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Abstract

Introduction: Nutritional intake is often controlled and rationalized through an individual’s
status of eating competence (EC). EC is defined as allowing oneself to be comfortable,
flexible, and positive with eating while respecting personal desires and enjoying nourishing
food. EC is divided into 4 sub categories: eating attitudes, food regulation, food acceptance
and contextual skills. Competent eaters are more likely to consume more essential vitamins
and minerals for functional health, compared to those whose were not competent eaters.
Researchers have examined the role mothers play on influencing children’s eating pattern
development and have found that modeling is thought to be a significant predictor of
children’s dietary intake, especially fruit and vegetable (F/V) consumption. The aim of this
study was to examine possible relationships between maternal eating competence and its
potential role on maternal and child F/V intake.

Methods: This is a cross-sectional study of mothers (n=68) recruited from preschools in
Central New York and Central North Carolina. Maternal and child dietary data (maternal
report for both) were collected using two online F/V screeners (2-Item and 16-Item).
Maternal eating competence scores were assessed using Satter’s Eating Competence
Survey, ecSI 2.0. Income categories were calculated using guidelines determined by the
Department of Health and Human Services (HHS). Federal poverty level (FPL) was
computed based on the number of people in the household compared to annual income
reported to determine whether a participant fell below or above the 2018 FPL.
Comparisons were made between a mother’s total eating competence score and the F/V
intakes for both her and her child. The relationship between a mother’s F/V intake and a
child’s F/V intake was also examined.

Results: Forty-five percent of mothers were considered to be eating competent with an
average eating competency score of 31+7.8 (eating competence = >32). As a whole, this
population exhibited high aptitude in eating competence categories. Mothers’ eating
competence scores positively correlated with the number of cups of F/V children
consumed (p<0.05). A mother’s eating competence was significantly and positively
associated with a child’s total fruit intake (cups/day), salad intake (cups/day), and
consumption of other vegetables (cups/day). Mothers’ eating competence was also
significantly and positively associated with the cups/day of vegetables she consumed
(p<0.05), but not the number of cups/day of fruit and fruit juice consumed. No statistically
significant differences were found in total fruit or vegetable intake of children with EC
mothers compared to those with non-EC mothers.

Conclusions: There are significant associations between maternal and child fruit and
vegetable intake in relation to maternal eating competence. Increased maternal eating
competence plays a positive role in increased intake of F/V of preschool aged children.
Eating competence supported increased vegetable intake in mothers based on current
dietary recommendations (2.5-3 cups/d) but did not predict adequate intake. Less than
half of the participants were found to be EC, creating an area of potential improvement. The
relationship between maternal EC and child diet quality needs continued exploration as the
current study provides initial evidence to expand upon this in future research.
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1. Literature Review
A. Introduction

Childhood obesity is a threat to the growth and development of today’s youth. As
such, there are many aspects of this ongoing trend that should be examined in detail. One
factor often related to child dietary quality is maternal influence. The ways in which a
mother’s influence contributes to the formation of lifelong eating behaviors may affect the
development of a child’s eating competence. Eating competence (EC) is defined as the
ability to allow oneself to be comfortable, flexible, and positive with eating while respecting
personal desires and enjoying nourishing food (Satter 2007). This literature review
explores our current understanding of the link between measures of maternal eating
competence (EC) and the quality of diets being consumed by their children.

Ellyn Satter and colleagues have divided the concept of eating competence into four
constructs, describing the idea in terms of eating attitudes, food acceptance, internal
regulation of food intake, and eating context (Satter 2007, Lohse et al. 2012). Through this
unconventional approach these categories are often used to define a state of aptitude by
assessing a person on emotional integrity and the level of comfort a person has when
engaging in eating behaviors. Nutritional intake is often controlled and rationalized
through each individual’s status of eating competence, which can affect not only quantity
but quality of diet. Competent eaters are more likely to consume considerably more
essential vitamins, such as vitamin C, A, B6, thiamin, niacin and folate, but also essential
minerals for functional health, compared to those who are not competent eaters (Lohse et
al. 2012). Children constantly observe their mothers. Maternal attitudes toward food are

not only transferable through behavioral trends but also through diet quality, as mothers



are generally the procurers, planners, and preparers of meals eaten in the home (Lohse et
al. 2012). Maternal eating competence can be used as an effective eating management tool
that allows for intra-individual approaches to eating, as well as transforms a child’s attitude
and behavior as related to food. Mothers can encourage positive bio-psychosocial outcomes
in relation to more nutrient dense diet qualities through mother child interactions (Lohse
etal. 2012).
B. Eating Competence
a. Eating Attitudes
Within the concept of eating competence, eating attitude is one of the largest
contributors to attaining the status of a competent eater. According to the ecSatter model,
having a positive outlook when eating leads to further significant ties to consuming foods.
This consists of being excited about eating but also being more confident. Furthermore, one
is more relaxed and able to accommodate unforeseen events in relation to eating without
becoming distraught or agitated (Satter 2007). Eating attitudes come from an internal
relationship with oneself in order to support one’s own nutritional health and well-being.
i. Internal Regulators of Eating Attitudes
In connection to the external world, attaining self-trust in the ability to appropriately
acquire the proper amount of food while simultaneously listening to the wants and needs
of the individual is a fundamental aspect of eating competence (Satter 2007). The
foundation of eating is centered around the attitudes formed early in development, which
leads to the behaviors one will follow throughout life. These factors can affect an individual
either positively or negatively in relation to eating (Satter 2007). More commonly referred

to as mindfulness, this concept increases an individual’s awareness of their ‘internal



experiences’ while accepting their surroundings through emotional regulation (Alberts et
al. 2012). These concepts are in line with the negation of creating problematic eating
behaviors in both children and adults (Alberts et al. 2012).

In comparison to the aforementioned internal regulators of eating attitudes,
environmental factors also contribute to the eating attitudes of an individual. Such factors
consist of food availability, socioeconomic status, education level, interpretation of dietary
recommendations, and psychological elements that can have immense control over an
individual’s thoughts or attitudes towards food (Satter 2007). A recent study evaluated the
relationship between education level and diet and whether attitudes towards healthy diets
mediated this relationship. Within the study researchers were able to identify that more
highly educated people were significantly more likely to follow a diet that was consistent
with the dietary guidelines (Le et al. 2013). Socioeconomic status has also been identified
as a major component indicative of the creation of eating attitudes. This is troubling in that
a 2012 Gallup Poll found that 21% of Americans are regularly concerned with having
enough money to buy adequate amounts of food (Freeland-Graves and Nitzke 2013).

When faced with economic and social barriers people form their attitudes based on
their surroundings. According to Nicklas et al. (2013), common perceptions that surround
fruit and vegetable (F/V) consumption are less than positive (Nicklas et al. 2013).
Perceptions such as preparation time, cost, skills needed, as well as taste and preference
are major contributors to lack of consumption (Nicklas et al. 2013). In addition, cultural
barriers and beliefs play a role in certain food items being neglected in the United States
today. Consistent across the literature, specific sub-cultures such as African American,

Asian, Hispanic, and American Indian are found with lower levels of adequate F/V



consumption due to the items not being culturally specific in nature (Nicklas et al. 2013
and Freeland-Graves and Nitzke 2002).

According to Satter, there are four basic principles in attaining a positive
eating attitude: (1) a positive interest in food and eating; (2) responsive attunement
to inner and outer food experiences; (3) relaxed self-trust about managing food and
eating; and (4) harmony among food desires, food choices, and amounts eaten
(Satter 2007). However, in regards to the general public, negative eating attitudes
have been expressed frequently in the past leading into the present day, due to lack
of perceived consistency within nutrition policy (Satter 2007). This could be having
negative consequences on the attitudes surrounding eating, leading to a decrease of
eating competent Americans overall.

ii. Eating Attitudes: Reports

Recent surveys have been designed to gain insights into the average American’s
opinion of diet and the dietary advice available to them. In consideration of the Total Diet
Approach implemented by the Academy of Nutrition and Dietetics, researchers have
emphasized the avoidance of dichotomous thinking; such as ‘good’ or ‘bad’ food and
instead focused on presenting the public with all food (Freeland-Graves and Nitzke 2013).
The attitude of the American public reflects this idea. The International Food Information
Council Foundation’s Food & Health Survey 2015 found that 78% of Americans would
prefer to “hear what they should eat instead of what they shouldn’t eat” (International
2015). When examining the latest Gallup poll (2016), there has been a slight, somewhat
steady increase about the perceived healthy diets Americans believe they follow. Positively

speaking, when asked “how much do you pay attention to the nutritional information listed



on foods?,” only 14% of Americans said they did not pay attention to nutrition facts
information (Gallup 2016). This figure has increased according to the 2005-2006 National
Health and Nutrition Examination Survey (NHANES) data, which showed that 61% of
Americans reported using the Nutrition Facts Label when making purchasing
considerations (Freeland-Graves and Nitzke 2013).

Furthermore, the Gallup Organization for the American Dietetic Association, now
referred to as the Academy of Nutrition and Dietetics, surveyed Americans on the basis of
how to eat a healthy diet. Overall from 1993 to 2002, there was a decrease in participants
who reported being 'very confused’ (5% to 3%) about being knowledgeable and capable of
consuming a healthful diet. However, many participants still reported confusion on how to
eat a healthy diet (Gallup 2016). This survey is helpful in identifying the attitudes that
Americans have surrounding eating, but more importantly it portrays the desire most
American have for eating a healthful diet. However, only 24% of Americans noted that they
‘take a great deal of control over the healthfulness of their diet’ according to the Food &
Health Survey 2015 (International 2015). These notions highlight the disconnect of actually
attaining a healthy diet due to confusion and lack of confidence in achieving one.

According to the 2015 PARADE magazine survey, “What America Eats: Lunch 2015,
Hartman Group researchers found that in today’s accelerated food environment, snacking
now is responsible for 50% of American eating (Ashton 2015). Researchers identified that
current eating attitudes shifted to account for the speed of today’s business, as well as
social world. Americans have become distracted, losing the emotional and physical
connection to eating, as it is seen as a tedious task deterring from the busy lifestyle of

Americans today (Ashton 2015). There are many suggestions and recommendations found



within the USDA’s MyPlate, consisting of three meals a day with one or more snacks (Kant
and Graubard 2015). What seems to be lacking however is the consideration of the
increased rate of snacking occurring in the U.S. There has been an increasing need for
coinciding recommendations on healthful snacking options within the recommendations
for the general public (Kant and Graubard 2015).

This distance from past eating through mindful consideration and time is now
modernized into attitudes surrounded by speed, convenience, and price. According to a
study conducted in 2014, Jordan et al. (2014) found that ‘mindfulness is associated with
healthier snack choices’ (Jordan et al. 2014). However, this idea is dependent on the
subject’s ‘attitudinal preference’, which is generally neglectful towards snacks such as
fruits, and instead holds higher preferences for sweets (Jordan et al. 2014). These new
attitudes are leading Americans to ignore their internal regulation system, losing the
pleasure food brings when one is fully immersed in eating situations. Reported within the
Food & Health Survey 2015, 28% of men spend less than 15 minutes per day preparing and
cooking their food (International 2015). The new ‘distracted eating’ ideology is shown to
create tendencies of overeating; further adding to the obesity concerns America is faced
with today (Ashton 2015, Kant and Graubard 2015, and Jordan et al. 2014.).

As mentioned previously, Americans are showing interest in a healthy diet and
lifestyle more frequently than in past decades (International 2015). However, the barriers
they face in attaining helpful, factual information can bode difficult and sometimes
negatively upon eating attitudes overall (Satter 2007). According to the Food & Health
Survey 2015, 63% of Americans have at least seen the MyPlate graphic and 42% actually

know how to utilize the MyPlate graphic (International 2015). This statistic leaves room for



attainable access for the general public to properly use and understand the information
found on the Internet today. Although the Internet has become a more user-friendly way to
access everyday life information, particular research has alluded to certain difficulties
faced by the general public when trying to attain accurate nutrition information
(Sutherland et al. 2005). Americans generally obtain their nutritional information and
guidance using television sources, the Internet, newspapers, doctors, as well as family and
friends (Freeland-Graves and Nitzke 2013). In regards to attainable nutrition information,
according to the 2010 American Dietetic Association Survey Says, 60% of Americans have
difficulty locating ‘accurate food and nutrition information on the Internet’ (Survey Says
2010). Unfortunately, the reality is that many adults seeking nutrition information on the
Internet are using unreliable sites that lack scientific evidence for the advice offered
(Survey Says 2010).

According to Sutherland et al. (2005) the largest problems with Internet searches
were content quality, usability, and readability. Within this study researchers found that
the lack of scientific evidence to support specific claims found on .com sites contributed to
the negative usability rating (Sutherland et al. 2005). Furthermore, the largest implication
of Internet searches for nutrition was the lack of readability within sites that were referred
to as the most accurate sources for nutrition information (Sutherland et al. 2005).
Interpreting the readability using the Flesch Reading Scale, researchers found that “54.8%
of U.S. adults would be able to read the information accessed through the general search;
this drops to 37% for the sites regarded as scientifically based information”(Sutherland et
al. 2005). As you can clearly see, there is a gap between the information that would be

regarded as helpful and the lack of accessibility by those who need it. Also, the assumption



that every American has Internet access could be inappropriate as well. These findings
result in the furthering of mistrust and negative consequences on American eating
attitudes. Furthermore, it propagates the continuing the cycle of hopeful life changes faced
with unrealistic expectations and resistance both intrinsically and extrinsically (Survey
Says 2010 and Satter 2007).
b. Food Acceptance

Like eating attitudes, food acceptance is portrayed as one’s ability to be calm and
excitable in the presence of food while maintaining biological demands for gustatory
rewards (Satter 2007). The acceptance of food is a complex and ever changing aspect of
human eating. According to the Hierarchy of Food Needs created by Ellyn Satter, food
acceptance is a state where a person is no longer in danger of hunger and has the ‘ability to
acquire acceptable foods in socially acceptable ways’ (Satter 2007). This stems from the
main principles of food acceptance based on positive attitudes that surround the eating
experience (Satter 2007). A primary objective to attaining positive eating acceptance
patterns is the capability to experience new foods without immediate rejection (Satter
2007). There are many motivating factors that affect an individual’s eating, lending to both
positive and negative eating behaviors that become encoded into personal habits (Satter
2007, Wadhera and Capaldi-Phillips 2014, Blissitt and Fogel 2013, and Mennella 2014).
Researchers have examined both intrinsic and extrinsic factors that lend to habit
formations on acceptable foods. This process of either accepting or rejecting foods is
largely indicative of future patterns of consumption to be followed late into adulthood
(Satter 2007 and Wadhera and Capaldi-Phillips 2014).

i. Intrinsic Factors Influencing Food Acceptance




In order for an individual to accept a food, they first must be willing to try it (Blissett
and Fogel 2013). Sensory process or sensory sensitivity is thought to be the foremost
influential factor impacting food acceptance. As of recently, researchers believed that taste
or taste perception was the most powerful indicator of food acceptance for a new food.
However, research is beginning to show that a person actually is more influenced by food
through the eyes, otherwise known as sensory processing (Wadhera and Capaldi-Phillips
2014 and Blissett and Fogel 2013). This image develops early sensory processing that will
contribute to future flavor preferences to be held later in life (Nicklaus 2009 and Mennella
2014). With each food having its own unique set of characteristics, children use their
multiple sensory properties in order to distinguish good from bad (Blissett and Fogel
2013). Taste, smell, tactile (texture), as well as auditory perceptions create the wide range
of sensory experiences one can have when engaging in an eating occasion (Blissett and
Fogel 2013 and Wadhera and Capaldi-Phillips 2014). When children struggle with new
food items or combinations of foods, it is most likely related to the fact that they process
this new item as different. Different in the sense that it strays from the previous
classifications of foods they have already mentally or ‘internally’ known as ‘familiar’
(Blissett and Fogel 2013). Nicklaus (2009) refers to this process as ‘sensory imprinting’,
which occurs early in life and creates strong beliefs about foods that can be very hard, if not
impossible, to alter later in life (Nicklaus 2009).

Created by the occurrences associated with sensory stimuli, taste preference or
rejection is highly suggestive of early life experience that had imprinted as good, bad, or
unfamiliar (Blissett and Fogel 2013, Nicklaus 2009, and Wadhera and Capaldi-Phillips

2014). An important concept researchers are investigating is the notion that taste portrays
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a child’s sensitivity to rather bitter items. The most commonly cited vegetable, ‘broccoli’, is
a strong predictor of future F/V consumption (Blissett and Fogel 2013). This concept is
actually a biological response to a human’s innate capability to reject and accept certain
flavors in order to avoid being poisoned (Mennella 2014). Flavors that are interpreted as
safe consist of salty, sweet, as well as the palatable fat, which increases acceptance and
preference through satiety (Mennella 2014 and Satter 2007). Within the early years of life,
taste perceptions are not only extremely heightened as a circumstance of the biology of
infancy, but also from a lack of exposure to food items that begin to be rapidly introduced
to the developing infant (Blissett and Fogel 2013 and Mennella 2014). As humans are
predisposed to prefer sweet over bitter, researchers identified that even within a few hours
after birth, infants will instinctually consume more of a sugar solution compared to water;
while displaying a more relaxed demeanor and may even smile (Mennella 2014).

However changes in taste are not constant, as humans grow and develop, so does
taste preference and acceptability (Satter 2007, Mennella 2014, and Blissett and Fogel
2013). Furthermore, researchers have begun to make the connection between the ‘bitter
taste’ of most vegetables and food sensitivity among young children (Blissett and Fogel
2013). In a study conducted in order to examine this notion, researchers found that
children 3 to 6 years old have a stronger ‘bitter taste sensitivity’ in relation to school
children, in which have lower sensitivity and consume more ‘bitter’ vegetables such as
broccoli (Blissett and Fogel 2013). In addition, researchers Wadhera and Capaldi-Phillips
(2014) analyzed the influence that the color of foods can have on the perceived taste of
food (Wadhera and Capaldi-Phillips 2014). Studies show that people are more likely to find

foods more palatable if they are of familiar color that match the food item given. For
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example, researchers identified that individuals found brown milk chocolate candies to
taste more ‘chocolatey’ compared to chocolate that was colored green, an unfamiliar
chocolate color (Wadhera and Capaldi-Phillips 2014). This could provide insight for future
studies in why seeing alarming colors (such as green) that often tend to interact with the
olfactory senses, could inhibit or discourage young children as well as adults from eating
such foreign substances, such as green vegetables.

Neophobia is a usual pattern of eating that creates the commonly referred to as
‘food ruts’ in young children. As per Nicklaus (2009), “19% of 4-6 month-old infants were
judged to be “picky” by their mothers but this percentage rises to 50% in 19-24 months”
(Nicklaus 2009). The concerning matter however is that neophobia is very common within
this age group, certain behaviors or patterns of eating could become routine, creating a
lifelong ‘lower range’ of acceptable foods (Blissett and Fogel 2013). Researchers have
hypothesized that neophobia is a heritable trait, intensifying food restriction and rejection
through maternal feeding practices (Blissett and Fogel 2013). This is a cause for concern
since children are far less likely to be exposed to a variety of healthful foods if their parents
already rejected those particular items themselves (Blissett and Fogel 2013). In
conjunction with neophobia, a child’s temperament is a key aspect in determining food
acceptance. Within the literature, temperament is increasingly showing to be a major
predictor in certain food behaviors as well as child weight outcomes. In a study looking at
gender in relation to temperament, researchers identified that boys were more easily
distracted compared to their counterparts (girls). Girls found more comfort in being
soothed by food which was related to increasing weight status overall (Blissett and Fogel

2013). Furthermore, parents contribute to a child’s temperament through action and/or
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reaction. Feeding situations are highly interactive and can often become a stressful event if
a parent feels that they are not providing enough food for their child. Child temperament is
shown to effect parental feeding strategies, which can give rise to less productive feeding,
creating potential feeding problems (Blissett and Fogel 2013).

ii. Extrinsic Factors Influencing Food Acceptance

There is extensive research on the complexity of extrinsic factors that affect food
acceptance. Three major contributors to food acceptance have been identified: parental
modeling, the food environment and parental feeding practices (Blissett and Fogel 2013).
Parental modeling is thought to be the largest indicator of a child’s dietary intake,
especially F/V consumption (Goldman et al. 2012, Tylka et al. 2013, Blissett and Fogel
2013, and Coulthard and Blissett 2009). Goldman et al. (2012) states that increased
awareness of not only positive parental modeling such as the consumption of F/V in the
presence of their child, but also the negative consequences of parental modeling such as
not eating the F/V they serve to their children (Goldman et al. 2012). Furthermore,
parental reactions to F/V consumption are also seen to provide connections to positive role
modeling. Enjoyment in consuming F/V in the presence of developing children increases
that child’s probability of at least trying the new food (Goldman et al. 2012). From a global
health perspective, this concept is important due to the fact that as of 2009, 51% of
children and 54% of parents did not consume the recommended ‘5 a Day Fruits and
Vegetables’, in order to acquire proper nutrition (Coulthard and Blissett 2009). However,
researchers are still unable to pinpoint the exact mechanism in which parental modeling
effects child F/V consumption (Blissett and Fogel 2013). Many factors that contribute to

increased consumption of F/V are unclear at this time. Consumption alone, facial
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expressions provided, or verbal messages during feeding interactions seen in regards to
the effectiveness of providing dietary variety are still being considered (Blissett and Fogel
2013). Regardless of confounding variables, children are more likely to consume F/V if they
are both freely available to them and if an adult or peer expresses enjoyment during
consumption (Blissett and Fogel 2013 and Goldman et al. 2012).

A major predictor of food acceptance is prior parental modeling and food
availability, in connection with the family food environment. With children, the
environment in which they are first exposed to food is crucial in creating food preferences.
Exposure to different food items allows for the opportunity to become familiar with the
diverse sensory effects of different foods (Blissett and Fogel 2013). Without this initial
exposure, the child is less likely to try novel foods outside of the home (Blissett and Fogel
2013). Accessibility is highly affected by socioeconomic status of the family (Blissett and
Fogel 2013). In a study that focused on lower income families and their food purchasing
habits, 17% of income was used for food procurement. This financial limitation led
researchers to presume that high cost produce items were not regularly available due to
affordability (Goldman et al. 2012). This situation, known as food insecurity, can lead to a
cycle of obtaining foods that are energy dense, compared to nutrient dense, as satisfying
hunger is more important than the nutritive value (Satter 2007). Furthermore. Satter
asserts that poor dietary intake such as lower consumption of F/V, whole grains, and dairy
products is responsible for the weight gain connected with food insecurity (Satter 2007).

It should now be clear that food acceptance is highly dependent on the parental
feeding practices used. Food behaviors are shaped within the context of an interactive

relationship known as the parent-child dyad (Schwartz et al. 2011). Satter initially
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identified the concept of the division of feeding responsibilities held by both parent and
child as a harmonious feeding relationship that promotes healthful choices as well as
proper portion sizes to maintain satiety and trust (Satter 2007 and Tylka et al. 2013).
Within this relationship, parents (most commonly mothers) should provide eating
situations that are regular in nature, but also timely, in a distraction free ‘safe’ area; most
importantly a mother should use feeding practices as they see fit (Tylka et al. 2013). On the
other hand, the child holds the responsibility of demonstrating to the parent that they have
attained enough food and have become satiated (Tylka et al. 2013). Parental feeding
practices can be both interactive and reactive due to the unforeseeable interactions parents
and children have when eating (Blissett and Fogel 2013, Schwartz etal. 2011, and Tylka et
al. 2013). Particular parental practices often observed include the restriction of foods,
pressure to eat, control, physical prompting, as well as reward as a tool to eat unwanted
foods (Blissett and Fogel 2013, Schwartz et al. 2011, Tylka et al. 2013, Peters et al. 2011). In
addition, parental feeding styles have often been studied throughout the literature, with a
focus on the effectiveness or lack thereof on each style; authoritative/democratic,
permissive/indulgent, authoritarian, or neglectful (Schwartz et al. 2013).

Controlling parental feeding practices such as food restriction or pressuring a child
to eat have been studied extensively in order to try to correlate parental practice with
future behavior (Peters et al. 2011). Restricting an individual’s food, especially in the
developmental phases of food acceptance, can create strong desires for such forbidden
foods creating lower self-regulation of an individual’s appetite (Blissett and Fogel 2013,
Peters etal. 2011 and Schwartz et al. 2011). Restricting practices often result in unhealthy

diets leading to increased body weight and subsequent higher BMI scores (Peters et al.
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2011 and Blissett and Fogel 2013). Similarly, controlling practices stem from trying to
avoid weight gain or prevent the further weight gain of a child who is thought to be
overweight in the eyes of parents or primary care physicians (Peters etal. 2011).
Researchers have examined mothers who restrict their own diets and found that these
particular mothers were more likely to restrict their child’s food intake as well, leading to
episodes of eating in the ‘absence of hunger’ (Tylka et al. 2013 and Schwartz etal. 2011).
Pressuring a child to eat healthful foods such as F/V may also lead to particular responses
associated with higher unhealthful snack consumption with higher amounts of sugar and
fat (Peters et al. 2011). Tylka et al. (2013) found that the younger maternal age and being
from the Hispanic or African American ethnicity were common predictors in the tendency
to pressure one’s child to eat (Tylka et al. 2013).

On the contrary, physical prompting when introducing novel food items has been
suggested to be a beneficial tool when feeding young children (Blissett and Fogel 2013). In
a particular study trying to identify the best facilitator to get children to consume F/V,
researchers found that children were more likely to try, taste, or enjoy the new food if
physical prompts were offered such as ‘moving the food towards the child, passing it to the
child, holding it up to the child’s line of sight etc., assisting acceptance’ (Blissett and Fogel
2013). Lastly, parents who utilize rewarding as a motivator for eating must be cognizant of
the positive and negative consequences that this strategy has with children. Studies have
shown that both positive and negative results can come from the use of rewards within the
feeding domain. When children are offered food as a reward for another food item (such as
the classic “you get dessert if you finish your broccoli”) it is seen to have negative effects on

that child’s future acceptance of the non-reward foods. Furthermore, this practice also
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increases the desire to have the non-core reward foods more often (Blissett and Fogel
2013). However, positive attributes have been seen when a non-food item is used as the
reward, such as offering stickers instead of cake (Blissett and Fogel 2013). This concept has
not been rigorously studied, although it provides good insight on the two-fold scenario this
strategy can have on food acceptance. Furthermore, a child’s temperament is highly
indicative of the effectiveness of this parental feeding strategy. Some children can be more
susceptible to requiring a reward more frequently compared to other children, leading to a
potentially dangerous feeding situation between parent and child, possibly affecting the
child’s future regulation of food (Schwartz et al. 2011).

c. Regulation of Food Intake

Internal regulation with respect to eating competence is derived from the

dominating component of eating competence, attitudes and behaviors (Satter 2007).
Internal regulation is a bidirectional human attribute in which hunger and satiety dictate
the amounts and types of foods needed. Meanwhile, appetite dictates pleasure foods and
variety (Satter 2007). In order to maintain homeostasis, the body’s natural ability to
somewhat regulate body weight, Satter expresses the importance of physical exercise
(Satter 2007). According to Satter (2007), physical exercise in relation to the regulation of
intake is not to control or intend for weight loss, but to merely increase one’s health status
and overall well being (Satter 2007). Allowing one’s self to feel and respect internal cues,
such as hunger and satiety in appropriate and efficient ways, is in agreement with EC
ideology (Satter 2007). Regulation of intake is highly dependent on one’s ability to
discontinue eating when satisfied biologically; this is a potential factor in America’s current

obesity trend (Satter 2007). There are many factors that combat/support normative
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regulation of intake, but over the last few decades the general public has been less in tune
with the physiological signs of eating. Furthermore, research has indicated that people are
increasingly unable to estimate the amount of daily energy actually required compared to
what is consumed (Satter 2007 and Piernas and Popkin 2011).

i. Intrinsic and Extrinsic Goals (motivation)

Motivation is a key concept with reference to the regulation of intake. Each
individual has their own set of motivators that lead to an outcome of either healthy,
restricted, or disordered eating; these in turn lead to specific health and mental outcomes
(Verstuyf et al. 2012). Intrinsic motivation derives from an internal need or desire to
change one’s eating habits to better one’s health (Satter 2007 and Verstuyf et al. 2012).
However, researchers have found that when an individual claims that they want to attain
better health, it is commonly not an intrinsic motivator that drives their behavior change.
More common to human regulation of food is the extrinsic motivator of physical attributes
and overall physique (Verstuyf et al. 2012). The desire to be thin for means of
attractiveness has been found to not only be disruptive to the body’s diverse defense
mechanisms against losing certain fat reserves, but also psychologically detrimental in
terms of self-control (Verstuyf et al. 2012). The literature suggests that the underlying
control aspect of food regulation leads to an unhealthy relationship between self and food,
first leading to weight loss by restriction and then regain by the suspension of restriction
(Satter 2007 and Verstuyf et al. 2012).

Gender differences exist in this area of research. Leblanc et al. (2015) reports that
men have significantly lower eating related self-determination index or SDI scores, thus

decreasing men’s intrinsic motivation for food regulation (Leblanc et al. 2015).
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Furthermore, the amount of self-control one has in relation to eating and emotional
stressors, both positive and negative, suggests specific dietary patterns in conjunction with
subsequent body mass index (BMI) (Sproesser et al. 2011). Eating in the form of a stress
regulator or as a subsequent coping strategy has been linked to the overconsumption of
‘forbidden foods.’ This leads to significantly less healthy dietary patterns compared to
those who did not express their emotions through eating (Sproesser et al. 2011).
ii. Restrictive Eating Disorders

According to The National Association of Anorexia Nervosa and Associated
Disorders, approximately eight million people, or 3% of Americans, suffer from a form of
restrictive disordered eating (Eating 2016). Researchers believe that sociocultural
influences are the primary reasons behind changes in dietary intake (Verstuyf et al. 2012).
Individuals who use intake tactics such as avoidance and negativity to control their
personal dietary intake regulation can be considered to fit within the Thin-Ideal
Internalization Model (Verstuyf et al. 2012). Within this model, body dissatisfaction
coupled with disordered regulation of food intake, creates an idealistic situation where one
exerts immense control over their limited food intake. This is in order to maintain their
extrinsically motivated goal of a socially appropriate body image (Verstuyf et al. 2012 and
Satter 2007).

The Keys Minnesota starvation study, a primary study within this field, examined
the effect disordered eating patterns have on the body (Muller et al. 2015 and Satter 2007).
By looking at self-induced starvation, Keys and later Muller, were able to identify the body’s
innate ability to hold on to body fat reserves for as long as possible (Muller et al. 2015).

Muller et al. (2015) found that the body in a starvation state for a period of 3 weeks began
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to lose skeletal, liver, and kidney muscle mass before allowing fat reserves to be accessed
for energy (Muller et al. 2015). Coupled with this phenomenon is an increase in the resting
energy expenditure of these individuals due to a decrease in overall organ efficiency
(Muller et al. 2015).

According to Verstuyf et al. (2012), “heightened attention to food intake can create a
cognitive boundary, which replaces a more intuitive regulation of food intake. This overly-
cognitive focus reduces people’s sensitivity toward physiological signs of satiety and
hunger and instead creates a preoccupation with psychological, cultural, or social signs to
eat” (Verstuyf et al. 2012). Furthermore, high levels of internal control encourage
overcompensation when a person is faced with psychological or social pressure (Verstuyf
etal. 2012). Known as dietary break down or disinhibited eating, researchers have
observed this loss of cognitive control that results in episodes of binge eating (Verstuyf et
al. 2012). Cycles of extreme internal control alternated with bouts of disinhibited eating
produce a pattern of weight gain and weight loss referred to as a dieting ‘yo-yo’. People
who are inclined to maintain their initial intrinsic regulation of food intake often become
overwhelmed by their bodily need for increased caloric intake. This can create
circumstances where an individual is drawn to ‘forbidden’ calorically dense foods, and
overeating occurs (Satter 2007 and Verstuyf et al. 2012).

iii. Obesity, Binge Eating, and Disinhibited Eating

While studies of restrictive disordered eating patterns are well documented in the
literature, an increasing number of studies also focus on the obesity epidemic we face as a
nation. According to the 2009-2010 NHANES, more than 2 in 3 adults are considered

overweight or obese while 1 out of every 20 American adults are considered to be
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extremely obese (HHS, NIH, 2012 and Flegal et al. 2012). Furthermore, NHANES data
suggests that 1 in 6 children ages 6-19 are considered to be obese (HHS, NIH, 2012).In a
recent study using 2003-2006 NHANES data, researchers looked at the associations
between physical activity, diet quality and weight status. Researchers found that “diet
quality was inversely associated with BMI and waist circumference in those aged 30 to 60
years old; leading to the conclusion of possible contributable factors of America’s increased
obesity rates over the past 2 decades” (Pate et al. 2015)

Researchers are trying to identify the preliminary reasoning behind overeating in
relation to negative intake regulation patterns in both adults and children.