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ABSTRACT OF THE DISSERTATION
THE EFFECT OF EMOTIONAL STATE, INTEROCEPTION, INTUITIVE EATING,
AND SELF-REGULATION ON THE ENERGY INTAKE OF COLLEGE STUDENTS
by
Padideh Haddadian Lovan
Florida International University, 2020
Miami, Florida
Professor Catherine Coccia, Major Professor

College students are known to be susceptible to weight gain. Transitioning to
college brings new stresses and challenges which may lead to unhealthy eating behaviors
and weight gain. There are multiple factors which have been attributed to exacerbating
determinants for college weight gain including eating in the absence of hunger, lack of
self-regulation, and emotional eating. As researchers have become more aware of the
disadvantages of dieting and restricted eating, cognitive related behaviors, as a way to
control weight, have gained more attention recently.

The aim of this study is to examine the association between internal bodily signals
of hunger and satiety, intuitive eating, eating behaviors, mood change, and self-regulation
of food intake in college students. In this randomized cross-over study 60 students with
the mean age of 19.8 (SD = 1.43), completed the trials successfully. Students were asked
to complete 2 visits one week apart. Then, students were asked to watch an emotional
movie, drink a preload drink (either low or high calorie) 30 minutes prior to lunch, and
then were offered with a buffet style lunch with variety of options. Food intake was

measured using plate waste methodology.



The results of the study indicated a great range of self-regulatory abilities in food
consumption; however, participants showed a significant difference in energy intake
affected by the calorie content of the preload. Self-regulation seemed to be greater in
females and students with normal weight. According to our findings, interoception, where
individuals are able to detect and respond to their internal bodily cues may be a good
predictor for self-regulation. Additionally, lower intuitive eating, higher mood change,
and higher restraint and emotional eating habits are significantly correlated with poorer
self-regulation in college students.

In conclusion, students who have a higher ability to detect their internal bodily
signals of hunger and satiety and respond to them, seem to be more successful in
controlling their energy intake and maintaining their healthy weight. Students who
experience more intense emotional changes seem to have difficulty controlling their
consumption. Additionally, eating intuitively and lower restricted or emotional eating

significantly affects self-regulation of food intake.
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CHAPTER 1
INTRODUCTION

The prevalence of obesity is increasing in the US population and has become a
significant public health issue.!> Among young adults aged 20-39 years old in the United
States, the prevalence of obesity has more than doubled in the past 2 decades.? College
students are known to be more susceptible to weight gain than the general population of
young adults, especially during the first 2 years of college. The transition to college
brings new challenges and stresses, which may lead to unhealthy behaviors and weight
change.** Weight gain in college is related to obesity and obesity-related consequences in
the future, such as diabetes and cardiovascular disease.®” There are multiple factors
which have been attributed to exacerbating determinants for college weight gain
including excessive calorie consumption, lack of self-regulation, and emotional eating.®!!
Excessive Calorie Consumption:

As college weight gain has become a serious concern, promoting effective weight
management strategies is of great importance. Previous research has demonstrated that,
outdated weight control strategies, such as restrictive diets, have had disappointing results
in the long term.'?"!* Therefore, more attention has been given to modification of lifestyle
behaviors that focus on internal signals including satiety, which seem to be more
sustainable and effective for weight control.!>!® One of the most common behaviors
found in college students that causes excessive calorie consumption and weight gain is
eating in the absence of hunger.!’-?! The feelings of hunger and satiety are the major
internal mechanisms responsible for individual’s food intake.??>* However, being able to

recognize these feelings is a key component in controlling the amount of food



consumed.? Research has suggested that individuals with higher interoceptive
awareness, or the ability to identify internal bodily states, are more likely to experience
higher level of intensity in feeling physiological changes allowing them to identify the
feeling of hunger.?6-3° In addition to interoceptive awareness, interoceptive
responsiveness, which is the ability to respond to bodily internal cues, is known to be
effective in decision-making related to food intake. People that have high interoceptive
awareness and interoceptive responsiveness should be less likely to engage in excess
calorie consumption. In fact, researchers have shown that higher interoceptive ability in
college students, where they are both aware of and responsive to their internal signals of
hunger and satiety, is associated with a higher ability to maintain their Body Mass Index
(BMI). 3132

Self-regulation:

Just being able to be aware of hunger and satiety signals is not enough for people
to effectively lose weight.’> Many studies have shown that effective weight loss
interventions need to focus on increasing individuals’ ability to self-regulate their eating
behaviors.**3° Self-regulation is described as intentional or unintentional efforts to
control a behavior. Practicing self-regulation in eating assists individuals to monitor daily
energy intake and maintain body weight.>*3¢-4! As such, some studies have illustrated the
negative correlation between college student’s BMI and self-regulatory skills in food
intake.*>#

Emotional vs. Intuitive Eating:
Other studies have shown that self-regulatory skills in eating are influenced by

other internal factors such as mood and emotions.?**>4¢ Eating under the influence of



different emotions, known as emotional eating, is correlated with overconsumption in
college students.*”->° The results of the studies that measured the effect of mood and
emotions on food intake in college students demonstrated that students face more
overconsumption episodes under emotional or stressful circumstances.’!->* Therefore,
researchers are of the belief that these binge eating episodes are usually reactive to
negative feelings including stress and boredom thus leading to higher BMI.!!1:47-53
Intuitive eating is the practice of recognizing one’s hunger/satiety, which requires
interoceptive awareness and responsiveness to be able to eat when hungry, and stop when
full, requiring high levels of self-regulation. According to previous studies, practicing
intuitive eating is correlated with lower BMI, greater ability for weight control, higher
body satisfaction, and food enjoyment in college students.’*®® Furthermore, intuitive
eating has been found to aid students in regulating their negative emotions, controlling

61-63 However, the effect of other internal

cravings, and encourage healthy eating.
determinants such as mood and interoception on the ability to eat intuitively in college
students is still unclear.

Theoretical Framework:

Bandura’s Social Cognitive Theory (SCT) will be used in this study because of its
nature of emphasizing on individuals’ internal signals, their effects on people’s behavior,
and the influence from the environment.?” This theory focuses on cognitive psychology
and has been found to be useful to understand self-influence in regard to food intake.
Bandura stated that there is a reciprocal determinism relationship between an individual's

behavior, the environment, and personal factors.>”-¢4-¢ Self-regulation, as an SCT

construct, is one of the most crucial determinants in human behavior change and will be



the core component in this study. Furthermore, intuitive eating, interoceptive ability and
mood are considered internal factors that influence regulation and food intake. The
overall aim of this study is to examine the effect of interoceptive ability, intuitive eating
skills, and mood on self-regulation in college students as shown in Fig.1.1 and Fig.1.3
indicates the effect of mood, intuitive eating, and self-regulation. In addition, the level of
awareness and responsiveness on internal commands (interoceptive ability) and its effect
on intuitive eating and self-regulation in energy intake will be measured using the model
demonstrated in Fig.1.2.

This study is important because by determining the degree of awareness and
control over internal signals with regard to eating, researchers and health promoters will
be able to create innovative strategies for weight control for college students. Moreover,
this study will overcome two limitations found in previous studies about college weight
change. First, studies have found multiple internal factors associated with
overconsumption and weight gain in college including the lack of self-regulation,
intuitive eating, interoception, and emotional eating, however, no study has examined the
relationship between these variables to determine how they influence each other. Second,
researchers have solely relied on self-reported data, whereas measurements by trained
researchers may lower participant biases.

Currently, to the best of the author’s knowledge, no study has evaluated self-
regulatory skills in food intake among college students using an objective measure. The
current study will use both a questionnaire and a compensation index (COMPX) to
measure self-regulation and eating behaviors in college students. COMPX is a novel

method to estimate self-regulation in food intake by focusing on internal bodily signals



without including self-reported bias. In this method, student’s calorie intake during a
meal is measured after manipulating their current mood and calorie intake by showing an
emotional movie 2-3 hours before their meal, and serving them two different types of
drinks (low calorie vs. high calorie) 30 minutes before their meal.”7! Based on COMPX,
individuals are able to compensate they calorie intake in response to the calorie content in
the preload drink. For example, participants who had the high calorie drink are expected

to consume less calories afterwards and vice versa.t”7%73

Figure 1.
Main proposed model
Eating Behaviors
Intuitive Eating
Interoceptive Ability > Self-Regulation

Mood

Self-regulation is affected by both mood (current emotional state) and individuals’

intuitive eating skills.



Figure 2.

The direct and indirect effect of interoception on self-regulation with intuitive eating as a

mediator

Intuitive Eating

Interoceptive Ability

Note: ¢’ is an illustration of a direct effect of a predictor on the outcome when controlling
for mediators. The hypothesized indirect effect the predictor on the outcome, is illustrated
by a x b through a mediation design. “Interoceptive Ability” is hypothesized to exert an

indirect effect on “Self-Regulation” through “Intuitive Eating”.

Figure 3.

The direct and indirect effect of interoception on self-regulation with eating behaviors as

a mediator

Self-Regulation

Eating Behaviors

Interoceptive Ability

Self-Regulation




Figure 4.

Variables (intuitive eating and mood) affecting self-regulation

Intuitive Eating

Self-Regulation

Mood

Specific aims and hypothesis:

The purpose of the study is to determine the effect of emotions and internal bodily
signals on self-regulation in eating among college students 18-24 years of age.
e Aim 1: To assess self-regulation of food intake among college students using
COMPX scores and its correlation with BMI and gender.
o  Hypothesis 1: Self-regulation will be varied in different BMI categories and
genders.
e Aim 2: To investigate the relationship between interoceptive ability, intuitive eating,
and self-regulation of food intake in college students and its comparison between
different genders and different BMI categories.
o  Hypothesis 2: Students with lower interoceptive ability will have lower intuitive
eating scores, poorer scores in eating behaviors related to self-control, and lower
COMPX scores. The correlations are affected by different eating behaviors scores, BMI
and genders.
e Aim 3: To examine the effect of mood change and intuitive eating on self-regulation

of food intake/selection.



o Hypothesis 3: Self-regulation is affected by both mood and intuitive eating skills.
Negative mood (e.g. stressed or sad) and lower intuitive eating scores will decrease

college students” COMPX scores.



CHAPTER II
LITERATURE REVIEW
Prevalence of Obesity in the United States:

According to the Center for Disease Control and Prevention (CDC), the
prevalence of obesity (BMI of 30 kg/m2 or greater) among US adults (20-39 years of
age), was 40.3% in men and 39.7% in women in the years 2017-2018, nearly doubling in
the past 2 decades.? The rise in overweight and obesity has become a key major public
health issue, because of its related health implications such as cardiovascular disease,
diabetes, and cancer.%’ The CDC has reported obesity as a major risk factor for many of
the leading causes of death including diabetes, uncontrolled high blood pressure, and high
cholesterol.” One particular group that is susceptible to weight gain, is college-aged
adults. Due to the academic stress and changes due to campus life, students may
experience weight change and adopt unhealthy eating behaviors.!”-2!: 7> More than half of
the college students gain weight during the first two years of college.® This weight gain
phenomenon is often referred to as “Freshman 15,” where students gain an average of 15
Ibs during the first two years of college.”® The weight gained in college is usually difficult
to lose and may lead to obesity and obesity-related consequences in the future.®’

Factors Associated with Obesity in College:

From a general point of view, obesity results from a calorie intake that is
imbalanced due to higher energy intake compared to energy expenditure.’’
Overconsumption of food, mainly foods high in fat, sodium, sugar, and sugar-sweetened
beverages are a major cause of calorie intake imbalance, which increases the prevalence

of overweight and obesity.”®% A combination of moving into a new environment,



increasing autonomy in decision making, and having access to cheaper calorie dense
foods may be a major cause in the overconsumption in college students.®! With the
stressful and extremely busy college lifestyle, students are more likely to have higher
consumption of calorie dense foods, which increases daily energy intake.3?** In addition,
environment changes, such as bigger portion sizes, higher accessibility to unhealthy
calorie dense food options, professional marketing, and food advertisements are
significantly affecting individuals’ food choices.3-11:84-86

Interoceptive Ability and Hunger:

With the dramatic change in the food environment that students experience after
moving to college, and higher accessibility to calorie dense foods and beverages,
focusing on internal bodily factors play a major role in calorie intake.?”*® The ability to
understand the internal physiological signals and processing them in the brain is called
‘Interoception’. > Interoception is one of the internal factors known to be associated
with food intake.”! Studies from neuroscience have suggested that a network of cerebral
cortex area including Anterior Cingulate Cortex (ACC) and insula are responsible for
visceral states in the body. Some internal stimuli such as gastrointestinal sensations are
known to be activators for insula and ACC.3%?%929¢ Oswald et al*? proposed two parts of
interoceptive ability, ‘interoceptive awareness’ defined as one’s ability to detect internal
bodily signals, and ‘interoceptive responsiveness’ defined as the ability to respond to
these signals. In addition, Oswald et al*? suggested that interoceptive awareness and
interoceptive responsiveness play a significant role in promoting adaptive eating

behaviors in college students.

10



In a study, Herbert et al®®

measured the degree of interoceptive sensitivity in
college aged women by examining their responses to their heartbeat by asking them to
count their own heartbeat silently and subjectively rate how they felt about their own
cardiac signals using a likert scale from aversive to pleasant. In addition, researchers used
an Electrocardiogram (ECG) to measure the true rate of participants’ heartbeat. The
results of the study showed that participants with lower BMI had higher sensitivity to
their body signals. In another study, Herbert et al*® showed that participants who were
more sensitive to their heart beats reported a higher change and intensity of emotions
during the study. They also found that interoception is significantly associated with
regulatory skills. In light of that study, Merwin et al®® found that non-acceptance of
internal signals is positively associated with eating disorders or calorie deprivation.
Furthermore, higher interoceptive ability is thought to be leading to increased awareness
of visceral changes and higher ability in sensation of hunger which helps regulating
eating behaviors.?’3%% Other studies that examined the role of interoceptive ability on
emotional eating and the risk of obesity suggest that higher interoception may
significantly decrease emotional eating and it lowers the risk of obesity in young
adults.””8

Self-regulation:

The ability of sensing the feeling of hunger and fullness is known to be the key to
self-regulation in eating.’® Researchers suggested that another significant factor
associated with weight gain in college students, is thought to be the lack of self-
regulatory skills in food intake.® * !! Self-regulation refers to intentional or unintentional

attempts to control a behavior or thought, and improvement is possible through practice.’’

11



In other words, based on a homeostatic regulation in the human body, individuals have
the ability to maintain energy intake during calorie consumption.”-!% Self-regulation and
focusing on inner cues of hunger and satiety has become a significant technique in
controlling energy intake and understanding obesity and overconsumption patterns.>*3%
Moreover, Individuals who are more aware of their bodily signals, are more likely to
have a permanent effect in committing to healthy eating behaviors in the long term
compared to food restriction.*® Studies have demonstrated the positive effect of cognitive
approaches on weight control.!?!192 Additionally, an intervention by Stadler et al®
showed that teaching self-regulatory strategies, assists participants to develop the ability
to maintain healthy eating behaviors in the long term.

Since self-regulation (including goal setting and self-monitoring) as a social
cognitive construct has been shown to be a significant mediator in health-related behavior
change, it may be an effective way to prevent weight gain in college students.’® Several
studies have indicated the positive effect of self-regulatory practice/intervention on
dietary intake improvement among college students. They also suggested that dietary
change demands self-regulation and food monitoring.3®**-*! These studies revealed the
importance of the existence of self-regulatory skills among college students in order for
them to be able to change unhealthy eating habits and control daily food intake. However,
Strong et al*® indicated that college students are lacking self-regulatory skills, which is a
leading cause in overconsumption and weight gain in this population.

There were two qualitative studies (focus groups) by Deliens et al!%%104
conducted among European college students aged 20.7 £ 1.6 years, with the aim of

examining the factors associated with students eating behaviors. The authors illustrated
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that the unhealthy eating behaviors formed after moving to college are largely due to the
loss of notable external influences such as parental control. Therefore, the combination of
the lack of self-regulation and the absence of the external forces caused the formation of
unhealthy eating behaviors and weight change. Moreover, students mentioned that they
are continuously challenged to make healthy food choices as they have higher
independency. Another focus group study by Metzgar et al'®® aimed to investigate the
facilitators and barriers to weight loss and healthy weight maintenance among female
college students in the U.S. The researchers reported lack of self-regulation as a
significant barrier in maintaining healthy eating behaviors. Additionally, it was
emphasized that students had a greater desire for an external source of accountability to
keep them motivated to stay healthy. Furthermore, Munt et al'® indicated the need for
improvement in self-regulation among college students in order for them to develop
healthy eating habits. These studies suggest that self-regulation is necessary to create
healthy eating routines.!%-1% However, in order to achieve a sufficient level of self-
regulatory skills in eating, it is also necessary to understand the impact of the influential
factors on self-regulation for example emotions.

The Effect of Mood and Emotions on Food Intake:

Although causes of weight gain in college students are multifactorial, emotional
eating has been identified as a significant issue in college weight gain.!”2! Emotional
eating is known as eating under the influence of different emotions.*’ Different emotional
stages play a significant role in changing an individual's food intake patterns and food
choices. As an example, negative emotions such as stress could lead to overeating and

weight gain which is known to be a significant cause of weight gain among college
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students.*’3% College students experience a large number of emotional eating episodes
due to their high level of stress. Stress and boredom have been reported to be major
triggers of emotional eating in this population.!! However, stress seems to have a greater
impact than boredom.!%’ In a study by Lowe and Fisher!®, college students were asked to
monitor their mood before they snack during the day for 13 consecutive days. The results
of the study showed that students with higher BMI were more likely to engage with
emotional eating and they were more responsive to emotions. However, the study only
tested the snack intake, not full meal consumption. Similarly, a study by Wolff et al!®
looked at mood and eating behaviors in college-aged women. Participants were asked to
self-monitor their mood and eating behavior for three weeks and findings from the study
suggested that binge eaters were more likely than non-binge eaters to report having a
negative mood. In the same way, Bekker et al'!” tested the effect of neutral to negative
emotions on self-perceived emotional eating in college students. Findings revealed that
higher negative emotions were positively correlated with a higher number of binge eating
episodes.

Furthermore, previous studies focusing on gender differences, have shown that
the effect of emotional eating is reported to be higher among women compared to men.
Women also score higher in dieting and binge eating episodes.’>* In addition, men
reported more overeating during meal time under an emotional or stressful circumstance,
but losing control in eating was higher among women when experiencing the same
situation.’!->* Additionally, a qualitative study by Bennett et al'! demonstrated that
unpleasant feelings such as boredom and anxiety trigger emotional eating in males to use

it as a distraction. In contrast, females identify stress as the main cause of emotional
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eating followed by guilt. Many other published studies have supported the effect of
negative feelings and mood on food intake in college aged participants.!'!''> One of the
challenges to measure emotional eating is to use a reliable method. A recent study that
compared the results from self-reported emotional eating and food intake after
remembering a memory associated with embarrassment, sadness, or anxiety in college
students suggested that there was no significant relationship between the obtained
scores.!16

Intuitive Eating and Eating Behaviors:

With the increase in the prevalence of emotional eating episodes among college
students, eating based on physiological cues rather than emotion has recently gained a
great amount of attention and has been accepted as an adoptive eating style.!!”-!1?
Intuitive eating is the most popular approach to eating based on bodily cues to maintain a
healthy lifestyle.’” Intuitive eating is defined as being aware of internal signals of hunger
and satiety while eating. The concept of intuitive eating was categorized into three factors
by Dr. Tylka.’ The first category is unconditional permission to eat, which represents
individuals’ desire to eat when hungry. This category focuses on not labeling any food as
forbidden, which can lead to binge eating episodes and guilt.!?° The second category is
eating for physical rather than emotional reasons, which mirrors individuals’ eating
pattern based on either feeling physically hungry or emotional reasons.>® The third factor
is known to be reliance on hunger and satiety cues. Individuals who trust their inner cues
of hunger and satiety are thought to have higher self-regulatory skills in eating.!?!1?> In a

recent study, Tylka and Kroon Van Diest'?* added a new domain called ‘body-food
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choice congruence.’ This factor measures the extent to which individuals’ food choices
match their body needs.

Practicing intuitive eating skills have been an effective method for weight control
in college students. According to previous studies, intuitive eating is associated with
lower BMI, greater ability for weight control, higher body satisfaction, and food
enjoyment.>®-% Intuitive eating has a desirable effect on having a higher control on eating
patterns. It helps individuals to regulate their negative emotions, control their cravings,
and encourages healthy eating.%!-%* Also it appeared that students from health-related
majors are more likely to be engaged with intuitive eating habits, thus, college major was
used as a criteria in participants eligibility screening in this study.!?* The results from a
study by Shouse and Nilsson'?> demonstrated that emotional awareness has a significant
impact on female college students’ eating behaviors and intuitive eating. A similar study
assessed the level of intuitive eating and its correlation with BMI in male college students
exclusively.!?6 The findings of the study showed similar results with a negative
correlation between intuitive eating and BMI. Furthermore, college students who reported
trusting their bodily emotions to tell them how much they should eat, have reported less
binge eating episodes and they are at a lower risk of being diagnosed with eating
disorders.!?’

In regard to diet quality, in a recent study, Borelli et al.,'?® suggested that intuitive
eating is not significantly correlated with diet quality and higher unconditional
permission to eat scores seemed to be associated with lower diet quality and lower BMI
in college students. In relation to interoception, a study showed that interoceptive abilities

measured by heartbeat positively predicted two phases of intuitive eating skills including
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“eating for physical rather than emotional reasons” and “reliance on internal tasks™.?®

Previous studies that looked at intuitive eating, demonstrated the significance of the
ability to identify internal signals of hunger and satiety in eating patterns.’*** However,
the effect of emotions in food intake is equally important.!’-?! Consequently, the key to
eating intuitively seems to be developing the ability to judge hunger and satiety cues
accurately, as well as lowering/controlling the effect of emotions on food intake.

Social Cognitive Theory:

Albert Bandura’s Social Cognitive Theory (SCT) highlights the relationship
between personal factors, environment, and how they affect shaping a behavior. SCT
suggests that humans can control their behavior in the same way they influence others,
however, they need to develop the skill of managing it internally.®* According to SCT,
having a sense of control on a personal level is necessary for behavioral change. This
sense of control can be achieved by developing the ability of controlling thoughts and
feelings. Individuals who believe in their internal power to change, are more likely to be
committed to accomplish a goal such as changing a behavior.'?” This internal power is
called self-regulation in SCT. Moreover, self-regulation is a significant element in
decision making and a principal factor in behavioral change.!30-133
COMPX Score and Calorie Intake Based on Calorie Compensation:

Self-regulation can be measured by survey or by calculating Compensation Index
(COMPX) scores for individuals. It is more common to use self-reported questionnaires
in order to measure self-regulation among college students; however, the answers may be
overestimated and the students might not have enough knowledge about their ability to

self-regulate their eating behavior.®” COMPX is an individual calculation to measure the
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ability to self-regulate. It is calculated based on identification of internal cues of hunger
and satiety and shows more accurate results regarding individuals’ self-regulation skills.
The idea is that individuals are naturally able to regulate their calorie intake internally.
Hence, they will consume less calories during meal time after drinking a high energy
preload drink 30 minutes prior to the meal, and conversely, they will consume more
calories after being offered with a low energy preload drink.*”-%¢ COMPX, distinguishes
the negative compensation (higher calorie intake after the high energy preload) to
overcompensation (lower calorie intake after the high energy preload) and gives the
researchers the opportunity to measure the self-regulatory skills.®”-%® Individuals are
capable of developing the ability to precisely calorie-compensate from a young age.
Children respond accurately and rapidly to calorie manipulation and show different levels
of self-regulation.”!34135

Higher self-regulation is shown with a better COMPX score and better calorie
compensation skills. In contrast, lower self-regulation is detected via lower COMPX
score and lower ability to calorie compensate.!*® The concept of calorie intake based on
calorie compensation, was provided by Fomon et al'*’ for the first time while studying
calorie intake regulation in infants. After Fomon, a few other studies tested the effect of
calorie manipulation on physiological hunger and satiety feedback cues in children,
adolescents 15-17 years of age, and adults 25-35 years old.67-6373135.137.138 Birch and
Deysher!?> examined children’s (3-5 years old) responsiveness to caloric density internal
cues in food intake using COMPX methods. The results provided clear evidence showing
that children were able to calorie compensate after manipulating the density of the

preloads. A year after, Lipps and Deysher’? published another study investigating a
y galung
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similar concept in children (2-5 years old) and their parents (25-35 years old). The scores
from COMPX demonstrated that participants were capable of calorie compensation.
However, children showed higher self-regulatory skills compared to parents. In a study
by Johnson®’ the ability to focus on internal cues of hunger and satiety were investigated
in preschoolers calculated by COMPX. Baseline information showed a large variety of
self-regulatory skills among children; however, participants showed improvement in self-
regulation after being taught to focus on their own bodily signals.

Another study by Johnson and Taylor-Holloway®® examined non-Hispanic white
and Hispanic children’s responsiveness to energy density signals measured using
COMPX. Findings revealed a variation of responsiveness in children between 5-12 years

1.138 explored calorie compensation skills in adolescents

of age. A study by Sylvestre et a
15-17 years old during five consecutive days. At the conclusion of the study, subjects
showed higher COMPX scores. The results of all studies showed the validity and
reliability of COMPX in measuring self-regulation in food intake. Findings in all the
studies showed that calorie intake after taking a low-calorie preload was shown to be
higher than the ones who took the high calorie preload which indicated the existence of
calorie compensation in response to calorie manipulation.6”-6373135.137-139 COMPX has
been used to evaluate self-regulatory abilities in food intake in children in multiple recent
studies that has been published within the last 2 years indicating the higher reliability of
an objective method versus self-reported questionnaires to measure self-regulation.!40-142

Moreover, some studies demonstrated that adults have shown more accurate

compensation over the course of several days.!*®!4 However, there has been no study
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examining the use of COMPX in college students to examine self-regulation in food
intake.
Summary and Conclusion:

College students are more susceptible to weight gain, especially during the first 2
years of college, compared to the general population. The transition to college and its
complications play a major role in forming unhealthy eating habits and weight gain.
College weight gain may lead to adulthood obesity and obesity related consequences.
Since current weight control strategies are ineffective in the long-term, modern research
has started exploring new cognitive related strategies for weight loss that focus on
internal bodily signals. Intuitive eating, mood, self-regulation, and interoceptive abilities
are known to be the most influential internal skills attributed to eating habits among
college students. However, the effect of each factor on one another is not clear.

The current study aims to determine the effect of mood, interoception, intuitive
eating, and eating behaviors on self-regulation in eating among college students. It is
hypothesized that higher emotional changes and lower ability to detect internal bodily
signals of hunger and satiety as well as intuitive eating skills will lead to lower self-
regulation. Self-regulation of food intake was measured using COMPX to compare the
results. The effect of BMI on self-regulation was measured as well based on the
assumption that participants with higher BMI will have a lower COMPX score. It is also
hypothesized that self-regulation is directly and indirectly affected by individuals’
interoceptive abilities with intuitive eating and eating behaviors as mediators. Thus, the
assumption is that higher interoceptive ability is related to higher intuitive eating skills

which would influence people’s ability to self-regulate in food consumption. Even though
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the significance of self-regulation in weight control among college students has been
shown to be necessary, the effect of physiological feedback cues has never been tested

among this population, which may be a critical step to future interventions.

21



CHAPTER III
RESEARCH DESIGN AND METHODOLOGY
Study Design:
Participants:

Studies have shown that college students are more likely to experience significant
weight gain in comparison with the general population.®**144-146 For many college
students, they are dealing with the transition of moving into a new environment,
increasing autonomy in decision making, and having access to cheaper calorie dense
foods on campus.®”-8! Participants were recruited from Florida International University
(FIU), Florida. FIU is an urban, Hispanic-serving institution which has nearly 54,000
students with a high level of commuter students and recruiting at FIU provide access to a
diverse population.

Recruitment:

Participants were recruited in August, September, and October 2019 via
announcements in non-dietetics large general education courses. In some of the classes,
students were offered with extra credits by the professors if they participated in both trials
completely. In addition, each student received a $15 FIU gift card if they completed the
trials. Interested students who wanted to participate in the study were asked to complete
an eligibility survey online or in person on the spot. Eligible students received an
additional email with more information about the study including dates and times of the
lunch buffet trials. Consent forms were given to the participants on the first day of the

trial prior to data collection. A copy of the consent forms was appended. This study was

22



reviewed and approved by FIU Institutional Review Board (IRB) with the approval

number of IRB-19-0315.

Table 1.
Eligibility criteria
Inclusion criteria Exclusion criteria
Undergraduate college students at FIU Student athletes
Age 18-24 years old Students with health-related conditions such as

diabetes.
Students with a diagnosed eating disorder.

Students who are on medication that affects their
appetite such as antidepressants or steroids.

Students who are pregnant

Students who are vegan

Power analysis and sample size:

The primary aim of the study was to determine whether there is a correlation
between internal factors affecting food intake including self-regulation, mood, intuitive
eating, and interoception. Based on a similar study, effect size was determined 0.2 In
order to calculate the sample size using G-power software.'”-!48 The sample size was
calculated to include a total number of 52 participants (29 per group), using linear
multiple regression, with 80% power. Taking into consideration a 10% drop out based on
similar previous studies, minimum 60 participants were recruited and completed the

study.”>149
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Randomized Crossover Trial:

This study was a randomized crossover trial with a one-week washout period.®” In
randomized crossover research designs, participants are randomly assigned into two
different groups and receive a sequence of different treatments. Then, the treatments are
exchanged between the groups and the response is assessed and compared at the end of
the study. A crossover design can provide accurate outcomes in a small sample size with
a low rate of drop-out. Crossover trials are useful for observations and compare
individuals against themselves.!° Moreover, randomization will prevent selection and
data analysis bias in this study.!*! Randomization was be under the supervision of a
statistician and was conducted using a computer program. Recruited participants were

randomly assigned into two groups.
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Figure 5.

Participation flow-chart
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Two Week Trial:

The trials started at the end of September 2019 and ended at the beginning of
November. The period of the study was 1 week with 2 visits for each participant. Based
on related previous studies, the effect of calorie manipulation on food consumption was
measured in two different visits, one week apart and the data obtained will be compared
between weeks 1 and 2.7-73135 Participants were asked not to exercise on the trial day.
During the visits, each individual filled out the questionnaires, had their anthropometric
measurements taken, was offered with a snack (a snack pack of goldfish cracker) and
watched a movie for approximately 2-3 hours. Then, participants received either a high

energy or low energy preload drink 30 minutes prior to lunch (sweet iced tea). After 30
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Appendix 3.

IRB-Florida International University
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Appendix 4.

IRB Amendment-Florida International University

FLORIDA Office of Research Integrity
INTERNATIONAL Research Compliance, MARC 414
UNIVERSITY

MEMORANDUM

To: Dr. Catherine Coccia

CC: Padideh Lovan

From: Maria Melendez-Vargas, MIBA, Coordinator W

Date: October 22, 2019

Proposal Title: “THE EFFECT OF EMOTIONAL STATE, INTEROCEPTION, INTUITIVE

EATING, AND SELF-REGULATION ON THE ENERGY INTAKE OF
COLLEGE STUDENTS”

Approval # IRB-19-0315-AMO1
Reference # 107782

The Social and Behavioral Institutional Review Board has approved the following
modification(s):

e Expanded recruitment plan by posting flyers around the FIU campus in publicly visible
posting areas and distributing the flyers directly to interested students and attendees of select
undergraduate class sections and student organizations to inform a larger number of students
about the study and participation opportunity. Post the flyer directly on social media outlets
that FIU students use.

e Adda $15 monetary incentive for each participant (including those who have already
completed the trials) in the form of FIU gift card, provided to each participant to encourage
participation, following the protocol, and completing the trials. Participants who completed
the trials will be contacted via email and text message to schedule an appointment to pick up
their gift card.

There are no additional requirements in regards to your study. However, if there are further
changes in the protocol after you commence your study, then you are required to resubmit your
proposal for review. As a reminder, you are still require to receive continuing review and re-
approval prior to your expiration date of September 5, 2022. For further information, you may
visit the FIU IRB website at ht. i (/e it e/,

HIPAA Privacy Rule: N/A

Special Conditions: N/A

o

For further information, you may visit the IRB website at L. Jvicearin it edd/i,

MMV/em
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Appendix 5.
Screening Form

1. Are you an FIU student?
a. No
b. Yes

2. Which program are you enrolled in?
a. Undergraduate

b. Graduate
3. Are you between 18-24 years of age?
a. No
b. Yes
4. Are you an FIU athlete?
a. No
b. Yes
5. Are you vegan?
a. No
b. Yes
6. Do you have any food allergies?
a. No
b. Yes

1. Ifyes, be specific .....ovviviiiiii

7. Which of the following movies have you watched before?
The boy in the striped pajamas
Hachi, a dog tale
Finding neverland
Never let me go
Marley and me
The fault in our stars
Me before you

h. None of them
8. You will be attending 2 trials for this study. Each trial takes approximately

3-4 hours (starting at 10:00 a.m.). What is your best availability?
a. Wednesday

@ o Ao oW

b. Thursday
c. Friday

d. Saturday
e. Sunday

9. People who are pregnant, have been diagnosed with any health related
conditions such as diabetes, have recently been diagnosed with an eating
disorder, or are taking medications are not eligible for this study. Do you
have any of these conditions?

a. No
b. Yes
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i. Comments (if

10. Your contact information to provide you with more details about the time
and the dates of the trials:
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Appendix 6.
Demographics Questionnaire

1. Gender
a. Male
b. Female

2. Age

18
19
20
21
22
23
24

@ o Ao o

3. Race (Please select the one that best describes you)
a. White
b. Black or African American
c. Asian
d. American Indian

4. Ethnicity
a. Non-Hispanic
b. Hispanic or Latino

5. Class standing
a. Freshman
b. Sophomore
c. Junior
d. Senior

6. Marital status

a. Married
b. Single

c. Divorced
d. Separated
e. Widowed

7. Which of these describes your personal income last year?
a. Less than $25,000
b. $25,000 to $34,999
c. $35,000 to $49,999
d. $50,000 to $74,999
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e. More than $75,000

8. Physical activity level

Inactive (no activity beyond daily life)

Low (activity beyond daily life but fewer than 150 minutes a week)
Medium (150 minutes to 300 minutes a week)

High (more than 300 minutes a week)

ao o

9. Which of the following best describes your living arrangement?
a. On-campus dorms
b. Off-campus dorms
c. Apartment building, condo, house

10. Which of the following best describes your living arrangement?

a. By myself

b. With parents

c. With roommate/s
d. With my partner
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Appendix 7.
Dutch Eating Behavior Questionnaire (DEBQ)

For each item, please circle the answer that best characterizes your attitudes or behaviors.

1. If you have put on weight, do you eat less than you usually do?

1 2 3 4 5
Never Very often
2. Do you try to eat less at mealtimes than you would like to eat?
1 2 3 4 5
Never Very often

3. How often do you refuse food or drink offered because you are concerned
about your weight?

1 2 3 4 5
Never Very often
4. Do you watch exactly what you eat?
1 2 3 4 5
Never Very often
5. Do you deliberately eat foods that are slimming?
1 2 3 4 5
Never Very often
6. When you have eaten too much, do you eat less than usual the following
days?
1 2 3 4 5
Never Very often
7. Do you deliberately eat less in order not to become heavier?
1 2 3 4 5
Never Very often

8. How often do you try not to eat between meals because you are watching
your weight?

1 2 3 4 5
Never Very often
9. How often in the evening do you try not to eat because you are watching your
weight?
1 2 3 4 5
Never Very often
10. Do you take into account your weight with what you eat?
1 2 3 4 5
Never Very often
11. Do you have the desire to eat when you are irritated?
1 2 3 4 5
Never Very often
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12.

13.

14.

15.

16.

17.

18

19.

20.

21.

22.

23.

24.

25.

Do you have a desire to eat when you have nothing to do?

1 2 3 4 5
Never Very often
Do you have a desire to eat when you are depressed or discouraged?

1 2 3 4 5
Never Very often
Do you have a desire to eat when you are feeling lonely?

1 2 3 4 5
Never Very often
Do you have a desire to eat when somebody lets you down?

1 2 3 4 5
Never Very often
Do you have a desire to eat when you are cross?

1 2 3 4 5
Never Very often
Do you have a desire to eat when you are approaching something unpleasant
to happen?

1 2 3 4 5
Never Very often

. Do you get the desire to eat when you are anxious, worries, or tense?

1 2 3 4 5

Never Very often

have gone wrong?

1 2 3 4 5
Never Very often
Do you have a desire to eat when you are frightened?

1 2 3 4 5
Never Very often
Do you have a desire to eat when you are disappointed?

1 2 3 4 5
Never Very often
Do you have a desire to eat when you are emotionally upset?

1 2 3 4 5
Never Very often
Do you have a desire to eat when you are bored or restless?

1 2 3 4 5
Never Very often
If food tastes good to you, do you eat more than usual?

1 2 3 4 5
Never Very often
If food smells and looks good, do you eat more than usual?

1 2 3 4 5
Never Very often
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26. If you see or smell something delicious, do you have a desire to eat it?

1 2 3 4 5
Never Very often
27. If you have something delicious to eat, do you eat it straight away?
1 2 3 4 5
Never Very often
28. If you walk past the baker, do you have the desire to buy something
delicious?
1 2 3 4 5
Never Very often

29. If you walk past a snack bar or a cafe, do you have the desire to buy
something delicious?

1 2 3 4 5
Never Very often
30. If you see others eating, do you also have the desire to eat?
1 2 3 4 5
Never Very often
31. Can you resist eating delicious foods?
1 2 3 4 5
Never Very often
32. Do you eat more than usual, when you see others eating?
1 2 3 4 5
Never Very often
33. When preparing a meal, are you inclined to eat something?
1 2 3 4 5
Never Very often
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Appendix 8.

Three Factor Eating Questionnaire Revised-18 (TFEQ-R18):

From scale 1-4 (4 the highest) indicate how frequent is a certain behavior, or how true a
Statement is for you?

1.

When I smell delicious food, I find it very difficult to keep from eating, even
if I have When I smell a sizzling steak or juicy piece of meat, I find it very
difficult to keep from eating, even if I have just finished a meal.

4 3 2 1

Definitely true mostly true mostly false definitely false
I deliberately take small helpings as a means of controlling my weight.

4 3 2 1
Definitely true mostly true mostly false definitely false

When I feel anxious, I find myself eating.

4 3 2 1
Definitely true mostly true mostly false definitely false

Sometimes when I start eating, I just can't seem to stop.

4 3 2 1
Definitely true mostly true mostly false definitely false

Being with someone who is eating often makes me hungry enough to eat also.

4 3 2 1
Definitely true mostly true mostly false definitely false

When I feel blue, I often overeat.

4 3 2 1
Definitely true mostly true mostly false definitely false

When I see a real delicacy, I often get so hungry that I have to eat right away.

4 3 2 1
Definitely true mostly true mostly false definitely false

I get so hungry that my stomach often seems like a bottomless pit.

4 3 2 1
Definitely true mostly true mostly false definitely false
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9.

I am always hungry so it is hard for me to stop eating before I finish the food

on my plate.
4 3 2 1
Definitely true mostly true mostly false definitely false
10.  When I feel lonely, I console myself by eating.

11.

12.

13.

14.

15.

16.

17.

4 3 2 1
Definitely true mostly true mostly false definitely false

I consciously hold back at meals in order not to weight gain.

4 3 2 1
Definitely true mostly true mostly false definitely false

I do not eat some foods because they make me fat.

4 3 2 1
Definitely true mostly true mostly false definitely false

I am always hungry enough to eat at any time.

4 3 2 1
Definitely true mostly true mostly false definitely false

How often do you feel hungry?

1 2 3 4
Only at mealtimes sometimes between meals often between meals almost
always

How frequently do you avoid “stocking up” on tempting foods?

1 2 3 4
Almost never seldom usually almost always

How likely are you to consciously eat less than you want?

1 2 3 4
Unlikely slightly likely moderately likely very likely

Do you go on eating binges though you are not hungry?

1 2 3 4
Never rarely sometimes at least once a week
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18. On a scale of 1 to 8, where 1 means no restraint in eating (eating whatever
you want, whenever you want it) and 8 means total restraint (constantly limiting
food intake and never “giving in”’), what number would you give yourself?

1 2 3 4 5 6 7 8
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Appendix 9.
Body Responsiveness Scale (BRS)

For each item, on a scale of 1 to 7, please circle the number that best describes your
answer.

1. I am confident that my body will let me know what is good for me.

1 2 3 4 5 6 7
Not at all true about me Very true
about me
2. My bodily desires lead me to do things that I end up regretting.

1 2 3 4 5 6 7
Not at all true about me Very true
about me
3. My mind and my body often want to do different things.

1 2 3 4 5 6 7
Not at all true about me Very true
about me
4. 1 suppress my bodily feelings and sensations.

1 2 3 4 5 6 7
Not at all true about me Very true
about me
5.1 ‘listen’ to my body to advise me about what to do.

1 2 3 4 5 6 7
Not at all true about me Very true
about me
6. It is important for me to know how my body is feeling throughout the day.

1 2 3 4 5 6 7
Not at all true about me Very true
about me
7.1 enjoy becoming aware of how my body feels.

1 2 3 4 5 6 7
Not at all true about me Very true
about me
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Appendix 10.
Body Awareness Questionnaire (BAQ)

For each item, on a scale of 1 to 7, please circle the number that best describes your
answer.

1. I notice differences in the way my body reacts to various foods.

1 2 3 4 5 6 7
Not at all true about me Very true
about me
2.1 can always tell when I bumped myself whether or not it will become a bruise.

1 2 3 4 5 6 7
Not at all true about me Very true
about me
3. I always know when I’ve exerted myself to the point where I’ll be sore the next
day.

1 2 3 4 5 6 7
Not at all true about me Very true
about me
4.1 am always aware of changes in my energy level when I eat certain foods.

1 2 3 4 5 6 7
Not at all true about me Very true
about me
5. I know in advance when I’m getting the flu.

1 2 3 4 5 6 7
Not at all true about me Very true
about me
6. I know I’m running a fever without taking my temperature.

1 2 3 4 5 6 7
Not at all true about me Very true
about me
7.1 can distinguish between tiredness because of hunger and tiredness because of
lack of sleep.

1 2 3 4 5 6 7
Not at all true about me Very true
about me
8. I can accurately predict what time of day lack of sleep will catch up with me.

1 2 3 4 5 6 7
Not at all true about me Very true
about me
9.1 am aware of a cycle in my activity level throughout the day.

1 2 3 4 5 6 7
Not at all true about me Very true
about me
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10. I don’t notice seasonal rhythms and cycles in the way my body functions.

1 2 3 4 5 6 7
Not at all true about me Very true
about me
11. As soon as I wake up in the morning, I know how much energy I’ll have during
the day.

1 2 3 4 5 6 7
Not at all true about me Very true
about me
12. I can tell when I go to bed, how well I will sleep that night.

1 2 3 4 5 6 7
Not at all true about me Very true
about me
13. I notice distinct body reactions when I am fatigued.

1 2 3 4 5 6 7
Not at all true about me Very true
about me
14. I notice specific body responses to change in the weather.

1 2 3 4 5 6 7
Not at all true about me Very true
about me
15. I can predict how much sleep I will need at night in order to wake up refreshed.

1 2 3 4 5 6 7
Not at all true about me Very true
about me

16. When my exercise habits change, I can predict very accurately how that will
affect my energy level.

1 2 3 4 5 6 7
Not at all true about me Very true
about me
17. There seems to be a “best” time for me to go to sleep at night.

1 2 3 4 5 6 7
Not at all true about me Very true
about me
18. I notice specific bodily reactions to being over hungry.

1 2 3 4 5 6 7
Not at all true about me Very true
about me
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Appendix 11.
Intuitive Eating Scale-2 (IES-2)
For each item, please circle the answer that best characterizes your attitudes or behaviors.

1. Itry to avoid certain foods high in fat, carbohydrates, or calories.

1 2 3 4 5
Strongly Disagree ~ Disagree Neutral Agree Strongly Agree
2. I have forbidden foods that I don’t allow myself to eat.

1 2 3 4 5
Strongly Disagree ~ Disagree Neutral Agree Strongly Agree
3. Iget mad at myself for eating something unhealthy.

1 2 3 4 5
Strongly Disagree ~ Disagree Neutral Agree Strongly Agree
4. If I am craving a certain food, I allow myself to have it.

1 2 3 4 5
Strongly Disagree ~ Disagree Neutral Agree Strongly Agree
5. Tallow myself to eat what food I desire at the moment.

1 2 3 4 5
Strongly Disagree ~ Disagree Neutral Agree Strongly Agree

6. Ido NOT follow eating rules or dieting plans that dictate what, when, and/or
how much to eat.

1 2 3 4 5
Strongly Disagree ~ Disagree Neutral Agree Strongly Agree
7. 1 find myself eating when I’m feeling emotional (e.g., anxious, depressed, sad),
even when I’m not physically hungry.

1 2 3 4 5

Strongly Disagree ~ Disagree Neutral Agree Strongly Agree
8. 1 find myself eating when I am lonely, even when I’m not physically hungry.

1 2 3 4 5
Strongly Disagree ~ Disagree Neutral Agree Strongly Agree
9. 1 use food to help me soothe my negative emotions.

1 2 3 4 5
Strongly Disagree ~ Disagree Neutral Agree Strongly Agree
10. I find myself eating when I am stressed out, even when I’m not physically
hungry.

1 2 3 4 5
Strongly Disagree ~ Disagree Neutral Agree Strongly Agree

11. T am able to cope with my negative emotions (e.g., anxiety, sadness) without
turning to food for comfort.

1 2 3 4 5
Strongly Disagree ~ Disagree Neutral Agree Strongly Agree
12. When I am bored, I do NOT eat just for something to do.
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1 2 3 4 5

Strongly Disagree ~ Disagree Neutral Agree Strongly Agree
13. When I am lonely, I do NOT turn to food for comfort.

1 2 3 4 5
Strongly Disagree ~ Disagree Neutral Agree Strongly Agree
14. 1 find other ways to cope with stress and anxiety than by eating.

1 2 3 4 5
Strongly Disagree ~ Disagree Neutral Agree Strongly Agree
15. I trust my body to tell me when to eat.

1 2 3 4 5
Strongly Disagree ~ Disagree Neutral Agree Strongly Agree
16. I trust my body to tell me what to eat.

1 2 3 4 5
Strongly Disagree ~ Disagree Neutral Agree Strongly Agree
17. I trust my body to tell me how much to eat.

1 2 3 4 5
Strongly Disagree ~ Disagree Neutral Agree Strongly Agree
18. I rely on my hunger signals to tell me when to eat.

1 2 3 4 5
Strongly Disagree ~ Disagree Neutral Agree Strongly Agree
19. I rely on my fullness (satiety) signals to tell me when to stop eating.

1 2 3 4 5
Strongly Disagree ~ Disagree Neutral Agree Strongly Agree
20. I trust my body to tell me when to stop eating.

1 2 3 4 5
Strongly Disagree ~ Disagree Neutral Agree Strongly Agree
21. Most of the time, I desire to eat nutritious foods.

1 2 3 4 5
Strongly Disagree ~ Disagree Neutral Agree Strongly Agree
22. I mostly eat foods that make my body perform efficiently (well).

1 2 3 4 5
Strongly Disagree ~ Disagree Neutral Agree Strongly Agree
23. I mostly eat foods that give my body energy and stamina.

1 2 3 4 5
Strongly Disagree ~ Disagree Neutral Agree Strongly Agree
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Appendix 12.
Brief Mood Introspection Scale (BMIS)

Circle the response on the scale below that indicates how well each adjective or phrase
describes your present mood.

(definitely do not feel) (do not feel) (slightly feel) (definitely

feel)
XX X A% \'AY%

Lively XX X V VV Drowsy XX X V VV
Happy XX X V VV Grouchy XX X VVV
Sad XX X V VV Peppy XX X V VV
Tired XX X V VV Nervous XX X V VV
Caring XX X V VV Calm XX X V VV
Content XX X V VV Loving XX X V VV
Gloomy XX X V VV Fedup XX X V VV
Jittery XX X V VV Active XX X V VV

Overall, my mood is:
Very Unpleasant Very
Pleasant

-1098-7-6-54-3-2-10123456728910
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