with less fat? Not Used NA

Q13. How often do you prepare dishes from scratch? Not Used NA

Section: Q1. Do you eat more than one kind of fruit each day? Not Used NA

Fruits & Q2. Do you eat more than one kind of vegetable each day? Not Used NA

Vegetables Q3. Do you serve different vegetables and fruits every day? Not Used NA

Q4. How often are 5 servings of fruits and vegetables offered to your family, to eat each day? Not Used NA

Q5. Do you eat 3 or more servings of Vegetables each day? Not Used NA

Q6. Do you currently eat 2 or more servings of fruit every day? This includes fresh, frozen, canned, and 100% fruit juice. Not Used NA

Q7. Do you currently eat 3 or more servings of vegetables every day, including fresh, frozen, canned, and 100% juice? Not Used NA

Q8. Do you serve more than one kind of vegetable to your family each day? Not Used NA

Q9. How often do you serve more than one kind of fruit to your family each day? Used Used

Q10. Do you eat 2 or more servings of fruits each day? Not Used NA

Q11. How often do you serve more than one kind of vegetable to your family each day? Not Used NA

Q12. How often do you serve 2 or more kinds of vegetables during your family's main meal? Used Used

Q13. Do you try new ways of preparing vegetables and fruits? Not Used NA
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Table E2. Household Demographic Survey — Questions Pertaining to Child’s Food Behavior (continued)

Used By:
. . By STEPS  Used By:
Source Section Question Pre-K This Study
Project
Section: Q14. Do you have enough time to prepare vegetables as often as you want? Not Used NA
Fruits & Q15. Do fresh vegetables spoil before you can use them? Not Used NA
Vegetables Q16. How often do you consume foods like these: green, leafy vegetables; grains; orange juice; and beans? Not Used NA
(continued) Q17. Do you eat five or more servings of vegetables and fruits each day? Not Used NA
Q18. Do you serve more than one kind of fruit to your family each day? Not Used NA
Q19. Do you know how to tell if a fresh vegetable is of good quality? Not Used NA




