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CHAPTER I

INTRODUCTION

History of Emotional Eating

Introduced into the literature in 1961 by psychoanalyst Hilda Bruch, the original theory
of emotional eating (EE) stemmed from observations of obese psychiatric patients eating when
feeling sad, anxious, or lonely (Bruch, 1961, 1964). In characterizing her observations, Bruch
outlined three primary components of EE: (1) behavioral: consumption of food (no amount
specified); (2) physiological: physical experience of fullness (or the absence of hunger signals);
and (3) affective: subjective experience of negative mood. As a subclinical eating behavior, EE
has never been held to the same diagnostic standards as clinical eating disorders, and Bruch’s
observations amounted only to guidelines for characterizing EE.

Over 50 years later, Bruch’s guidelines have fallen by the wayside, and to date, generally
accepted conceptual and operational definitions of EE are lacking. There continues to be
disagreement over how to define EE, with definitions ranging from merely having an urge to eat
(Haedt-Matt et al., 2014) all the way to excessively consuming food (Wing & Greeno, 1994). A
random sampling of today’s literature often results in the reader being presented with two to
three slightly different definitions of EE, with no acknowledgment of these differences.

All models of EE in the literature today contain the following components: (1) affect: the
experience of negative mood before eating and (2) food type: eating sweet, high fat foods. Two

components remain up for debate, and only appear in some definitions of EE: (1) overeating:



specifying the amount of food that is consumed and (2) fullness: consuming food in the absence
of hunger.

Previous research has focused primarily on the contribution of negative affect and
unhealthy foods to the behavior of EE (Fisher & Birch, 1999) while significantly less research
has examined overeating and fullness. Research has yet to provide an empirical rationale for the
inclusion or exclusion of overeating and/or fullness in the definition of EE. Of concern is
whether overeating and fullness have incremental validity in terms of predicting problematic
health outcomes, specifically negative physical and mental health symptoms such as depressive
symptoms, diabetes, and body mass index.

The proposed research aims to determine the influence of each EE component of the
overall EE construct. An investigation into the components of EE, an uncommon practice, has
the potential to enhance research and our conceptual understanding of EE by increasing
knowledge about its component structure and the influence of each component on outcomes and
correlates of EE. By providing an in-depth view of the function and utility of each component of
EE, this research has the potential to influence the shared understanding of EE and promote unity
in a divided literature.

The next sections will review the following: (1) the state of the literature regarding each
attribute of EE and (2) characteristics and consequences of EE. Current understanding and

inconsistencies in these areas will be summarized.



Universal Components

Two components exist in every model of EE: (1) negative affect (NA) and (2) unhealthy
foods. The following sections will review the state of the literature regarding these components
of EE.

Negative Affect. EE is sometimes used as an umbrella term for eating in response to
both positive or negative emotions (Geliebter & Aversa, 2003; Macht, Haupt, & Salewsky,
2004). However, in terms of dysfunctional eating behavior, most define EE in terms of only
negative emotions (Konttinen, Mannisto, Sarlio-Lahteenkorva, Silventoinen, & Haukkala, 2010;
Van Strien & Oosterveld, 2008; van Strien, Roelofs, & de Weerth, 2013).

EE is precipitated by experiences of negative affect (NA). The relationship between
negative emotions, often operationalized as stress and sadness, has been researched extensively.
Decades of research conclude that people tend to increase food intake in response to negative
emotions (Haedt-Matt & Keel, 2011). More specifically, evidence suggests that NA precedes
EE, and that NA contributes to EE via predisposing factors (e.g., depressed people are more
likely engage in EE) as well as proximal triggers (e.g., NA acting to trigger EE) (Haedt-Matt &
Keel, 2011; Stickney, Miltenberger, & Wolft, 1999).

Experience sampling methods outside the laboratory report NA preceding EE (Geliebter
& Aversa, 2003; McKenna, 1972; Patel & Schlundt, 2001). In a population of college students,
one study found that NA preceded EE and that greater NA led to higher levels of EE (Geliebter
& Aversa, 2003). Another experience sampling study assessed ratings of NA and EE in 131

women from community and clinical samples (Haedt-Matt & Keel, 2011). Participants self-



reported their feelings of NA and number of EE episodes every day for two weeks. Results
showed that the greatest amount of EE occurred on days with high levels of NA.

Experimental studies of EE involve inducing NA in laboratory settings. Emotion
induction methods include imagery or dietary recall, emotion provocation, stress tests, and
negative interaction tasks (Hilbert & Czaja, 2011; Hilbert, Tuschen-Caftier, & Czaja, 2010).
Across these methods, results consistently demonstrate that NA triggers EE (Jansen et al., 2003;
Schneider, Appelhans, Whited, Oleski, & Pagoto, 2010; Telch & Agras, 1996; Zeeck, Stelzer,
Linster, Joos, & Hartmann, 2011). For example, the induction of negative moods in a college
population of emotional eaters resulted in greater food intake over neutral mood induction
(Bekker, van de Meerendonk, & Mollerus, 2004).

To summarize, there is a large body of evidence linking NA to EE with results from
experimental and observational studies supporting this association. This overwhelming evidence
supports the inclusion of NA in all models of EE.

Type of Food. Individual food choice is an important factor in EE and is frequently
included in definitions (Lyman, 1982; Macht, 1999; Macht, Roth, & Ellgring, 2002). Well-
replicated, consistent findings show that EE is associated with the consumption of energy dense
foods (Braet & Van Strien, 1997; Cartwright et al., 2003; de Lauzon et al., 2004; Lattimore &
Caswell, 2004; Michaud et al., 1990; Nguyen-Michel, Unger, & Spruijt-Metz, 2007; Wing &
Greeno, 1994), in particular those that are sweet (Camilleri et al., 2014; Grunberg & Straub,
1992), high in fat (Macht, 2008; Oliver, Wardle, & Gibson, 2000; Van Strien, Herman, &
Verheijden, 2009), and high in carbohydrates (Faith, Allison, & Geliebter, 1997). Examples of
food items include chocolate, ice cream, cake, chips, pastries, and soda (Camilleri et al., 2014;

Wansink, 2004). Consistent with previous findings on the types of food eaten during EE



episodes, one study found that 70% of participants ate cake, 60% ate biscuits, and 48% ate
savory snacks (Oliver et al., 2000). EE is also associated with decreased consumption of fruits
and vegetables (Nguyen-Rodriguez, Chou, Unger, & Spruijt-Metz, 2008) and increased food
cravings (Hawkins & Stewart, 2012; Hill, Weaver, & Blundell, 1991).

In a laboratory study on the effects of a distress manipulation (the anticipation of a public
speaking task), researchers found a significant effect of self-reported EE on food choice and food
intake in a laboratory setting (Oliver et al., 2000). Stressed emotional eaters ate greater amounts
of high-fat, sweet, and energy-dense foods than non-emotional eaters and non-stressed eaters.
Another study found that EE was associated with consuming more energy and fat under stressful
conditions (Verstuyf, Vansteenkiste, Soenens, Boone, & Mouratidis, 2013). Finally, authors
found that EE was associated with greater chocolate intake after an ego-threatening stressful
laboratory task (Heatherton, Herman, & Polivy, 1991).

To summarize, there is a large body of evidence supporting individual food choice in EE.
This overwhelming evidence supports the inclusion of unhealthy food choice in all models of

EE.

Secondary Components

The following two components exist throughout the literature but occur only in some
definitions of EE: (1) overeating and (2) fullness. These are used as central attributes in some
models, while others omit them entirely, with no discussion of these discrepancies in the
literature. To this author’s knowledge, no research has presented evidence for the unique

influences of these components on psychosocial outcomes associated with EE. The following



sections will review the discrepancies in the current literature regarding overeating and fullness
in EE.

Overeating. Beyond a basic understanding that food is consumed, there is little
agreement regarding the amount of food that is typically consumed during EE episodes. The
following words have all been used to describe increased food consumption in EE: excessive
(Haedt-Matt et al., 2014), overconsumption (Jacquier, Bonthoux, Baciu, & Ruffieux, 2012);
larger (Herman & Polivy, 2005); and increased (Adriaanse, de Ridder, & Evers, 2011). On the
other hand, a significant portion of the literature does not include overeating in the definition of
EE at all (ex. "...eating in response to a range of negative emotions..."; Faith et al., 1997). In
fact, the most commonly used self-report measures of EE ask about an individual’s desire to eat
in response to emotions rather than their acfual eating behavior in response to emotions (Arnow,
Kenardy, & Agras, 1995; Van Strien, Frijters, Bergers, & Defares, 1986). There are stark
differences between having an urge to eat and consuming an excessive amount of food, yet both
are considered EE.

Importantly, research has not consistently shown that people increase food intake during
EE episodes (e.g. Adriaanse et al., 2011; Evers, de Ridder, & Adriaanse, 2009; Oliver et al.,
2000). Although some stressed individuals high on self-reported EE have been found to eat
more than individuals low on self-reported EE (e.g. O'Connor, Jones, Conner, McMillan, &
Ferguson, 2008), other studies have failed to find such relationships (e.g. Conner, Fitter, &
Fletcher, 1999; Evers, de Ridder, & Adriaanse, 2010). Results from laboratory studies
examining the concurrent validity of EE scales to predict observed food intake in a laboratory
have been mixed. A recent meta-analysis found that some laboratory studies have found

significant effects of negative mood induction on observed food intake in adults, while others



have reported no significant effects (Evers et al., 2009). In more detail, three studies found that
increased self-assessed EE was not related to increased food consumption, while five studies
found that self-assessed EE did predict food intake. These discrepancies are potentially a result
of the different modalities used to measure EE (i.e., self-report measures and laboratory studies)
or the conceptual discrepancies in the definition of EE.

Taken together, there is no consistent evidence for increased food intake under emotional
circumstances in individuals scoring high on self-reported EE. These contradictory findings
raise doubts to the extent to which overeating occurs in EE and its importance in the model.
Given this, more research is certainly needed to determine overeating’s role in EE.

Fullness. Eating in absence of hunger cues, referred to as “fullness” or “satiety” for the
purposes of this paper, is an integral part of the original understanding of EE (Bruch, 1961;
Wallis & Hetherington, 2004). Fullness was central to Bruch’s original conceptualization of EE
as her theory was based on the assumption that eating when full resulted from an inability to
distinguish between hunger cues and sensations linked to emotional states (Bruch, 1961, 1964).
A core tenant of psychosomatic theory, food intake due to the misperception of hunger and
satiety cues was viewed as a causal and important factor in overeating (Robbins & Fray, 1980).

Biologically, eating in response to NA is highly unusual and is considered an abnormal
response (Van Strien, Konttinen, Homberg, Engels, & Winkens, 2016). For most people,
emotional stress activates the hypothalamic-pituitary-adrenal axis which results in the
suppression of appetite (Adam & Epel, 2007; Oliver et al., 2000). This is not the case in EE.
Bruch argued that obese individuals are born with “faulty” genetic programming that prevents

them from properly recognizing when they are hungry (Bruch, 1964). Other early researchers



proposed that emotions and external food cues may operate together to elicit eating behavior; for
example, a state of high anxiety may enhance reactions to external cues (Slochower, 1983).

Fullness is the most infrequently and inconsistency used component of EE, with very few
studies including fullness in the operationalization of EE. While some early studies examined
the role of fullness in EE, it is much less frequently discussed in contemporary work.

Van Strien, Frijters, Roosen, Knuiman-Hijl, and Defares (1985) looked at fullness and
EE. A significant relationship was found between EE and perceived hunger. Another early
study found that obese individuals were more likely to ignore or misinterpret physiological
hunger cues and instead rely on external stimuli as compared to normal weight individuals
(Schachter, Goldman, & Gordon, 1968). Finally, a study found that non-obese individuals
reported a stronger correlation between feelings of hunger and stomach contractions compared to
obese individuals, who were more likely to feel hungry even when their stomachs were not
contracting (Stunkard, 1959).

A more recent study assessed the effects of stress on the rewarding nature of food (e.g.
“liking” and “wanting”) in a fasting and satiated state (Lemmens, Rutters, Born, & Westerterp-
Plantenga, 2011). Results found that overweight participants showed stress-induced food intake
in the absence of hunger, resulting in an increased energy intake.

Overall, given the sparse amount of research regarding the role of fullness in EE, more

work is needed to determine the role of fullness in the definition of EE.

Associated Health Risks
Eating to deal with negative emotions is a widespread behavior that often leads to

additional problems. Growing evidence shows that consuming unhealthy foods in response to



negative emotions can have potentially damaging effects on mental and physical health over
time.

Physical Health. Physical health consequences of EE are problematic and widespread,
and include higher levels of fatigue and nervousness, lower energy, more sleep problems,
diabetes, and hypertension (Stambor, 2006).

As mentioned above, research has consistently shown that EE is linked to poorer dietary
patterns (Gibson, 2006). Over time, repeated consumption of unhealthy foods has been linked to
poor health outcomes (Hermansen, 2000; van Dam, Grievink, Ocké, & Feskens, 2003). For
instance, diets high in saturated and processed sugar have been linked to poorer cardiovascular
health (Hermansen, 2000), elevated blood sugar, and higher systolic blood pressure (van Dam et
al., 2003). Similarly, a study examining the association between dietary patterns and health
found that diets with more saturated fat and sugar are linked to increased levels of cholesterol in
the blood (van Dam et al., 2003).

BMI. Given the worldwide obesity crisis (WHO, 2014), increased BMI is arguably one
of the most concerning health outcomes related to EE. EE is related to an elevated risk for and
the development of obesity in childhood and adulthood (Geliebter & Aversa, 2003; Ozier et al.,
2008; Van Strien et al., 2009). Compared to healthy weight individuals, overweight individuals
report greater levels of EE (Fitzgibbon, Stolley, & Kirschenbaum, 1993; Geliebter & Aversa,
2003; Horchner, Tuinebreijer, & Kelder, 2002), and increased urges to eat in response to
negative emotions (Burton, Stice, Bearman, & Rohde, 2007; Geliebter & Aversa, 2003; Macht &
Simons, 2000). EE is associated with higher body mass index (BMI), obesity (Geliebter &
Aversa, 2003; Ozier et al., 2008), and increased abdominal fat (Epel et al., 2004; Torres &

Nowson, 2007).



Research also indicates that EE acts as a hindrance to weight loss and maintaining weight
loss (Geliebter & Aversa, 2003; Leon & Chamberlain, 1973). After significant weight loss,
those who regained the weight did significantly more EE than those who did not regain the
weight (Leon & Chamberlain, 1973). Blair et al. (1990) found that individuals who emotionally
eat were less successful at approaching target weight than those who reduced their frequency of
EE. In addition, individuals who reduced their amount of EE lost significantly more weight than
individuals continuing to emotionally eat (Blair, Lewis, & Booth, 1990). Longitudinal studies of
nonclinical populations have demonstrated that EE is associated with weight gain in adult
women and in college females in as little as a 15-month period (Hays & Roberts, 2008).

Mental Health. EE has been associated with various indicators of psychopathology in
adults, including depression (Harrell & Jackson, 2008; Konttinen et al., 2010; Ouwens, van
Strien, & van Leeuwe, 2009), low self-esteem (Bruch, 1973), and feelings of inadequacy (Waller
& Matoba, 1999). These results have been replicated in adolescent samples, and EE has been
found to be associated with depressive symptoms in teenagers (Van Strien, van der Zwaluw, &
Engels, 2010). Higher rates of body dissatisfaction, feelings of physical incompetence, and
difficulties in interpersonal relationships also occur (Braet & Van Strien, 1997; Van Strien,
Schippers, & Cox, 1995). Finally, EE is associated with an increased risk for the development of
disordered eating behaviors such as overeating (Allen, Byrne, La Puma, McLean, & Davis, 2008;
Stice, Presnell, & Spangler, 2002; Waller & Osman, 1998), as well as clinical eating disorders
(Ricca et al., 2012), notably binge eating disorder (BED; Masheb & Grilo, 2006; Stice et al.,

2002) and bulimia nervosa (Van Strien et al., 1995; Waller & Osman, 1998; Wardle et al., 1992).
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Summary

The properties of overeating and fullness in the definition of EE need further study.
While overeating and fullness are used sporadically throughout the literature, no existing work
has attempted to examine the utility of these components in the definition of EE. To this
author’s knowledge, no research has presented evidence for the unique and shared influences of
these components on the overall fit of the model of EE.

As such, the goal of the current research is to examine the effect of including overeating
and/or fullness in the definition of EE. Models of EE will be examined in terms of their ability
to appropriately approximate data from a community-based sample of men and women in a
naturalistic environment. In turn, the causal effect of this new, optimized latent variable of EE
will be examined in a structural equation model predicting mental and physical health latent
variables. This approach hopes to clarify conceptual understanding of EE and elucidate the

correlates of EE.

Current Research

The current research aims to enhance the empirical understanding of EE using structural
equation modeling (SEM). The first aim of this paper is to use confirmatory factor analysis
(CFA) to empirically test the theory and underlying structure of EE, with the goal of determining
the best-fitting theoretical representation of EE in a community sample of adults. Research has
varied widely in the use of overeating and fullness in the definitions of EE, and the statistical
utility and function of these two components in the model remain unclear. No extant literature
has attempted to provide an empirical rationale for their inclusion or exclusion in models of EE.

As such, the proposed research will test the model of EE to determine which combination of

11



components accounts for the best approximation of the given data. Figure 2 depicts the proposed
CFA for the hypothesized four-component model of EE.

Subsequently, the best-fit latent variable of EE will be examined within a larger structural
model examining the relationship between EE and latent variables of mental health concerns and
physical health concerns. Latent variables of mental health and physical health concerns will be
created from a battery of questions related to physical and mental health symptoms. The
resulting latent variables will then be used in the structural model. Figure 1 depicts the

conceptual SEM for the relationship between EE and mental and physical health concerns.

Aims

AIM I: Confirmatory Factor Analysis of Emotional Eating
Test the goodness of fit of the proposed theoretical structure of EE in a community
sample of adults (i.e., How closely does eating behavior in a large community sample fit with the
proposed theoretical model of EE?).
a. Assess model fit and examine the relationship between the hypothesized observed
components of EE and the underlying latent variable.
b. Determine to what extent each of the observed variables contributes to the overall
latent variable of EE.
c. Provide suggestions for model improvement and future tests of the model.
Hypothesis I. Bruch’s original four-component model of EE (negative affect,

healthfulness, overeating, fullness) will provide the most parsimonious fit of the data.
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AIM II: Structural Model of EE, Mental Health Concerns, Physical Health Concerns
Test the direction and strength of the relationships between EE, physical health concerns,
and mental health concerns in a community adult sample.
a. Create a structural model linking the optimized EE latent variable to latent variables
of mental health concerns and physical health concerns.
b. Measure the causal effect of the optimized EE latent variable on the physical health
concerns latent variable and on the mental health concerns latent variable.
Hypothesis II. The optimized latent variable of EE will be significantly related to latent
variables of physical health concerns and mental health concerns measured concurrently.
a. EE will have a significant positive direct effect on mental health concerns.

b. EE will have a significant positive direct effect on physical health concerns.
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CHAPTER II

METHODS

A newer approach to measuring EE will be used in the current work. Ecological
momentary assessment (EMA), as opposed to the widely used retrospective self-report and
laboratory measures, will be used to collect data on real-time eating behavior in a naturalistic

setting. Methodological details of the current work are provided in this section.

Participants and Procedures

The current research is a part of the larger Mid-South Clinical Data Research Network
(CDRN) based at Vanderbilt University. The CDRN is a network for hospitals and clinics to
facilitate research by allowing researchers to connect with potential participants using electronic
health records (EHR). EHR provide access to participant BMI, height, weight, blood pressure,
diagnoses, current medications, and certain laboratory measures (e.g. blood glucose). The
CDRN includes over two million health records in electronic healthcare systems from: (1) the
Vanderbilt Health System; (2) the Vanderbilt Healthcare Affiliated Network; and (3) Greenway
Medical Technologies. In the first year of funding, each site was required to conduct two

projects using their respective data networks. These projects are discussed below.

The Mid-South Healthy Weight Cohort Study (HWC)

The Healthy Weight Cohort Study (HWC), a prospective cohort study related to obesity,

recruited participants via patient portals, email, phone calls, and face-to-face contact in medical
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clinics (Heerman et al., 2017). Cohort participants were required to: (1) have at least two weight
measurements in their EHR since April 2009; (2) have at least one height measurement in their
EHR since age 18; (3) be alive; and (4) have participated in at least one clinic visit since April
2009. Participants were excluded if they had a mental condition or visual acuity that precluded
participation (assessed by the research team at the time of face-to-face survey administration).
Of 11,776 adult patients who consented to participate, 9,977 (84.72%) completed the 72-
item, 20-minute Research Electronic Data Capture (REDCap) survey (Harris et al., 2009).
Participants consented for this survey data to be linked with their EHR back to 2009 and for the
next five years (through August 2020). A $10 gift card was provided upon completion of the
survey. The questionnaire was divided into sections: (1) demographic information; (2)
background information; (3) daily habits; and (4) overall health (Heerman et al., 2017). See

Table 1 for the full list of survey items.

The Healthy Weight Monitoring Study (HWMS)

Participants from the above mentioned HWC were randomly sampled to be a part of the
Healthy Weight Monitoring Study (HWMS). The HWMS is the source of the data used in the
present research. The HWMS aimed to: (1) demonstrate the ability to recruit participants for
research involving more intensive data collection; (2) monitor daily eating behavior in a diverse
sample of adults; and (3) determine how eating patterns are influenced by social context, place,
emotions, and hunger. Recruitment involved sending emails to HWC participants with a link to
the HWMS website. The webpage informed participants about the study and guided them
through an online informed consent process. If participants consented to join the study another

email was sent with specific instructions on how to record meals and snacks.
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The HWMS uses ecological momentary assessment (EMA), a form of real-time data
collection, to gather eating data. EMA aims to capture information as it happens in the real
world, with assessment taking place in a natural environment during everyday life (Shiffman,
Stone, & Hufford, 2008). These methods are typically used to gather momentary information
about a person’s experiences, behavior, and psychological states several times a day (Stone &
Shiffman, 1994). EMA originated as an alternative to retrospective self-report questionnaires
and in the past decade has become an important tool in the study of eating behavior. The use of
electronic handheld devices in EMA recording improves compliance, the reliability of reporting,
and convenience.

EMA data collection was event-driven, meaning that participants were instructed to
complete monitoring after every meal or snack for a period of 14 days; 30 recorded eating
episodes were required within 14 days to receive a $50 compensation. Participants were
instructed in the use of EMA materials with an online training guide that included instructions on
how to access the internet on their cellular phones to complete a short questionnaire after a meal
or snack.

Post-meal monitoring was completed using a web-based application that could be
accessed using a smartphone or tablet computer; through this application, users completed a brief
questionnaire about their most recent eating episode. The website was designed for ease of use
and uniformity; step-by-step instructions presented survey items one page at a time. The
questionnaire took about 5 minutes to complete and consisted of the same set of questions each
time.

The EMA questionnaire included 16 questions related to behavior, mood, physiology,

and environment. At each prompt, participants answered questions about their most recent
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eating episode. Environmental information such as the date, time, and location of the meal or
snack was collected during monitoring. Participants also self-recorded questions relating to
behavior, mood, and physiology. The full list of EMA variables can be viewed in Table 2.

Some questions were answered using a “slider” feature (a scale ranging from 0 to 100; see
images in Appendix A); other questions involved selecting from a list of options. When first
examining the data, it was found that participants utilized varying ranges of the slider scale when
answering survey questions. The slider was presented to participants in the “middle” position
(i.e., 50 out of 100) at the beginning of each question. While some participants used larger
sections of the scale (ex. slider scores varying from 10 to 80 over the course of data collection),
other participants used limited sections (ex. slider scores had no variation or varied from 60 to 70
over the course of data collection). To account for this, participants without variability in slider
usage were dropped from analyses (discussed further in the Data Preparation section).

A dashboard was created to monitor participant meal and snack data entry in real-time.
Reminders were sent to participants if they failed to record food intake for a few days, were close
to completing 30 meals, or were nearing the end of their 14-day monitoring window. Data were
collected using client-side JavaScript code and sent via a secure connection to a server; eating
episode data were stored in a separate file based on a participant identification code.

A total of 415 participants were enrolled in the Healthy Weight Monitoring Study and

14,169 meals and snacks were recorded into the system.

Instrumentation

Three latent variables were created using data from 329 participants and 12,200 meals

and snacks. The latent variable of EE was created using EMA data collected in the HWMS
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study in 2015. Latent variables of mental health concerns (MHC) and physical health concerns
(PHC) were created using survey measures from the original HWC study in 2014. The following

sections describe the variables used to create EE, MHC, and PHC in more detail.

Emotional Eating

EE was operationalized as a latent variable made up of four observed variables from
EMA data: (1) NA; (2) healthfulness; (3) overeating; and (4) fullness. These variables were
created from EMA data gathered during the HWMS study in 2015.

Negative Affect. Mood and stress ratings were combined to create a composite NA
variable. Evidence that both stress and mood precede EE (Geliebter & Aversa, 2003; Tan &
Chow, 2014; Wilson, Darling, Fahrenkamp, D’ Auria, & Sato, 2015) as well as stress and mood
being highly correlated in the current sample (p = 0.733) support combining these variables.
Mood item (“Rate your mood”) was rated on a 100-point digital slider scale (0 = sad, 100 =
happy); an optional help screen provided the additional instructions, “Rate your mood as it was
when you were eating the meal or snack.” The stress item (“Rate your stress” with optional help
screen, “Rate your level of stress as it was when you were eating the meal or snack™) was rated
on a 100-point digital slider scale (0 = stressed, 100 = calm/relaxed). A global NA score for
each participant was calculated by reverse coding, summing, and averaging mood and stress
ratings for all eating episodes; higher values indicate greater overall NA.

Healthfulness. Participant’s perception of the healthfulness of food eaten was measured
(“How healthy were your food choices?”” with help screen, “Rate how healthy your meal or
snack was. Use your own judgment in determining the health of the meal”). Healthfulness was

rated on a 100-point digital slider scale (0 = unhealthy, 100 = healthy). An average healthfulness
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rating for each participant was calculated. Items were reverse coded, summed, and averaged
such that higher scores indicate greater consumption of unhealthy foods.

Fullness. Fullness was measured by the presence or absence of hunger before eating.
Item prompt (“How hungry did you feel before eating?”” with help screen, “Rate how hungry you
felt before you ate the meal or snack™) was rated on a 100-point digital slider scale (0 = hungry,
100 = full). An average fullness rating for each participant was calculated; items were summed
and averaged with higher values indicating greater fullness before eating (i.e., less hunger before
eating).

Overeating. The perception of quantity of food consumed was measured with an
overeating item. The overeating item (“Did you overeat?” with help screen instructions,
“Overeating is characterized by eating more than is needed or more than is healthy”) was rated
on a 0 or 1 scale (0 = no overeating, 1 = overeating). The percentage of total eating episodes
that a participant rated as overeating was computed for analyses. In the current sample, 13.28%

of all eating episodes were classified as overeating.

Physical Health Concerns

Physical health concerns (PHC) was operationalized as a latent variable made up of four
observed variables: (1) general physical health; (2) physical activity level; (3) self-report derived
BMI; and (4) metabolic health risk. This information was gathered during the baseline self-
report survey in 2014.

General Physical Health. Quality of physical health (“In general, how would you rate
your physical health?”’) was rated on a 5-point Likert scale (1 = poor, 5 = excellent). Item was

recoded such that higher scores indicate a worse quality of overall physical health.
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Physical Activity. Physical activity (““Which best describes your current level of
physical activity?”’) was rated on a 5-point Likert scale (1 = very inactive, 5 = active most days).
Item was recoded such that higher scores indicate less physical activity (i.e., greater inactivity).

Self-Report Derived BMI. BMI is used to screen for weight categories that may lead to
health problems and is an effective method for population assessment of overweight and obesity
(Flegal, Carroll, Kit, & Ogden, 2012; Flegal, Carroll, Ogden, & Johnson, 2002). Self-reported
height and weight were collected during the 2014 baseline questionnaire; a self-report derived
BMI was calculated by dividing weight in kilograms by squared height in meters (BMI = kg/m?).
Weight status was defined using the following cut points: underweight (BMI < 18.4 kg/m?);
normal weight (BMI = 18.5-24.9 kg/m?); overweight (BMI = 25-29.9 kg/m?); obese (BMI = 30—
34.9 kg/m?); and morbidly obese (BMI > 35 kg/m?;, WHO, 2014). The distribution of weight
scores in the current sample is as follows: underweight (n = 8, 2.4%); normal weight (n = 110,
33.4%); overweight (n =99, 30.1%); obese (n = 58, 17.6%); morbidly obese (n = 54, 16.4%).
See Table 3 for complete demographic data.

Metabolic Health Risk. Three questions about symptoms related to metabolic syndrome
were combined into a global metabolic health risk variable. Self-reported medical history of
high blood pressure, diabetes, and cholesterol were scored and combined into a composite
variable with scores ranging from 0 to 4. Higher values reflect experiencing more symptoms of
metabolic syndrome.

Blood Pressure. High blood pressure (“Have you ever been told by a doctor or other
health care professional that you have hypertension, also known as high blood pressure?”’) was

rated on a 0 or 1 scale (0 =no, 1 = yes). In the current sample, 31.9% (n = 105) reported being
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informed of having hypertension by a medical professional while 68.1% (n = 224) denied ever
being informed of having hypertension.

Cholesterol. A cholesterol item (“Have you ever been told by a doctor or other health
care professional that you have high cholesterol?”’) was rated on a 0 or 1 scale (0 = no, 1 = yes).
In the current sample, 29.5% (n = 97) endorsed being informed of having high cholesterol by a
medical professional while 70.5% (n = 232) denied ever being informed of having high
cholesterol.

Diabetes. A diabetes item (“Have you ever been told by a doctor or other health care
professional that you have diabetes?””) was rated on a 0 to 2 scale (0 = no, 1 =1 was told I have
pre-diabetes or borderline diabetes, 2 = yes). Higher values indicate greater occurrence and
severity of diabetes symptoms. In the current sample, 8.5% (n = 28) endorsed being informed by
a medical professional that they have diabetes, 6.1% (n = 20) endorsed being informed of having

pre-diabetes, while 85.4% (n = 281) denied ever being informed of having diabetes.

Mental Health Concerns

MHC was operationalized as a latent variable made up of four observed variables: (1)
overall mental health; (2) depressed mood; (3) emotional problems; and (4) social support. This
information was gathered during the baseline self-report survey in 2014.

General Mental Health. Quality of mental health (“In general, how would you rate your
mental health including your mood and your ability to think?”’) was rated on a 5-point Likert
scale (1 = poor, 5 = excellent). Item was recoded such that higher scores indicate a worse quality

of overall mental health.
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Depressed Mood. The presence or absence of depressed mood (“In the past 7 days, I felt
depressed”) was rated on 5-point Likert ranging from (1 = never, 5 = always) with higher scores
indicating more depressed mood over the past 7 days.

Emotional Problems. Emotional concerns (“In the past 7 days, how often have you
been bothered by emotional problems such as feeling anxious, depressed, or irritable?”’) was
rated on a 5-point Likert scale (1 = never, 5 = always) with higher scores indicating greater
emotional problems over the past 7 days.

Social Satisfaction. Social support (“In general, how would you rate your satisfaction
with your social activities and relationships?”’) was rated on a 5-point Likert scale (1 = poor, 5 =
excellent). Item was recoded such that higher scores indicate lower levels of satisfaction with

social activities and relationships.

Data Analytic Plan

The current work uses SEM as the primary means of analysis. The first stage of analysis
will estimate the measurement model using a CFA to assess the component structure of EE. The
purpose of the CFA is to estimate how well the observed variables (NA, healthfulness, fullness,
and overeating) represent the latent variable EE. Due to the structure of EE being a primary aim
of the current research, the CFA will be discussed separately from the rest of the SEM. The
combination of variables that best fits the data will be determined before evaluating the larger
structural model; once an adequate variable of EE is developed, the structural model will be
specified. See Figure 2 for the hypothesized model of EE; it was hypothesized that the four-

component model would be confirmed in the measurement portion of the model.

22



In the second stage, a structural model will examine the relationships among EE, an
exogenous latent variable with four indicators, MHC, an endogenous latent variable with four
indicators, and PHC, an endogenous latent variable with four indicators. See Figure 1 for the
hypothesized structural model. It was hypothesized that EE would have a direct effect on both
MHC and PHC.

Data will be analyzed using Statistical Package for the Social Sciences (SPSS) for Mac
Release 24.0 (SPSS, 2016) for statistical methods including percentage, mean, standard
deviations, bivariate correlations, p of the independent variables, and factor analysis. CFA,
SEM, and corresponding indexes will be analyzed using IBM SPSS Amos GradPack 24 for

Windows (Arbuckle, 2016).

Data Preparation

Data must first undergo screening to be appropriate for use in SEM. Data preparation for
SEM is recommended in the following areas: linearity, data normality, outliers, and missing data.

Linearity. As with regression equations, excessive linearity is problematic in factor
analysis and SEM. Preliminary analyses examined linearity using two methods. The first
approach was an inspection of correlation matrices; high correlations among variables (e.g., +
.90) have been determined problematic (Tabachnick & Fidell, 1996). Table 4 shows the
correlations for independent variables and Table 5 shows the correlations for dependent
variables; correlations range from 0.112 to 0.461 and 0.001 to 0.676 respectively, which are not
high enough to be considered problematic. Additionally, due to the potential for a high degree of
inter-correlation between predictors, the assumption of collinearity was examined by looking at

the variance inflation factors (VIF) and tolerance statistics for each of the observed variables. It
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has been suggested that VIF values greater than 10 and tolerance statistics below 0.2 are worthy
of concern (Menard, 2000). Predictors in the proposed work did not yield values beyond this
threshold; as such, the level of correlation between observed variables should not be problematic.

Normality. Maximum likelihood estimation method, used often in SEM, assumes a
multivariate normal distribution of the data. As such, it is important to assess whether the data
satisfy this assumption of normality.

The frequencies of variables to be included in the SEM were reviewed for skewed
distributions. Skewness and kurtosis were evaluated using significance tests of variable
distributions. For observed variables included in the EE latent variable, skewness values ranged
from —0.378 to 0.757 and kurtosis ranged from —0.420 to —0.092 (see Table 4). For observed
variables included in the MHC and PHC latent variables, skewness values ranged from 0.171 to
2.036 and kurtosis ranged from —0.499 to 3.607 (see Table 5). Following recommendations that
the skew and kurtosis indexes should be below an absolute value of 3.0 and 8.0, respectively
(Khine, 2013), the present data were considered normal for SEM. No violations existed and
therefore no measures were transformed.

Outliers. Variables were inspected for outliers (values falling 1.5 times the interquartile
range below or above the 25" or 75" percentile). All values were within acceptable ranges,
suggesting normal data.

Missing Data. 415 participants were initially enrolled in the HWMS and 14,169 meals
and snacks were recorded into the system. 86 participants (20.7%) were dropped from analyses
due to documenting fewer than 10 meals or lacking variability in slider usage (cursor was not

moved from the default starting point on more than 50% of all items rated). The remaining
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dataset of 329 participants (77 males, 252 females) and 12,200 meals and snacks were inspected
for missing values.

Little's Missing Completely at Random (MCAR) analysis was conducted to ensure that
missing data were indeed MCAR. Analyses resulted in a non-significant chi-square test (> =
107.86, df = 120; p = 0.78) confirming that the missing data did not depend on other variables in
the dataset nor on the variable itself. As is the case in the current sample, when missing data are
minimal (Schlomer, Bauman, & Card, 2010), distributed normally (Khine, 2013), and MCAR, an
appropriate method of imputing missing data is the EM (expectation maximization) algorithm to
obtain maximum likelihood estimates (Buhi, Goodson, & Neilands, 2008; Little & Rubin, 1987).

An AMOS software package was used to produce these estimates for any missing data.

Model Assessment

Goodness of Fit Indexes. A fit index provides a global examination of how well the
collected data fit the hypothesized model. Table 6 provides a list of the indexes that will be used
in this paper, general cutoff levels representing a good fit, descriptions, and citations supporting
their use. This section will review the fit indexes in more detail.

Model Chi-Square & Relative Chi-Square. Model Chi-Square (also written as x?)
represents the discrepancy between the unrestricted sample covariance matrix and the restricted
covariance matrix. Model Chi-Square uses the null hypothesis to estimate model fit. The null
hypothesis postulates that the factor loadings, factor variances/covariances, and error variances
for the hypothesized model are valid; Model Chi-Square then simultaneously tests the extent to
which this specification is accurate. The probability value (p) associated with Model Chi-Square

represents the likelihood of obtaining a y* value that exceeds the ¥* value when the null is true.
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Thus, the higher the probability associated with the Model Chi-Square, the closer the fit between
the hypothesized model (under the null) and the perfect fit (Bollen, 1989). Ideally, the p-value
should not be statistically significant (p > .05). However, this index tends to be larger when
sample size increases and contains no information about the magnitude of the discrepancies
between the model and the data (Byrne, 2001). As such, additional measures of fit, such as
Relative Chi-Square, will be used in conjunction with Model Chi-Square. Relative Chi-Square,
Model Chi-Square divided by the degrees of freedom (y?/df), should be less than 3 (Schreiber,
2008).

SRMR. The Standardized Root Mean Square Residual (SRMR) represents a summary of
how much difference exists between the covariance residuals in the observed data versus those in
the comparison model. SRMR values can range from 0 to 1; in a well-fitting model this value
will be small. A SRMR of zero indicates a perfect fit with no difference between the observed
data and the correlations implied in the model for covariance residuals (Byrne, 2013).

RMSEA & PCLOSE. The Root Mean Square Error of Approximation (RMSEA)
evaluates the model’s adequacy in comparing a theoretical model with a perfect (saturated)
model (Meyers, Gamst, & Guarino, 2016). The index corrects for model complexity and if two
models fit the data equally well, the RMSEA for the simpler model will be more favorable.
RMSEA values can range from 0 to 1; a value of 0 indicates that the model exactly fits the data.
The measure has a known sampling distribution which can be used to establish confidence
intervals for the sample RMSEA value.

The 90% confidence interval around the RMSEA value will be provided to further assess
the precision of the estimate. Values less than .05 indicate a good fit; values up to .08 are

considered acceptable, indicating reasonable errors of approximation in the population (Byrne,
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2001). The width of the confidence interval provides information about the precision of the
RMSEA estimate. A small RMSEA value with a wide confidence interval may indicate that the
estimated discrepancy value is imprecise. Conversely, a narrow confidence interval suggests
good precision of the RMSEA to reflect model fit (MacCallum, Browne, & Sugawara, 1996).

A significance test of close fit (PCLOSE) for the RMSEA will also be reported.
PCLOSE tests the hypothesis that the RMSEA is “good” in the population (specifically, that it is
no greater than .05). A non-significant PCLOSE value indicates good fit (Joreskog & Sorbom,
1996).

CFI, NFI, TLI. The CFI, NFI, and TLI, all incremental indexes, test the fit of a model
by comparing the hypothesized model with a more restrictive model, referred to as the null
model or independence model. This null/independence model represents the worst-case scenario
since it specifies that all variables are uncorrelated. Values range from 0 to 1, with values closer
to 1 indicating better fit.

The Normed Fit Index (NFI) compares the x> value of the hypothesized model to the y* of
the null model. NFI is sensitive to sample size and can be unreliable in estimating small samples
(Bentler, 1990; Mulaik et al., 1989); as such, relying solely on this index is not recommended
(Kline, 2005). Therefore, the Tucker-Lewis Index (TLI, also known as the Non-Normed Fit
Index) will also be reported, which prefers simpler models. The TLI statistic non-normed,
meaning values can exceed 1.0.

The Comparative Fit Index (CFI) is a revised form of the NFI which accounts for sample
size (Hooper, Coughlan, & Mullen, 2008). The CFI performs well even when the sample size is
small (Tabachnick & Fidell, 2007). Like the NFI and TLI, the CFI assumes that variables are

uncorrelated (null/independence model) and compares the hypothesized covariance matrix with
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this null model. The CFI is one of the most commonly used indexes due to it not being affected

by sample size (Fan, Thompson, & Wang, 1999).
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CHAPTER III

RESULTS

Descriptive Statistics

Participant Characteristics

Table 3 contains means, standard deviations, and percentages for the study variables.
Most participants were female (n =252, 76.6%) and white (n =267, 81.2%). 80.5% (n=62) of
male participants and 59.1% (n = 149) of female participants were overweight, obese, or
morbidly obese. 72.6% (n =239) of all participants had a four-year college degree or greater.
Most participants (n = 228, 69.3%) were married at the time of the study. Most participants (n =
210, 63.8%) had household incomes of $50,000 or more. Ages varied widely with the largest

group being between 26 to 35 years for both males and females.

Bivariate Correlations

Correlation matrices of variables included in the final analyses are presented in Table 4
and Table 5. All EE observed variables (NA, healthfulness, overeating, fullness) were
significantly intercorrelated (see Table 4 for details). The strongest relationship, a moderate
positive correlation, was found between NA and healthfulness (» = 0.461, p <.01). Weak
positive correlations were found between overeating and healthfulness (» = 0.364, p <.01) and
NA and overeating (r = 0.269, p <.01). For fullness, there were very weak positive correlations
with NA (= 0.138, p <.05), healthfulness (» = 0.140, p <.05), and overeating (»r=0.112, p <

05).
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All MHC observed variables (general mental health, depressed mood, emotional
problems, social support) had statistically significant intercorrelations (see Table 5 for details).
Correlations were in the moderate range (» = 0.40-0.59), except for one strong correlation
between depressed mood and emotional problems (= 0.676, p < .01) and one weak correlation
between depressed mood and social support (= 0.381, p <.05). All physical health observed
variables (general physical health, physical activity, BMI, metabolic risk) had statistically
significant intercorrelations. Correlations were in the weak range (» = 0.20-0.39) except for a
moderate correlation between general physical health and physical activity (» = 0.479, p <.01).

Across the MHC and PHC observed variables, intercorrelations between all four MHC
items and the PHC items of general physical health and physical activity were statistically
significant. Additionally, metabolic risk had significant, very weak, positive correlations with

social support (» = 0.143, p <.05) and general mental health (» = 0.121, p <.05).

Confirmatory Factor Analysis of EE

This section focuses solely on the CFA of EE, as the primary aim of the current work is
to examine the structure of EE in depth. The hypothesized CFA of EE is designed to test the
ability of a single latent variable (EE) to explain the relationships among all four observed
variables (NA, healthfulness, overeating, fullness). All the observed variables load onto a single
common latent variable and the model specifies no correlated errors. As such, this model asserts
that all the covariation among indicators is due to the latent dimension, EE. Figure 2 shows the
hypothesized four-component model pictorially and provides further explanation of the structure

of the CFA.
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Model Assessment

Goodness of Fit. Results for the CFA goodness of fit tests are presented in Table 7. All
values reflect excellent model fit, ¥*(2) = 0.569, p = 0.752; y*/df = 0.284; CF1=1.00; TLI =
1.032; NFI =0.996; SRMR = 0.013; RMSEA = 0.00 (0.00-0.075), PCLOSE = 0.878. In more
detail, the model chi-square statistic is non-significant (p > .05) and the relative chi-square (y*/df)
is 0.375, signaling that the fit of the data to the hypothesized model is excellent. This test
statistic indicates that, given the present data, the hypothesis of a four-component model of EE as
presented in the model is likely to occur and should be accepted.

The RMSEA value for the four-component model is 0.00 with a 90% confidence interval
ranging from 0.00 to 0.075 and a p-value for the test of closeness of fit equal to 0.878. The
confidence interval indicates that we can be 90% confident that the true RMSEA value in the
population will fall within the bounds of 0.00 and 0.075, which represents a good degree of
precision.

The SRMR value (0.013) can be interpreted as meaning that the model explains the
correlations to within an average error of .013 (Hu & Bentler, 1999). The CFI, NFI, and TLI
indexes all range from 0 to 1, with 1 representing a perfect fit. The CFI (1.00) indicated that the
model was an excellent fit of the data, reflecting that the four-component model adequately
described the sample data. The NFI (0.996) and TLI (1.032) similarly suggested that the model
fit was excellent.

Taken together, the non-significant chi-square and goodness-of-fit indexes falling well
below acceptable cut-offs indicate an excellent fitting model, suggesting negligible discrepancies

between the model and the data. In other words, the constraints inherent in the model were
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consistent with the observed data. As such, based on these fit indexes, the four-component
model of EE can be deemed a good fit of the data.

Factor Loadings. Unstandardized and standardized beta weights, standard errors,
critical ratios, squared multiple correlations, and significance levels for the factor loadings (paths
between the observed variables and latent variable) are presented in Table 8. The statistical
significance of factor loadings can be determined by evaluating critical ratios (CR). The CR
represents the parameter estimate divided by its standard error and operates as a z-statistic in
testing if the estimate is statistically different from zero. Based on a probability level of .05, the
test statistic needs to be £1.96 before the hypothesis (that the estimate equals 0) can be rejected.
Nonsignificant paths can be considered unimportant to the model (Arbuckle, 2016).

All observed variables loaded statistically significantly onto the EE latent variable. NA
(0.597), healthfulness (0.770), and overeating (0.469) loaded at a significance level < 0.001;
fullness (0.201) loaded at a significance level < 0.01. This indicates that all four components
significantly contribute to the latent variable EE.

A series of nested models were created to test for significant differences in the magnitude
of factor loadings. It was determined that the regression coefficients for NA and healthfulness
were not significantly different from one another. The magnitude of the overeating path
coefficient is significantly smaller than those of NA and healthfulness. Finally, the fullness path
is significantly smaller than all other paths (NA, healthfulness, overeating).

Squared Multiple Correlations. Another measure that can assist in evaluating model fit
is the Squared Multiple Correlation for the observed variables (R?). R? represents the proportion
of variance in the indicator that is explained by the latent variable. R? provides an indication of

the extent to which the model is adequately represented by the observed measures. This value,
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ranging from 0.00 to 1.00, can serve as a reliability guide of the extent to which a measured
variable represents its underlying construct (Byrne, 2001). R? can be useful in formulating
conclusions about whether the measures are meaningfully related to their purported latent
dimensions.

Healthfulness (0.593) and fullness (0.040) have the highest and lowest R? values,
respectively. In other words, the latent variable EE accounts for 59.3% of the variance in the
healthfulness of food choices, while EE accounts for only 4% of the variance in fullness before
eating. The R? values for NA (0.356) and overeating (0.220) show that EE accounts for 22% of
the variance in overeating and 35.6% of the variance in NA.

Residuals. Residuals were examined for signs of model misfit. Standardized residuals
are the residuals divided by their standard errors (Joreskog & So6rbom, 1996). Similar to z-
scores, these values represent the number of standard deviations that the observed residuals are
from the expected residuals that would be found in a model with perfect fit (zero residual value).
Standardized residuals should be close to zero in a well-fitting model (Byrne, 2001); values
greater than an absolute value of 2.58 are considered large and to indicate bad fit (Joreskog &
Sorbom, 1996). Inspection of standardized residuals indicated no points of ill fit in the solution

(largest standardized residual = 0.327).

Model Modifications

No post-hoc modifications were indicated due to excellent model fit indexes and model
statistics; thus, no changes were required to be made to the original hypothesized model.
However, the following section will review two additional modified models of EE, with the goal

of understanding and investigating the structure of EE in more detail.
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Fullness Removed. The fullness path was examined further due to its low factor loading
(B=0.220, R?=.040). Fullness does load significantly onto EE, but the acceptability of
parameter estimates should not be determined solely on the basis of statistical significance
(Brown, 2014). While not required to remove from the model due to overall good model fit, the
estimate for fullness is less than what is typically considered a “salient” value for a factor loading
(cut-offs of B < 0.6 and R? < 0.4; Arbuckle, 2016). As such, the fit of a model without fullness
(three-component EE) was tested.

Because testing a separate model of EE without fullness would create a just-identified
model unable to be estimated, a nested model approach was used instead. A nested model was
created that removed the fullness path (i.e., fixed it to 0) in the four-component model. This new
nested model represents a modified three-component model of EE with fullness removed.
Comparing this nested model to the original four-component model will assess the worsening of
overall fit due to fixing fullness to 0. A y2-difference (Ay?) test was used to determine invariance
(equivalence) between models. The value related to this statistic represents the difference
between the ¥ values for the models being compared. This difference value is distributed as x?
with degrees of freedom equal to the difference in degrees of freedom. Evidence of non-
invariance (non-equivalence) is claimed if this y*>-difference value is statistically significant.

Based on goodness of fit indexes, the three-component model with fullness removed also
represents an adequate fit of the data, ¥*(3) = 9.850, p = 0.020; */df = 3.283; CFI =0.949; TLI =
0.898; NFI = 0.929; RMSEA = 0.083 (0.029-0.144), PCLOSE = 0.132. However, while
acceptable, the modified model represents a statistically significant decline in fit from the
original four-component model. This decline was statistically significant based on Ay? of 9.281

with 1 degree of freedom at p of .002 (see Table 9 for full model comparison). That the two
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models differ significantly indicates that constraining fullness to 0 results in a substantial
worsening of overall model fit. Based on this, the three-component model is rejected in favor of
the original four-component model; the four-component model of EE is the most parsimonious
fit for the data and will be used in the structural model.

Gender Differences. Due to well-documented gender differences in the nature and rate
of disordered eating (ex. Kenardy, Butler, Carter, & Moor, 2003) as well as the large gender
differences in the sample (82.6% female), the model of EE was examined to determine if gender
influenced the model fit. The equality of the parameters in the four-component model was tested
for two separate groups: men and women. The goal of this was to determine if the same EE
model is applicable across genders.

Tests for invariance begin with the configural model (Model 0). A configural model is a
multigroup representation of the baseline model that allows equivalence tests to estimate
parameters for all groups at the same time and provides the baseline value against which
subsequent invariance models are compared. In this case, the configural model is a CFA fitted
for each group (males and females) and configural invariance refers to whether the same CFA is
valid in each group. In the configural model, no equality constraints are imposed and fit is based
on the adequacy of the goodness of fit statistics only (one set of fit statistics is generated for the
overall model). If configural invariance exists (i.e., acceptable fit statistics are reported), then it
can be concluded that the data collected from each group break apart into the same general
structure and number of components (Meredith & Teresi, 2006).

In the current data, the configural model was found to be very well-fitting in its

representation of men and women, y*(4) = 3.715, p = 0.446; x*/df = 0.929; CFI = 1.00; NFI =
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0.975; TLI = 1.006; RMSEA = .000 (.000—.081), PCLOSE = 0.764. This supports configural
invariance; that is, men and women appear to conceptualize the concept of EE in the same way.

Subsequently, nested models were created to test the invariance of EE across men and
women at different levels. The y-difference (Ay?) test will again be used to determine the
invariance of nested models. Here, the chi-square difference value represents the difference
between the ¥ values for the configural model (no group invariance assumed) and other models
in which equality constraints have been imposed (group invariances assumed, listed below).
Evidence of invariance is found if the Ay? for the two models is not statistically significant (>
0.05). In other words, when Ay? is not significant, this suggests that the model fits the data
satisfactorily well for both males and females in that condition.

Examining group differences is a multistep process involving testing sets of constraints
against the configural model. For clarity, the steps used to test the models are listed below:

1. Model 1-Factor Loadings (invariant slopes, noninvariant intercepts, noninvariant
residuals): The first model tests the factor loadings across groups. The model is fit with
the two groups (men and women) and all the regression slopes are set to be held equal
across groups. Since Model 1 is nested within Model 0, the Ay? for the two models is
used to test for the invariance of regression slopes. In other words, this depicts a model
in which all factor loadings are equivalent for men and women. If measurement non-
invariance is found (Ay? significance < 0.05), each factor loading will be tested separately
to determine the source of the non-invariance.

2. Model 2—Intercepts (invariant slopes, invariant intercepts, noninvariant residuals): The
second model tests the intercepts of the measured variables across groups. The model is

fit with all the regression slopes as well as intercepts to be set equal across groups. Since
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Model 2 is nested within Model 1, the Ay? for the two models is used to test for the
invariance of the intercepts of observed data. In other words, this depicts a model in
which the slope and intercept for all four components of EE are the same across men and
women. If non-invariance is found (Ay? significance < 0.05), each intercept will be tested
separately to determine the source of the non-invariance.

. Model 3—Residuals (invariant slopes, invariant intercepts, invariant residuals): The third
model tests the measurement residuals across groups. The model is fit with the two
groups and all the regression slopes, intercepts, and residuals to be held equal across
groups. Since Model 3 is nested within Model 2, the Ay? for the two models is used to
test for the invariance of residuals. If measurement non-invariance is found (Ay?
significance < 0.05), each residual will be tested separately to determine the source of the
non-invariance.

As the results in Table 10 show, the chi-square difference for Model 0 versus Model 1 is

statistically significant (Ay*> = 8.215, df = 3, p = 0.042), thus providing evidence for the non-

invariance of the regression slopes across the two groups. To determine the source of the non-

invariance, each factor loading was tested in its own nested model. This is reflected in Model

la-c in which each model constrains a single factor loading separately. Each model was

compared against Model 0, with a significant chi-square difference indicating that a specific path

was significantly different for men and women.

As shown in Table 10, the only significant chi-square difference was Model 0 vs Model

la, which tested the fullness loading (Ay*> = 7.900, df = 1, p = 0.005). This indicates that the

factor loading for fullness is significantly lower for men (—0.125) than women (0.292). No other

factor loading was significantly different between groups. Thus, the source of non-invariance in
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the model was located. Model 1d reflects this path, setting healthfulness and overeating to be
invariant and freeing fullness. Going forward, Model 1d will be used in replacement of the
configural model as it is an accurate representation of the data.

The next model, Model 2, tests the invariance of the intercepts of observed measures
across groups. If factor loadings for measures are found to differ in Step 1, the intercepts for
these measures are not evaluated for equivalence in the current step, but assumed to differ (i.e.,
the fullness path). It is very unlikely that intercepts of measures would be equivalent between
groups if their loadings (i.e., the slopes) differ across groups (Hancock & Mueller, 2013). Thus,
the fit for Model 2 is compared to the accurate fit for the model selected in the previous step
(Model 1d) to assess if there is equality of intercepts across groups. As shown in Table 10, the
chi-square difference for Model 2 versus Model 1d (Ay*>=2.489, df =3, p = 0.477) is not
statistically significant indicating there is invariance of intercepts across groups.

Finally, Model 3 constrains residuals of all measures to be equal between groups (except
the residuals of measures that have loadings or slopes that differ between groups). The fit for
Model 3 is compared to the fit for the model selected in the previous step (Model 2) to assess if
there is equality of residuals across groups. As shown in Table 10, the chi-square difference for
Model 3 versus Model 2 (Ay*> =2.027, df = 33, p = 0.567) is not statistically significant
indicating there is invariance of residuals across groups.

Figure 4 pictorially depicts the four-component EE CFA separately for men and women.
The difference in the fullness factor loading can be seen in this depiction. Upon further
investigation, it was found that the fullness path was statistically significant in the female model

(B=0.292, p <.001) but was not statistically significant in the male model (B=-0.115, p =
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0.414). This indicates that fullness does not significantly contribute to the EE model in males

while it does in females.

Structural Model

This section will discuss the structural model examining the relationship between EE and
health concerns. SEM was used to ascertain if EE served as a predictor of PHC and MHC
(presented pictorially in Figure 5).

First, observed variables of PHC and MHC were entered and associated with their
presumptive latent constructs. Four paths were added to the hypothesized model a priori based
on theoretical expectations for model fit and expected variable interactions. First, disturbance
terms of MHC and PHC were correlated due to their conceptual overlap; that is, they are
correlated based on the assumption that the relationship between MHC and PHC will not be
explained entirely by EE. In other words, it is assumed that there are other reasons for the
relationship between MHC and PHC besides EE, and the correlated error terms account for any
outside influence on this relationship. Similarly, a covariance between the residual errors for
“general physical health” and “general mental health” from PHC and MHC respectively was
added; this also reflects a conceptual understanding of the interrelationship between mental and
physical health. A covariance was added between the residual errors for “depressed mood” and
“emotional problems” from the latent variable MHC, as those who are experiencing depressed
mood are also likely to be experiencing emotional problems. Finally, a covariance was added
between residual errors for “BMI” and “metabolic risk™ from the latent variable PHC, as

increased BMI commonly occurs in metabolic syndrome.
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MHC and PHC were subjected to a CFA to determine empirically if theoretically linked
variables loaded on the main constructs of interest; the model displayed adequate fit, y*(16) =
33.539, p = 0.006; ¥*/df =2.2096; CFI = 0.976, TLI = 0.959; NFI = 0.957; SRMR = 0.056;
RMSEA = 0.058 (.030—.085), PCLOSE = 0.290. The full hypothesized structural model is

presented in Figure 5.

Model Assessment

Goodness of Fit. Based on goodness of fit indexes (presented in Table 11), the model fit
of the full structural model is acceptable, ¥*(48) = 104.464, p = 0.00; y*/df = 2.239; CFI = 0.939;
TLI=0.917; NFI =0.901; SRMR = 0.061; RMSEA = 0.061 (.046—.077), PCLOSE = 0.108.
While the model chi-square statistic is significant, the y*/df quotient is below 3, signaling that the
data fit well with the model.

The RMSEA value is 0.061 with a 90% confidence interval ranging from 0.046 to 0.077
and a p-value for the test of closeness of fit equal to 0.108. Given that the RMSEA value is
below the acceptable threshold (< 0.09), the upper and lower bound of the 90% interval are
within acceptable limits (i.e., representing an acceptable degree of precision), and the probability
value associated with the test of close fit is significant, it can be concluded that the RMSEA
statistic reflects a parsimonious fit of the data.

The CFA, TLI, and NFI values can all be considered to reflect acceptable model fit (>
0.90). The SRMR and PCLOSE values reflect excellent model fit. The SRMR value (0.061) can
be interpreted as meaning that the model explains the correlations to within an average error of

.061 (Hu & Bentler, 1999).
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Direct Effects. The structural model with standardized path estimates is presented in
Figure 6. It was hypothesized that EE would have a direct positive effect on mental health
concerns; it was also hypothesized that EE would have a direct positive effect on PHC. The
results support both hypotheses. The findings demonstrate that EE had a direct positive effect on
MHC (B =0.544, p <.001). That is, greater EE predicted significantly greater mental health
concerns. EE had a direct positive effect on PHC (B =0.311, p <.001). That is, greater EE
predicted significantly greater physical health concerns. EE accounted for 30% of the variance
of MHC. EE explained 10% of the variance in PHC. Regression coefficients (standardized and
unstandardized beta weights), standard errors, critical ratios, squared multiple correlations, and
significance values for factor loadings (paths between observed variable and latent variable) and
direct effects (paths between two latent variables) are presented in Table 12.

Residuals. In examining the standardized residuals, one value was observed to exceed
the cut-off point of 2.58. The standardized residual value of 4.436 reflects the covariance
between the observed variables “fullness” and “metabolic risk.” From this, it can be concluded
that the only statistically significant discrepancy lies within the covariance between the two
items. In other words, the correlation between these two variables (fullness and metabolic risk)

has not been adequately explained by the model.
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CHAPTER IV

DISCUSSION

The primary aim of the current work was to examine the structure of the theoretical
construct of EE. Specifically, this study tested the hypothesis that EE behavior in a community
sample of adults is a multidimensional construct composed of four components: NA,
healthfulness, overeating, and fullness. The theoretical underpinning of this hypothesis derives
from the original model of EE proposed by Bruch (1961). Most research to date has given
almost no consideration to exploring and understanding EE’s different components. The most
common approach to measuring EE consists of lumping components together, often within
single self-report items, rarely distinguishing or parsing apart the components being measured.
While some research has focused on the contribution of NA and unhealthy foods to EE (Fisher &
Birch, 1999), much less research has examined overeating and fullness. As such, this study
focused on the structure of EE and examined the plausibility of a heterogeneous structure for EE
in a community adult sample.

A CFA of EE was designed to specifically address this question. In CFA, observed
variables are considered manifestations of the unobserved constructs. Shared variance between
the observed items (NA, healthfulness, overeating, fullness) is captured by the latent construct
(EE). As such, the resulting path coefficients represent the magnitude of expected change in the
observed variables for every change in the related latent variable.

Results indicated that the four-component model of EE is an excellent fit of the data. The

hypothesized model yielded fit indexes reflecting negligible discrepancies between itself and the
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data. In other words, the constraints inherent in the model were consistent with the observed
data, supporting the notion EE can be explained by the four-component model. The amount that
each indicator contributed to EE is of particular interest. While all four components significantly
contributed to the shared variance, there are notable differences in their magnitudes. NA and
healthfulness are the most important components in the model, contributing over half of the
shared variance. NA and healthfulness have the strongest relationships with EE, and their
associations with EE are significantly stronger than those of overeating and fullness. The
magnitude of the overeating path coefficient is significantly smaller than those of NA and
healthfulness. Fullness contributes the least to the model, having a significantly smaller
relationship to EE than each of the other three components.

The heavy influence of NA and healthfulness on EE is consistent with the existing
literature; these components are almost always used in definitions of EE and have received a
great deal of research attention.

The significant loadings of overeating and fullness are also notable, particularly given
how often they are overlooked. Results show that overeating and fullness make up a significant
portion of EE that is necessary for optimal model fit. This work offers an important addition to
the literature by highlighting the importance of overeating and fullness in the understanding of
EE. Results of the significance of overeating and fullness in EE are an important contribution to
the existing literature and general understanding of EE. Both are significant components of EE
and fitting the model without them results in a significantly worse fit.

This research also uniquely contributes to the literature by exploring the structure of EE
in men and women. Findings suggest that some aspects of the model (NA, healthfulness, and

overeating) are supported for both men and women. However, men and women differed in the
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extent and impact of fullness. In the models for both groups, fullness was the least strongly
associated with EE and the regression coefficient was significantly smaller than the other three
paths. However, for women, fullness was a statistically significant component in the model. For
men, fullness was not a statistically significant component in the model. The finding that
fullness is not a significant component of EE in men is an interesting one that is previously
unexplored in the literature. Although some research has examined EE in men (Larsen, van
Strien, Eisinga, & Engels, 2006), the majority of eating disorder and EE research continues to
focus on women. At the very least, these results indicate that EE may in fact look different in
men and women, and a better understanding of this has the potential to improve our
measurement and treatment of EE.

Results of the current study also support that EE affects mental health and physical
health. The structural model demonstrates that the four-component model of EE did have a
direct positive effect on mental health concerns (B = 0.55, <.0.001). That is, greater EE
predicted greater mental health concerns. EE also had a direct positive effect on physical health
concerns (B =0.31,<.0.001). That is, greater EE predicted greater physical health concerns. EE
accounted for 30% of the variance of MHC and 10% of the variance in PHC. These findings are
consistent with prior studies that demonstrated a positive association between EE and
psychological dysfunction (Braet & Van Strien, 1997; Nguyen-Rodriguez et al., 2008; Tanofsky-
Kraff et al., 2007). Results also support previous research indicating EE’s relationship with
physical health concerns (Van Strien, Engels, Van Leeuwe, & Snoek, 2005) and bolster the idea
that EE may be among the many contributors to the epidemic of overweight and obesity.

Taken together, the current findings depict an EE variable composed of four dimensions.

Using only one general term to describe these different phenomena may hamper our
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understanding of the specific nature and development of EE and its potential correlates. The
SEM of the relationship between EE and MHC and PHC illustrates the importance of parsing out
EE and carefully considering its underlying factor structure. As this research has shown,

removing just one component from the model can have significant detrimental effects.

Limitations

EMA

The use of EMA techniques is both a strength and weakness of the current study.
Limitations exist around the reliability and validity of EMA data and data collection.
Participants were instructed to log survey data immediately or very soon after every meal or
snack. However, some participants recorded data significantly after an eating episode (for
example, several hours after). Also, due to the nature of EMA data collection, identical,
repetitive surveys were administered within a short period of time; this may have influenced
participant tendency to record repetitive answers independent of actual experiences. This type of
responding may have produced little to no variability in a participant’s eating data. Along with
this comes missing data entries creating an incomplete picture of a person’s behavior and affect.
It is unclear what effect unrecorded meals and unvarying responses may have on the data’s
ability to predict outcomes.

On the other hand, a benefit to collecting real-world data in the natural environment is the
ability to gather ecologically valid reports of mood and behavior without the intrusion of
artificial lab setting (Grange, Gorin, Catley, & Stone, 2001). This serves to maximize the

ecological validity and generalizability of the assessments. This is important in the measurement
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of EE, as artificial laboratory settings have been shown to effect eating behavior (Livingstone et
al., 1990).

EMA techniques reports are often inaccurate due to the limits of memory recall (Wilson
& Vitousek, 1999). EMA minimizes this bias by focusing on current events and experiences;
because it samples how someone feels in the moment (e.g., current mood or behavior),
retrospective recall bias is diminished (Bolger, Davis, & Rafaeli, 2003; Shiffman et al., 2008).
This is particularly important in the assessment of EE, as it is difficult to accurately recall eating
behavior and mood days or weeks later.

EMA studies are not able to assert causative relationships and the cross-sectional data
obtained is not able to establish causality in the relationships between variables. For instance, an
association between EE followed by increased NA cannot be used to establish that an EE episode
caused the person to feel worse. There may be another variable that contributes to both EE and
NA, and experimental paradigms are required to determine causality. Subsequent research may
consider using experimental designs.

Finally, due to the nature of how overeating was measured, it is possible that the
classification of an eating event as “overeating” reflects a perception of overeating more so than
a reality of excessive caloric intake. Using the EMA approach, any incident of eating could
“count” as overeating as long as the participant considered it to be one. The current study
represents an important first step in evaluating overeating behavior in real-time in the natural
environment; however, future studies are encouraged to measure dietary intake and overeating in

more detail.
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Diversity

A lack of diversity in the current sample is a limitation. The majority of respondents
were white women of above-normal weight, married, and educated. Despite enrollment being
open to the community, the study sample does not represent the US population. Future work
should continue to aim to include a more diverse set of participants in order to better understand

how sex, SES, and ethnicity may influence EE.

Implications

Practical implications may be taken from the current findings. Specifically, programs for
weight loss and preventing weight gain may wish to focus on mood and food type in
interventions. For example, programs may wish to emphasize the importance of identifying and
managing negative moods and limiting exposure to off-limit, high-calorie foods in the immediate
environment due to their importance in EE. This could be done in a variety of ways including
teaching emotion regulation skills, avoiding settings in which off-limits, high-calorie foods are
immediately available, and refraining from purchasing these types of foods so that they are not

available for consumption in the home.
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Table 1

Tables

Baseline Collection Survey Questions

Domain | Item Scoring
Healthy For each of the following groups of food, tell us how often you | (1) Never
Food eat each one: (2) Rarely—less than once a week
1) Vegetables and/or vegetable juices (3) Sometimes—once a week or
2) Fruits more, but not every day
Unhealthy | For each of the following groups of food, tell us how often you (4) Often-once a day or more
Food eat each one:
1) Fast food, or pizza
2) Desserts, candy, cookies, sweets, or salty snacks
3) A glass, can, or bottle of: soft drinks, kool-aid, sweet tea,
or other sweetened drinks
Breakfast | Which of the following behaviors describes when you eat? (1) Never
Frequency 1) Breakfast (2) A few times a week
Snack Which of the following behaviors describes when you eat? (3) Daily
Frequency 1) Snacks
Diet In general, how healthy is your overall diet? (1) Poor
Quality (2) Fair
(3) Good
(4) Very Good
(5) Excellent
Emotional | During the past 3 months, how often did you: (1) Never
Eating 1) Overeat until you felt stuffed or too full? (2) 1 time a month or less
2) Eatunplanned snacks that you wish you hadn’t? (3) 2-3 times per month
3) Make poor food choices that you wish you hadn’t? (4) 1-3times a week
4) Eat as a way to cope with negative feelings like anger, | (5) 4-6 times a week
unhappiness, stress, or depression? (6) 1 or more times per day
Demographic Items
Gender What is your sex? (1) Male
(2) Female
(3) Other
(4) Prefer not to answer
Household | Which category best describes your annual household income? | (1) Less than $10,000
Income (2) $10,000 to $19,999
(3) $20,000 to $34,999
(4) $35,000 to $49,999
(5) $50,000 to $74,999
(6) $75,000 to $99,999
(7) $100,000 or more
(8) Don’t know/Not sure
(9) Prefer not to answer
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Race/
Ethnicity

What is your race or ethnicity? Check all that apply:

(1) Asian

(2) Black, African  American,
African, or Afro-Caribbean

(3) Hispanic, Latino, or Spanish
origin

(4) Middle Eastern/North African

(5) Native American, American
Indian or Alaskan Native

(6) Native Hawaiian or Other Pacific
Islander

(7) White

(8) Some other race or origin

(9) Prefer not to answer

Physical
Activity

Which best describes your current level of physical activity?

(1) Tam very inactive

(2) T am active a couple times a
month

(3) I'am active most weeks

(4) Iam active several days a week

(5) I'am active most days

Note: Heerman et al. (2017)
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Table 2

EMA Survey Measures Used In Healthy Weight Monitoring Study

Measure Questionnaire Item
Date Pick a date.
Type of Meal Type of meal?
Select one: breakfast, lunch, supper, snack, other
Location Where did you eat?

Select one: home, work, school, restaurant, social event, car, other

Social Context

Who did you eat with?
Select all that apply: friend, family, coworker, alone, other

Mood* Rate your mood.
Slider: sad (0) to happy (100)

Stress* Rate your stress.
Slider: stressed (0) to calm/relaxed (100)

Interest* Rate how interested/engaged you are.
Slider: bored (0) to engaged (100)

Energy* Rate your energy/fatigue.
Slider: tired (0) to energetic (100)

Hunger* How hungry did you feel before eating?
Slider: very hungry (0) to full (100)

Planned Was this meal planned (i.e., is this a habitual meal) or unplanned?
Select one: planned, unplanned

Overeat Did you overeat? (i.e., did you eat more than you planned to)
Select one: yes or no

Healthy How healthy were your food choices (i.e., using your own standards
how healthy were your food choices?)
Slider: unhealthy (0) to healthy (100)

Food Groups What kinds of foods did you eat?

Select all that apply: fruits/fruit juices, vegetables, bread/cereal/rice,
meats, eggs/beans/nuts, milk/cheese/yogurt, salty snacks,
desserts/sweets, sugared beverage, dressing/butter/spreads

Loss of Control*

Overall, how much control did you feel like you had over your
eating at this meal or snack? (i.e., in control to out of control)
Slider: In control (0) to out of control (100)

Note: *Items used self-rating slider scale with a range of 0 to 100.
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Table 3

Participant Demographic Characteristics

Variables Total Male Female
(N =329) (n=177,23.4%) (n =252, 76.6%)
Age, M (SD) 44.24 (14.3)

Ethnicity, n (%)

White, non-Hispanic 267 (81.2%) 63 (19.1%) 204 (62.0%)
Black, non-Hispanic 30 (9.1%) 4 (1.2%) 26 (7.9%)
Hispanic 12 (3.6%) 2 (0.6%) 10 (3.0%)
Other, non-Hispanic 20 (6.1%) 8 (2.4%) 12 (3.6%)
BMI Categories
Underweight 8 (2.4%) 1(0.3%) 7 (2.1%)
Normal weight 110 (33.4%) 14 (4.3%) 96 (29.2%)
Overweight 99 (30.1%) 34 (10.3%) 65 (19.8%)
Obese 58 (17.6%) 16 (4.9%) 42 (12.8%)
Morbidly obese 54 (16.4%) 12 (3.6%) 42 (12.8%)
Education
HS Graduate or GED 16 (4.9%) 6 (1.8%) 10 (3.0%)
Some college or 2-year degree 74 (22.5%) 16 (4.9%) 58 (17.6%)
College degree 86 (26.1%) 22 (6.7%) 64 (19.5%)
More than college degree 153 (46.5%) 33 (10.0%) 120 (36.5%)
Employment Status
Unemployed/Caregiver/Student 68 (20.7%) 10 (3.0%) 58 (17.6%)
Unable to work (disabled) 22 (6.7%) 8 (2.4%) 14 (4.3%)
Retired 40 (12.2%) 11 (3.3%) 29 (8.8%)
Employed 199 (60.5%) 48 (14.6%) 151 (45.9%)
Household Income
<$10,000 10 (3.0%) 5(1.5%) 5(1.5%)
$10,000-$19,999 8 (2.4%) 3 (0.9%) 5(1.5%)
$20,000-$34,999 43 (13.1%) 8 (2.4%) 35 (10.6%)
$35,000-%$49,999 44 (13.4%) 9 (2.7%) 35 (10.6%)
$50,000-$74,999 64 (19.5%) 13 (4.0%) 51 (15.5%)
$75,000-%$99,999 58 (17.6%) 9 (2.7%) 49 (14.9%)
> $100,000 88 (26.7%) 28 (8.5%) 60 (18.2%)
Missing 14 (4.3%) 2 (0.6%) 12 (3.6%)
Marital Status
Never married 68 (20.7%) 13 (4.0%) 55 (16.7%)
Divorced/separated 31 (9.4%) 0 (0.0%) 31 (9.4%)
Widowed 2 (0.6%) 0 (0.0%) 2 (0.6%)
Married/living with partner 228 (69.3%) 64 (19.5%) 164 (49.8%)
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Table 4

EE Observed Variables: Pearson Correlations, Means, Standard Deviations, Skewness, Kurtosis

Negative Affect  Healthfulness Overeating Fullness
Negative Affect --
Healthfulness 0.461** --
Overeating 0.269** 0.364** --
Fullness 0.138%* 0.140%* 0.112%* --
Mean 31.011 39.582 13.214 37.473
Standard Deviation 12.417 12.369 10.816 9.894
Skewness —0.201 —0.378 0.757 —-0.202
Kurtosis —0.420 —0.101 —0.201 —0.092

Note: **Correlation is significant at the 0.01 level (2-tailed); *Correlation is significant at the

0.05 level (2-tailed); Listwise N = 329.
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Table 5

MHC and PHC Observed Variables: Pearson Correlations, Means, Standard Deviations, Skewness, Kurtosis

Gen Mental Depressed Emotional  Social Gen Phys  Physical BMI Metabolic
Health Mood Problems Support ~ Health Activity Risk
General Mental Health --
Depressed Mood 0.578** --
Emotional Problems 0.541%** 0.676** -
Social Support 0.501** 0.381%** 0.422%* --
General Physical Health ~ 0.488** 0.223%* 0.272%%* 0.370**  --
Physical Activity 0.234%** 0.208%** 0.229%* 0.301**  0.479%* -
BMI 0.073 0.001 0.004 0.085 0.331%* 0.234%** -
Metabolic Risk 0.121%* 0.047 0.030 0.143**  0.220%* 0.225%* 0.378**  --
Mean 2.195 1.781 2.249 2.450 2.629 1.426 28.638 0.830
Standard Deviation 0.883 0.831 0.940 1.084 0.912 0.823 7.438 1.083
Skewness 0.412 0.814 0.393 0.505 0.171 2.036 1.179 1.242
Kurtosis —0.114 0.087 —0.499 —0.327 —0.202 3.607 1.777 0.780

Note: **Correlation is significant at the 0.01 level (2-tailed); *Correlation is significant at the 0.05 level (2-tailed); a. Listwise N = 329
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Table 6

Goodness of Fit Indexes; Index Category, Level of Acceptance, and Description

Index Name

Level of Acceptance

Description

Model Chi-Square (x?)

Relative Chi-Square (y*/df)

Standardized Root Mean Square
Residual (SRMR)

Root Mean Square Error of
Approximation (RMSEA [90% CI])

p of Close Fit (PCLOSE)

p>0.05Vi

vii

<5 acceptable
<3 excellent™"

< 0.08 acceptable!

< 0.05 excellent™™

<0.09 (<0.05, < 0.08) acceptable ™™
<0.06 (~0, < 0.08) excellent!

p >0.05 viii

Low y relative to df with non-significant
p value indicates good fit

Adjusts for sample size
Standardized version of the RMR; easier
to interpret with standardization

Has known distribution; favors parsimony

Non-significant p value indicates good fit

Comparative Fit Index (CFI)

Tucker Lewis Index (TLI)

Normed Fit Index (NFT)

> (0.90 acceptable!
> 0.95 excellent”

> 0.90 acceptable® "
> (.95 excellent® Vi

> (.90 acceptable"!
> (.95 excellent

Normed (0-1 range)

Non-normed (can be outside 0—1 range);
favors parsimony

Compares to null model with uncorrelated
observed variables

Note: 'Hu & Bentler (1999); iByrne (2013); iDiamantopoulos, Siguaw, & Siguaw (2000); ™ Steiger (2007); YHooper et al. (2008);

ViBentler & Bonett (1980); ViiSchreiber (2008); ViiHox & Bechger (1998); *MacCallum et al. (1996)
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Table 7

CFA Goodness of Fit Indexes for Four-Component Model of EE

Index Name Model Value Description of Fit
Chi-Square »* 0.569,df=2,p=0.752  Non-significant, excellent
y*/df 0.284 Excellent

RMSEA (90% CI)  0.000 (0.000-0.075) Excellent

PCLOSE 0.878
SRMR 0.013
CFI 1.000
TLI 1.032
NFI 0.996

Non-significant, excellent
Excellent
Excellent
Excellent

Excellent

Note: EE CFA goodness of fit results and description of fit.
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Table 8

CFA of EE: Unstandardized Loadings, Standardized Loadings, SE, CR, p, R?

Standardized Unstandardized SE CR p R?
Regression Weights 3 B
Negative Affect 0.597 7.398 0.865 8.551 Rk 0.356
Healthfulness 0.770 9.507 0.959 9917 Rk 0.593
Overeating 0.469 5.601 0.704 7.190 Rk 0.220
Fullness 0.201 1.986 0.656 3.029 *x 0.040

*Exp <.001, **p < .01

Note: Regression coefficients (standardized and unstandardized beta weights), standard errors,

critical ratios, squared multiple correlations, and significance of each factor loading (observed

variable loading on the latent construct).
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Table 9

CFA of EE: Model Comparison of Four-Component Model versus Three-Component Model

Model Description Ve df Ay? Adf Statistical Significance CFI ACFI
Four-Component Model  0.569 2 -- -- -- 1.000 --
Three-Component Model sk

(fullness fixed to 0) 9.850 3 9.281 1 0.002 0.949  0.051
**p <.01

Note: The relevant indexes of different models and the changes after modification.
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Table 10

CFA of EE: Model Comparison Between Men and Women

Model Description e df Ay? Adf Statistical Significance
Model 0 (configural) 3.715 4 -- -- --
Model 1 (slopes) 11.930 7 8.215 3 .042%*
Model 1a (testing fullness slope) 11.615 5 7.900 1 .005*
Model 1b (testing healthfulness slope) 4.766 5 1.052 1 ns
Model lc (testing overeating slope) 4.207 5 0.493 1 ns
Model 1d (healthfulness and overeating invariant)  4.880 6 1.166 2 ns
Model 2 (intercepts) 7.369 9 2.489 3 ns
Model 3 (residuals) 9.369 12 2.027 3 ns
*p <.05

Note: The relevant indexes of different models and the changes after modification.
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Table 11

Structural Model: Goodness of Fit Indexes

Index Name Model Value Description of Fit
Chi-Square »* 107.464, df =48, p=.000  Acceptable (significant p)
y*/df 2.239 Excellent

RMSEA (90% CI)  0.061 (0.046—-0.077) Acceptable

PCLOSE 0.108
SRMR 0.061
CFI 0.939
TLI 0.917
NFI 0.901

Excellent (non-significant p)
Excellent

Acceptable

Acceptable

Acceptable

Note: The chi-square statistic is significant however the y*/df quotient signals the data fit well

with the model. The RMSEA, CFI, TLI, and NFI indexes reflect acceptable fit. The SRMR and

PCLOSE index values reflect excellent fit.
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Table 12
Structural Model: Unstandardized Loadings, Standardized Loadings (SE), CR, p, R’

Standardized  Unstandardized CR p R?
p B (SE)
EE
Negative Affect 0.616 7.639 (.789) 9.680 %k 0.380
Healthfulness 0.755 9.328 (.806) 11.576  ***  0.570
Overeating 0.461 4.977 (.673) 7.395 Rk 0.212
Fullness 0.202 1.996 (.640) 3.121 *x 0.041
MHC
Gen Mental Health 0.794 1.00 (--) 0.630
Depressed Mood 0.696 0.827 (.077) 10.747  ***  0.485
Emotion Problems 0.685 0.921 (.090) 10.204  ***  (0.469
Social Satisfaction 0.622 0.965 (.098) 9.804 k% 0.387
PHC
Gen Physical Health 0.823 1.00 (--) 0.678
Physical Activity 0.598 0.654 (.104) 6.317 Rk 0.358
BMI 0.391 3.855 (.693) 5.564 Rk 0.152
Metabolic Health 0.274 0.394 (.104) 3.803 Rk 0.075
Direct Effects
EE->PHC 0.311 0.234 (0.058) 4.023 Rk 0.097
EE->MHC 0.544 0.380 (0.051) 7.440 Rk 0.296

*Exp <.001, **p < .01

Note: Table provides regression coefficients (standardized and unstandardized beta weights),
standard errors, critical ratios, squared multiple correlations, and significance values for factor
loadings (paths between observed variable and latent variable) and direct effects (paths between

two latent variables).
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Figures

EMOTIONAL

EATING

Figure 1. Proposed conceptual model of relationship between EE and health concerns. EE is a
latent exogenous variable and MHC and PHC are latent endogenous constructs. A line with one
arrow represents a hypothesized direct relationship between two variables. Error terms are

represented as el and e2 and are correlated based on the theoretical overlap of MHC and PHC.
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Negative Affect

Healthfulness

T

EMOTIONAL
EATING
1
Overeating
1
Fullness

Figure 2. Proposed CFA of Bruch’s four-component model of EE. The “1” above EE indicates
that metric for the model was defined by fixing the variance of the latent variable to 1 and freely
estimating all factor loadings. The four unidirectional arrows leading from EE to each of the
four observed variables represent regression coefficients that indicate the impact of one variable
on another. The one-way arrows pointing from the error terms (el—e4) indicate the impact of

measurement error (random and unique) on the observed variables.
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Healthfulness

T

EMOTIONAL
220 EATING
Overeating
.040
Fullness

Figure 3. Results of a CFA of Bruch’s four-component model of EE. Output shows factor
loading and squared multiple correlation (italicized) for every item in model. Factor loadings are
presented as standardized regression coefficients, representing change measured in standard
deviation units. Factor loadings denoted with different superscripts indicate that values
significantly differ from one another (i.e., path coefficients for NA and healthfulness are not
significantly different from one another; fullness is significantly different from NA,

healthfulness, and overeating).
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Figure 4. EE CFA separated by gender.
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Figure 5. Model depicting hypothesized relationship between EE and MHC and PHC. A line with one arrow represents a
hypothesized direct relationship between two variables; a line with arrows at each end indicates covariance between two variables
with no implied direction of effect. The following double headed arrows depict a priori hypothesized relationships: general mental
health and general physical health, depressed mood and emotional problems, mental health and physical health, and MHC and PHC

error terms.
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Figure 6. Final output for full structural model.
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Appendix A

1. Images of mood and stress slider rating scales

Rate your mood

Sad Happy

Rate your stress

Stressed Calm/relaxed

E3

w0

(«]» ]Gl

Slide or click to make rating

«[»]g[+]

Slide or click to make rating

2. Image of healthy food slider rating scale

How healthy were your food
choices?

Unhealthy Healthy
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3. Image of fullness slider rating scale

How hungry did you feel before
eating?

Very Hungry Full

Slide or click to make rating

4. Image of overeating EMA question

(No
(®Yes

Did you overeat?

Pick One
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