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Abstract
Emotional overeating is defined as eating in response to negative emotions, and the shift from
emotional undereating to overeating around the preschool years indicates environmental
influences. Parent feeding practices such as using food to regulate emotions and behavior may
impede children’s ability to regulate their emotions, leading to emotional overeating. This study
analyzed the relation between parent feeding practices, child emotion regulation, and emotional
overeating in 4- and 5-year-old children. For study 1, mothers of 4- and 5-year-old children
completed online questionnaires through MTurk and Prolific. Questionnaires measured parent
feeding practices, emotion regulation, and emotional overeating. Parent use of food to control
emotions and behaviors was positively correlated with emotional overeating. Additionally,
parent use of food to control emotions and behavior predicted higher levels of emotional
overeating, and this was independently mediated by Child Emotion Regulation and Child
Lability/Negativity. Study 2 was a pilot study examining the feasibility of an fNIRS emotion
regulation task in preschool children. Outcome variables included whether children could
complete the task, their accuracy across conditions, and the fNIRS signal quality during the task.
Although more data needs to be collected to determine whether both 4 year-old and 5 year-old
children can complete the task, these initial data indicate that adequate signal quality can be
obtained when using fNIRS in preschool samples. Overall, this study sheds light on potential
environmental influences and parenting practices associated with emotional overeating in

preschool children.
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Relation between Parent Feeding and Emotional Overeating in Preschoolers as Mediated
by Emotion Regulation

Emotional overeating can be defined as the tendency to overeat to manage positive and
negative emotions (van Strien et al., 2007). While emotional overeating can be a response to
positive emotions, it generally involves eating in response to negative emotions such as stress
(Michels et al., 2012), depression (Lazarevich et al., 2016), and frustration (Arnow, Kenardy, &
Agras, 1995). Negative emotions typically act to decrease food intake (Levine & Morley, 1981);
however, rats have shown a tendency to increase their food intake under stress when they are in a
palatable food environment (Dallman et al., 2003). Humans demonstrate a similar pattern of
increased consumption, especially in western societies where energy dense, highly palatable
foods are readily available (Epel, et al., 2004). Further, young children tend to engage in more
emotional undereating (Wardle et al., 2002), with emotional overeating becoming more prevalent
in children ages 5-13 years, which suggests that this may be a learned behavior (Farrow et al.,
2015).

Emotional overeating in children has been associated with greater consumption of sweet
and fatty foods (Camilleri et al., 2014), greater frequency of snacking (O’connor et al., 2008),
and the development of eating disorders later in life (Masheb & Grilo, 2006; Goossens et al.,
2009). Children who engage in emotional overeating may also have higher BMI (Sweetman et
al., 2011; Wilson et al., 2015; Braet & Van Strien, 1997; Webber et al., 2009; Gelicbter &
Aversa, 2003), though this relation is not consistent (van Strien & Bazelier, 2007; van Strien &
Oosterveld, 2008, Wardle et al., 1992).

While there is still uncertainty around emotional overeating and weight status (Adriaanse

et al., 2011; Michels et al., 2012), emotional overeating has been correlated with perceptions of
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food intake and body image (Adriaanse et al., 2011; Wardle et al., 1992). Additionally, in
overweight and obese adults, eating in response to depression was related to psychological well-
being, emotion regulation, and eating disorder symptoms (Braden et al., 2018). Together, these
findings highlight the potential for emotional overeating to manifest into more severe eating
disorders and psychological problems later in life. Therefore, understanding the mechanisms
behind this shift from the typical stress response to a response characterized by overeating is
essential in implementing strategies for emotion regulation and coping, promoting healthy eating
habits, and protecting against eating disorders.
Emotional Overeating and Parent Feeding

When children are young, parent influence has the largest impact in the feeding
environment, making parent feeding integral in teaching children how to eat and respond
appropriately to their internal hunger and satiety cues (Kroller & Warschburger, 2008).
According to the ecological systems theory, proximal processes are the consistent and direct
interactions between the developing individual and their environment over an extended period of
time (Bronfenbrenner & Morris, 2007). The parent-child relationship is one such proximal
process, as young children are consistently interacting with their parents throughout infancy and
early childhood. Parent feeding styles and practices play an important role in the development of
child eating habits, and feeding may be a contributing factor to childhood obesity (Anzman-
Frasca et al., 2012; Rodgers et al., 2014). Accordingly, parent feeding may teach the child both
adaptive and maladaptive eating habits and could contribute to the learned behavior of emotional
overeating. Understanding how parent feeding interacts with child eating patterns is necessary in

delineating various causes and interventions to future maladaptive eating habits and weight gain.
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Parents influence their child’s eating habits through their parenting styles and through
their more specific feeding practices (Braden et al., 2014). Parenting styles differ from parent
feeding practices in that parenting styles describe more general parent-child interactions, both
within and outside the feeding environment (Patrick et al., 2013). For example, responsive
parenting is a reciprocal process between the child and parent that creates emotional attachments
and trust between the pair (Kim & Kochanska, 2012; Ainsworth et al., 1979). This process
occurs in every domain of parent-child interactions, but in the feeding environment this can
include pleasant feeding, being emotionally supportive, and responding to the child’s hunger and
satiety cues (Engle et al., 2000). Conversely, nonresponsive feeding includes control either by
the child or the parent, and a lack of reciprocity between the pair (Black & Aboud, 2011).
Nonresponsive feeding can negatively impact the development of eating habits in children. For
example, children with parents who minimize negative affect are more likely to engage in
emotional overeating (Topham et al., 2011).

Conversely, feeding practices can be classified into three broad constructs: coercive
control, structure, and autonomy support (Vaughn et al, 2016). The construct of coercive control
in the feeding environment is defined as parenting practices that involve pressure, intrusion, and
dominance over the child’s feelings, thoughts, and behaviors. These feeding practices tend to be
characterized as nonresponsive. Two specific parenting practices that fall under coercive control
are using food to control behavior and using food to control negative emotions. Using food to
control behavior refers to parents’ use of food to reward or encourage certain behaviors. This is
also referred to as use of food as a reward or instrumental feeding and may be associated with
child emotional overeating later in life (Farrow et al., 2015). For example, children whose

parents use food as a reward at ages 3-5 years ate more calories when exposed to a mood
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induction task two years later, compared to children whose parents did not use food as a reward
(Farrow et al., 2015). Additionally, using food as a reward has been associated with lower intake
of fruits and vegetables (Kroller & Warschburger, 2008).

Using food to control negative emotions also falls under the category of coercive control
and refers to parent’s use of food to soothe or calm their children when they are upset, angry,
bored, or fussy, rather than using other ways to teach children to cope with their emotions
(Vaughn et al., 2016). This is also described as emotional feeding and has been positively
associated with emotional overeating in children (Blissett et al., 2010; Rodgers et al., 2014). For
example, when preschoolers were put in a negative mood by researchers, the children whose
parents engaged in emotional feeding ate more sweet and fatty foods compared to the children
whose parents did not use this practice (Blissett et al., 2010). Additionally, parental emotional
feeding at age six predicted emotional overeating in those same children at age eight (Steinsbekk
et al., 2018), and emotional feeding practices have been associated with higher levels of child
emotional overeating after one year (Rodgers et al., 2014). Over time, these maladaptive feeding
practices characterized by high demandingness create unhealthy proximal processes between the
mother and child, which can have long-term consequences on a child’s learned eating behavior.
Therefore, it is important to understand how and why these feeding practices override children’s
natural eating response to negative emotions, so that we may prevent emotional overeating and
further development of eating disorders.

Emotion Regulation as a Mediator between Parent Feeding and Emotional Overeating

Emotion regulation, defined as the ability to control the valence, intensity, or length of an
emotion (Thompson, 1994), has been observed in infants in the form of gaze aversion and

proximity seeking (Rothbart et al., 1992). Further, toddlers demonstrate self-awareness and
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attempts to alleviate negative feelings (Grolnick et al., 1996; Kopp, 1989). However, emotion
regulation shows marked improvements and is of greater importance during the preschool age as
children begin school and interact with their peers (Carlson & Wang, 2007). During this time,
children develop the capacity to understand their emotions and inhibit dominant responses
(Carlson, 2005), making this time integral to the development of emotion regulation later in life.

Preschool-aged children are also making advancements in cognitive skills such as
cognitive reappraisal (Sala et al., 2014). Three-year-old children have demonstrated the ability to
change their way of thinking to regulate their emotional response to a stimulus (Mischel &
Baker, 1975). This is an important skill for preschool children, as it can impact social
interactions and their cognitive competence. For example, the inability to control negative
emotions can hinder social interactions and may lead to poorer social outcomes (Denham et al.,
2002; Underwood et al., 1992), while effective emotion regulation is associated with positive
outcomes such as higher cognitive performance and academic success (Blair 2002).
Additionally, emotional reactivity predicted poorer eating regulation in second and third grade
children (Harrist et al., 2013), indicating a relation between emotion regulation and eating
regulation. Therefore, emotion regulation may also play a role in the development of emotional
overeating in children.
The Role of Parenting in Emotion Regulation

According to Eisenberg’s theory of parental socialization of emotion, parents’
socialization behaviors impact their children’s emotional states and how they learn about
emotions (Eisenberg et al., 1998). This socialization begins in infancy with warmth and
responsiveness and develops, along with language, into more teaching and coaching in the

preschool years (Cassidy, 1994; Eisenberg et al., 2001). While children undergo further
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socialization from their peers, parents are still the most prominent source of socialization during
preschool (Bandura, 2001). Therefore, the parent-child proximal processes in infancy and early
childhood shape the trajectory of emotional development as the child transitions into school, as
children look to their parents to help them cope with their emotions (Eisenberg et al., 2010).

Parental socialization interacts with parenting styles and is related to various child
outcomes such as academic achievement (Moed et al., 2017) and psychopathology (Johnson et
al., 2017). Children display positive emotion regulation strategies when their mothers engage in
more effective emotion regulation modeling (Bandura, 1977; Bandura et al., 1963). Further,
parents who engage in more responsive strategies, such as providing positive feedback and
adjusting their engagement to fit their child’s needs, have children with higher emotion
regulation skills (Lincoln et al., 2017; Silverman & Ippolito, 1995), indicating that socialization
strategies and responsive parenting can positively impact child emotion regulation.

Parental influence and socialization may also act to decrease child regulation skills within
the feeding environment (Johnson & Birch, 1994). The psychosomatic theory explains emotional
overeating as the result of early learning, and the use of non-responsive feeding practices teaches
children inappropriate eating behaviors such as emotional overeating (Bruch, 1973). By
engaging in higher emotional overeating, the child loses their ability to regulate and identify their
emotions as they begin to associate negative emotions with hunger (Bruch, 1973; Hawkins &
Clement, 1984). Parent feeding may play a role in this early learning. For example, restrictive
feeding practices have been found to disrupt children’s ability to attend to their physiological
hunger cues, thereby promoting external and emotional eating (Birch & Fisher, 1998).
Additionally, several studies have postulated the use of emotional feeding as a way of decreasing

children’s emotion regulation, eating regulation and attention to satiety cues (Birch et al., 1982;
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Wardle & Carnell, 2007; Sleddens et al., 2010; Wardle et al., 2002; Aldao et al., 2015). When
parents engage in these practices that are not appropriately responsive to either the child’s hunger
and satiety cues or to their child’s emotional states, they impede on their children’s ability to
independently regulate their hunger, which can lead to overeating in response to external cues
such as emotions (Birch et al., 2003, Sinton & Birch, 2005).
The Role of Emotion Regulation in Emotional Overeating

While it is known that emotion regulation impacts children’s social and cognitive
outcomes, there is less information on its role in childhood emotional overeating. Emotion
regulation has been associated with eating disorders such as loss of control eating (Combs et al.,
2011), and binge eating disorder (Svaldi et al., 2014) in adolescents and adults, though there is
little research on this relation in children. However, in children, self-regulation is negatively
correlated with overweight and poor eating habits (Francis & Susman, 2009; Power et al., 2016).
For example, children between 3 and 12 years old gained more weight over time when they
scored lower in emotion regulation skills compared to children with higher emotional regulation
skills (Francis & Susman, 2009), though this was not due specifically to emotional overeating.
Additionally, children who engage in higher self-regulation and less reactivity demonstrate less
emotional and external eating (Steinsbekk et al., 2018). Given this, emotion regulation skills
seem to play a role in weight gain and emotional overeating, however, the mechanism and
direction of this relation needs to be further examined in preschool-aged children. Additionally,
understanding the role that emotion regulation plays in the parent-child feeding environment is
important to provide effective preventions of emotional overeating.
Neural Correlates of Emotion Regulation, Eating Regulation, and Emotional Overeating

Emotion Regulation
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In addition to the behavioral improvements that occur during the preschool years,
development of the prefrontal cortex, such as volume, thickness, and white matter, increases
significantly during this time (Giedd et al., 1999). Specifically, activation of the dorsolateral
prefrontal cortex (dIPFC) has been observed during executive function and cognitive reappraisal
tasks (Molavi et al., 2020), cognitive flexibility and irritability (Li et al., 2017), and attention and
task-shifting (Gross, 1998; Moriguchi & Hiraki, 2009). For example, activation of the dIPFC has
been observed in children ages 8-11 years during a number sorting task regardless of
performance, indicating that this region may play a role in executive function (Wood et al.,
2009).

While it is clear the dIPFC plays a role in emotion regulation, there are inconsistencies in
the direction in which they are correlated. Perlman and colleagues (2014) found that typically-
developing children with lower frustration tolerance showed higher activation of the lateral
prefrontal cortex during an emotion regulation frustration task. This indicates that there is
recruitment of this region during emotion regulation, and that children with lower emotion
regulation skills may utilize this region more than those with better emotion regulation skills.
However, other studies have found higher activation of the dIPFC associated with better emotion
regulation during emotion regulation tasks in children. For example, a functional near-infrared
spectroscopy (fNIRS) study using a dimensional change card sort task found that children ages 3
to 4 years showed increased dIPFC activation while changing mental sets, and this activation
increased as performance improved (Moriguchi et al., 2009; Moriguchi and Hiraki, 2011).
Further, fMIRI imaging showed decreased activation of this region during the processing of
negative emotional stimuli in individuals with bipolar disorder; a disorder characterized by

emotional dysregulation (Schulze et al., 2016). These studies suggest that increased regulation



PARENT FEEDING AND CHILD EMOTIONAL EATING 9

skills positively correlate to increased activation of the dIPFC, whereas the study by Perlman and
colleagues (2014) observed activation in the opposite direction. Therefore, it will be necessary to
determine the direction of the relation between the dIPFC and child emotion regulation to better
understand this mechanism.
Eating Regulation

The systems involved in emotion regulation may overlap with the those involved in
eating regulation. Eating regulation can include both metabolic and nonmetabolic factors, such as
external food cues, cultural beliefs, and emotional states (Godet et al., 2022). Nonmetabolic
factors often engage the prefrontal cortex, amygdala, and ventral striatum, and can influence
food intake through cognitive control, rather than physiological and metabolic needs (Berthoud,
2011). For example, the hedonic regulation loop utilizes the amygdala, hippocampus, posterior
cingulate cortex, and the dIPFC (Hollmann et al., 2013). Further, the ventral medial prefrontal
cortex is involved in valuation and food decision making (Schmidt et al., 2018), as well as in
food related motivation (Petrovich et al., 2007). This process of using nonmetabolic mechanisms
to control food intake is characterized by top-down processing, which is controlled by the
prefrontal cortex and is utilized in emotion regulation (Donofry et al., 2016). Activation of the
prefrontal cortex and amygdala during eating suggest the possibility of shared mechanisms
between eating regulation and emotion regulation, however, how these mechanisms work
together to influence emotional overeating in children is still unknown.
Emotional Overeating

Emotional overeating is related to eating regulation and has been associated with activity
in prefrontal regions of the brain associated with self-control (Wood et al., 2016). Specifically,

emotional eating was related to higher activation of the dIPFC in high calorie GO trials in a
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Go/No Go task (Wood et al., 2016). As the dIPFC is associated with self-control and goal-
directed behavior, these results indicate that emotional overeating and emotion regulation may
have similar neural and cognitive mechanisms. Conversely, individuals higher in stress showed
decreases in connectivity between the dIPFC and the ventral medial prefrontal cortex (vmPFC)
when choosing between healthy and tasty food options (Maier et al., 2015), which could
potentially reflect a decrease in dIPFC activation. Additionally, individuals with high chronic
stress have lower activation of the dIPFC in response to high calorie foods (Tryon et al., 2013).
These studies further demonstrate the inconsistencies in the literature regarding the direction of
dIPFC activation and how this activation relates to emotional overeating.

Activation of the prefrontal cortex may increase with the development of this region.
Adults have been found to engage the dIPFC more during deliberate emotion regulation
(Ochsner et al., 2004), an effect that is also found in children, although to a lesser extent (Silvers
et al., 2017). This activation seems to increase as development of the prefrontal cortex continues
through childhood (Giedd, 2004; Gogtay et al., 2004). In a study aimed at improving children’s
deliberate emotion regulation, scaffolding was shown to increase the lateral prefrontal cortex,
indicating improvement in emotion regulation (Grabell et al., 2019). Further, children who were
rated higher in emotion regulation to start showed the largest increase in this area (Grabell et al.,
2019). This reflects a potential bidirectional relationship between emotional regulation and
environmental influence. While children with higher emotion regulation capabilities have higher
activation of the prefrontal cortex, it is possible to increase the activation of this region by
teaching, as preschoolers have high neural plasticity of the prefrontal cortex (Giedd et al., 1999).
There 1s little research highlighting the effects of parent feeding on the dIPFC but given the

plasticity of the brain during the preschool years and the influence environment plays, it is
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reasonable to expect that parent feeding could impact children’s emotion regulation skills and the
activation of the dIPFC during food choice.
Current Study

The preschool years are a time characterized by increasing autonomy and emotion
regulation as children transition from the home to the school environment. The high levels of
plasticity during this time highlight the importance of the parent-child proximal processes that
could be involved in in the shift from emotional undereating to emotional overeating in children.
Specifically, the use of food by parents to control their child’s emotions and behavior, rather than
to teach them appropriate coping and emotion regulation strategies, may impact the child’s
ability to regulate and control their own emotions and attend to their hunger cues independently,
subsequently resulting in increased emotional overeating. Therefore, the child’s emotion
regulation may mediate the association between the parent’s use of emotional feeding and the
child’s emotional overeating, which may be related to the activation of brain regions such as the
dIPFC. The autonomy and rapid development of emotion regulation at the preschool age, and the
proximal processes defining children’s lives up until this point make this time ideal for
investigating the effect of parent practices on child emotion regulation.

The primary aim of the current study is to investigate the relationship between the
parenting feeding practice of coercive control with both emotion regulation and emotional
overeating in 4 and 5-year-old children (Study 1). The first hypothesis is that parenting feeding
practices involving the use of food to control their child’s negative emotions and regulate their
behavior will predict greater emotional overeating in the child. The second hypothesis is that the
association between emotional feeding and emotional overeating will be mediated by the child’s

emotion regulation skills. That is, parent’s use of food to control their child’s negative emotions
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and behaviors will decrease the child’s emotion regulation abilities, which in turn will predict
higher levels of emotional overeating in the child.

Study 2 is a pilot study aimed to assess the feasibility of collecting fNIRS data during a
task designed to measure dIPFC activity associated with emotion regulation in 4- and 5-year-old
children. Both the child’s performance during the fNIRS task and the quality of the fNIRS signal
were considered. Feasibility outcomes included whether children could complete the task, their
accuracy across conditions, and the fNIRS signal quality during the task. These precautions are
important for ensuring clean and measurable data for future studies. I expect that children will
complete the task with a high accuracy rate across conditions. I also expect that we will have
good signal quality for all the fNIRS channels.

Method
Study 1: Online Parent Report Questionnaire Study

The first study was a correlational, cross-sectional study analyzing the relation between
parent feeding practices characterized by coercive control and emotional overeating in 4 and 5-
year-old children. In this study, I also examined emotion regulation as a mediator in the
association between coercive feeding and emotional overeating. All data were collected through
online parent report questionnaires, and all analyses were performed through SPSS.
Participants

Mothers of 4 and 5-year-old children were recruited from the online survey sites Amazon
Mechanical Turk (MTurk) and Prolific. There were 176 participants recruited from MTurk, and
100 participants recruited from Prolific. An a-priori power analysis suggests that to detect an
effect of 0.25 with a power of 0.8, a sample size of 250 would be needed, and I recruited a

combined total of 276 mother-child dyads in this study. MTurk and Prolific data were cross
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checked for systematic differences in sample descriptives and for data quality and then merged
into one composite data set. The MTurk sample and Prolific sample differed significantly in
terms of child age and race, and in terms of mothers’ education level, marital status, and income.
The data also differed for parent feeding variables, child emotional overeating, and child emotion
regulation. Comparisons of demographic data between MTurk and Prolific samples can be found
in Table 1. Data were excluded from analysis for participants who completed the survey in less
than 400 seconds (n=8), did not meet the requirements of the study (mother of a 4- or 5-year-old;
n=6), answered the attention checks incorrectly (n=11), or took the survey more than once
(n7=T). This study will focus on typically developing children, so data was excluded if children
had confirmed autism spectrum disorder or ADHD (n=8), and if gestational age was less than 32
weeks (n=15).

The final sample included 221 mothers between the ages of 23 and 64 (M=34.74,
SD=5.68), with 4 and 5-year-old children (M=5.22, SD=.50). Prolific guidelines restrict asking
for children’s exact birthdates, therefore, only the birth month and birth year were reported. Age
was then estimated using the reported birth month and year. There were 98 (44.3%) children
reported as male at birth, and 123 (55.7%) children reported as female at birth. The sample
included 5 (2.3%) mothers who identified as American Indian, Alaska Native and/or indigenous,
2 (0.9%) as Asian or Asian American, 9 (4.1%) as African American or black, 8 (3.6%) as
Latino/a/x or Spanish origin, 186 (84.2%) as white, and 12 (5.0%) who identified as more than

one race/ethnicity (Table 1).
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Table 1
Sample Characteristics and Comparisons between MTurk and Prolific Samples
MTurk Prolific t-
N(%) or Mean (SD) (n=136) (n=85) valwe X
Sample Characteristics
Mother’s Age (years) 34.14 (6.29) 35.27 (4.64) -1.43
Child’s Age (years)*® 5.43 (.29) 4.90 (0.58) 8.91*
Child’s biological sex 0.56
Male 63 (46.3%) 35 (41.2%)
Female 73 (53.7%) 50 (58.8%)
Mother’s Race/Ethnicity 6.38
American Indian, Alaska Native, or 4 (2.9%) 1 (1.2%)
Indigenous
Asian or Asian American 2 (1.5%) 0 (0.0%)
Black or African American 7 (5.1%) 2 (2.4%)
Latino/a/x or Spanish Origin 4 (2.9%) 4 (4.7%)
White/European American 115 (84.6%) 71 (83.5%)
More than one 4 (2.9%) 7 (8.2%)
Child’s Race/Ethnicity* 16.83%*
American Indian, Alaska Native, or 4 (2.9%) 0 (0.0%)
Indigenous
Asian or Asian American 2 (1.5%) 0 (0.0%)
Black or African American 7 (5.1%) 1(1.2%)
Latino/a/x or Spanish Origin 3 (2.2%) 3 (3.5%)
Isgi‘gzre Hawaiian or Other Pacific 1 (0.7%) 0 (0.0%)
White/European American 113 (83.1%) 66 (77.6%)
More than one 6 (4.4%) 15 (17.6%)
Education Level* 27.16*
GED 0 (0.0%) 2 (2.4%)
High School Diploma 7 (5.1%) 5 (5.9%)
Some College 17 (12.5%) 21 (24.7%)
Bachelor’s Degree 95 (69.9%) 34 (40.0%)
Some Graduate School 7 (5.1%) 3 (3.5%)
Graduate or Professional Degree 10 (7.4%) 18 (21.2%)
Other 0 (0.0%) 2 (2.4%)
Marital Status* 23.30*
Married to child’s other parent 94 (69.1%) 67 (78.8%)
Married, but not to child’s other parent 20 (14.7%) 1(1.2%)
Cohabiting, not married 6 (4.4%) 10 (11.8%)
Divorced 1 (0.7%) 3 (3.5%)
Separated 10 (7.4%) 0 (0.0%)
Single (never married) 5 (3.7%) 4 (4.7%)
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Income* 26.89*
Less than $25,000 3(2.2%) 3 (3.5%)
$25,00-$49,999 40 (29.4%) 9 (10.6%)
$50,000-$74,999 43 (31.6%) 19 (22.4%)

$75000-99,999

25 (18.4%)

20 (23.5%)

$100,000-$124,999 14 (10.3%) 11 (12.9%)
$125,000-$149,999 4 (2.4%) 9 (10.6%)
$150,000-$174,999 5(3.7%) 4 (4.7%)
$175,000-$199,999 1 (0.7%) 4 (4.7%)
$200,000 or more 1 (0.7%) 6 (7.1%)
Model Variables
Feeding for Emotion Regulation™ 2.56 (1.04) 1.75 (0.57) 6.61%
Use of Food as a Reward* 3.13 (1.14) 2.58 (1.12) 3.46*
Emotional Feeding* 2.79 (1.14) 1.64 (0.63) 8.48%*
Instrumental Feeding* 2.77 (1.19) 1.77 (0.65) 7.11%
Child Emotion Regulation* 3.09 (0.49) 3.44 (0.38) -5.54*
Child Lability/Negativity* 2.04 (0.57) 1.86 (0.42) 2.40*
Child Emotional Overeating* 2.40 (1.06) 1.53 (0.66) 6.79*

2 Child age calculated from Prolific data is an estimate based on reported birth year and month.
* Significant difference between the MTurk sample and the Prolific sample.
Measures
Coercive Control Feeding Practices

Parent feeding practices characterized by coercive control, specifically the use of food to
control emotions and behaviors, were measured through parent report questionnaires. Parent
report is an effective way to assess feeding, as parents are present for multiples mealtimes, and
parent report measures have been found to correlate to direct observation (Piazza-Waggoner et
al., 2008; Whelan & Cooper, 2000). The questionnaires in this study were the Parent Feeding
Style Questionnaire (PFSQ, Wardle et al., 2002) and the Comprehensive Feeding Style
Questionnaire (CFPQ; Musher-Eizenman & Holub, 1997). These questionnaires measure the
specific feeding practices used by parents, rather than the parenting styles, as I was interested in

the techniques used to influence child’s food intake in response to emotions (Vaughn et al.,
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2013). Specifically, I focused on the subscales of these questionnaires that measure coercive
control related to controlling emotions and related behaviors.

Comprehensive Feeding Practices Questionnaire. Parent feeding practices were
measured using two subscales from the Comprehensive Feeding Practices Questionnaire (CFPQ);
Musher-Eizenman & Holub, 1997): Feeding for Emotion Regulation (o = 0.74-0.78) and Use of
Food as a Reward (a = 0.66-0.69). The Feeding for Emotion Regulation subscale consists of 3
questions measuring the use of food to regulate their child’s emotional states (e.g., “When this
child gets fussy, is giving him/her something to eat or drink the first thing you do?”’). The Use of
Food as a Reward subscale is 3 questions assessing parents use of food to reward child behavior
(e.g., “I offer sweets to my child as a reward for good behavior.”). The scale is comprised of two
types of questions. The first indicates how much parents agree or disagree with a practice on a 5-
point Likert scale from 1 (disagree) to 5 (agree). The second type of question assesses how often
parents engage in each practice on a 5-point Likert-type scale from 1 (never) to 5 (always). Each
subscale is scored by calculating the average of all the items within that subscale. The scale has
been validated in multiple populations and it has been used for children 1.5 to 8§ years old
(Arlinghaus et al., 2019; Vaughn et al., 2013; Gross et al., 2013). Reliability for the current study
was .83 for the Feeding for Emotion Regulation subscale and .80 for the Use of Food as a
Reward subscale.

Parent Feeding Style Questionnaire. Two subscales from the Parent Feeding Style
questionnaire (PFSQ, Wardle et al., 2002) were used in this study: Emotional Feeding (e.g., “I
give my child something to eat to make him feel better when he is upset”) and Instrumental
Feeding (e.g., “I reward my child with something to eat when she is well-behaved”). Parents

rated their frequency of each practice on a 5-point Likert scale from 1 (I never do) to 5 (I always
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do). Scores for each subscale are obtained by collecting the mean, with higher averages
indicating higher use of the given parenting practice. The PFSQ has shown good test-retest
reliability (=0.76-0.83; p<0.001) and internal validity for each subscale (0Emotional Feeding=.635,
Olinstrumental Feeding=.83; French et al., 2012). This scale has been used in a variety of populations,
including low and high SES communities and among families with varying maternal education
levels (Webber et al., 2009). The PFSQ also covers a wide range of ages, from 4 to 11 years
(Clark et al., 2008). Cronbach alpha for the current study was .93 for the Emotional Feeding
subscale and .92 for the Instrumental Feeding subscale.

Emotion Regulation

Child emotion regulation was measured through parent report questionnaires. Because
parents spend the most time with children and can observe and monitor their child’s emotional
behavior, parent report measures can give adequate insight to child emotion regulation. The scale
used in this study was the Emotion Regulation Checklist (ERC; Shields & Cicchetti, 1997). This
questionnaire measures emotion regulation in preschool children. The focus of this study is on
child emotion regulation strategies, such as flexibility and lability.

Emotion Regulation Checklist. Emotion regulation was measured using the Emotion
Regulation Checklist (ERC; Shields & Cicchetti, 1997). It is composed of 24 items split into two
subscales: 15 items in the Lability/Negativity subscale (e.g., “Is easily frustrated”) and 8 items in
the Emotion Regulation subscale (e.g., “Can modulate excitement’), with one question not
loading on either subscale. It is scored using a 4-point Likert-type scale from 1 (never) to 4
(almost always). Appropriate questions are reverse scored and averaged to create a composite
score for each subscale. Higher scores on the Emotion Regulation subscale indicate higher

emotion regulation abilities and higher scores on the Lability/Negativity subscale higher emotion
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dysregulation. Internal consistency is high, with Cronbach alpha in the Lability/Negativity and
Emotion Regulation subscales at 0.83 and 0.93, respectively (Shields & Cicchetti, 1997; Shields
et al., 2001). The scale has been tested in children ages 3 to 11 years old (Crespo et al., 2017;
Shields & Cicchetti, 1997). It has demonstrated good test-retest reliability (Iman et al., 2017) and
been used in a variety of populations (Iman et al., 2017; Seguin-Lemire et al., 2017). The
reliability of these subscales in the current study was .73 for the Emotion Regulation subscale
and .87 for the Lability/Negativity subscale.

Emotional Overeating

Child emotional overeating was also measured using parent report measures. As with
parent feeding and emotion regulation, parent report is appropriate for measuring child emotional
eating, as parents are the primary people involved in child eating and mealtimes. The
questionnaire used for the current study was the Child Eating Behavior Questionnaire (CEBQ);
Wardle et al., 2001). This scale measures various eating behaviors, including emotional
overeating and emotional undereating, which was the focus of the current study.

Child Eating Behavior Questionnaire. The emotional overeating and emotional
undereating subscales of the Child Eating Behavior Questionnaire will be used to measure
children’s eating behavior (CEBQ; Wardle et al., 2001). The emotional overeating subscale
contains four items related to overeating in response to emotions (e.g., “my child eats more when
worried”). The emotional undereating subscale contains four items (e.g., “my child eats less
when angry”). Parents respond using a 5-point Likert-type scale from 1 (never) to 5 (always).
Higher scores indicate higher levels of that eating habit. The CEBQ has been validated with
subscales demonstrating good internal consistency (o = 0.68-0.78; Sparks & Radnitz, 2012) and

test-retest reliability (Wardle et al., 2001). This scale has been used for children ages 2 to 9
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(Wardle, et al., 2001; Carnell & Wardle, 2007). It has been used in many countries, including
the United States (Sparks & Radnitz, 2012), China (Cao et al, 2012), Chile (Santos et al, 2011),
Malaysia (Loh et al, 2013) and Sweden (Svensson et al., 2011). The current study showed good
reliability for each subscale (Govereating = .89, Oundereating = .75).
Procedure

Mothers completed online surveys through Qualtrics. The survey took about 30 minutes
to complete, and participants were compensated $5.00 through MTurk and $7.50 through Prolific
upon completion. The survey’s included attention checks and a Captcha to help ensure real
participants that were paying attention into the data. Before starting the survey, participants gave
informed consent for participation.
Study 2: fNIRS Pilot Study

The second study was a pilot study designed to examine the role of the dIPFC in emotion
regulation in children. This study aimed to assess the feasibility and signal quality of running an
fNIRS task with 4- and 5-year-old children. Specifically, I was interested in if the children
completed the NIRS task, the child’s performance on each condition of the emotion regulation
task, and the signal quality of the fNIRS channels. This will provide preliminary data for a future
study to test our specific hypotheses regarding parent feeding, emotion regulation, and emotional
feeding relating to dIPFC activation.
Participants

Mother-child dyads were recruited from the University of North Florida preschool, as
well as community and school Facebook groups. Participants included 4 and 5-year-old children.
Exclusion criteria for mothers and children were the same as in study 1. Based on previous

fNIRS studies with preschool children analyzing PFC and emotion regulation (Perlman et al.,
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2015), the aim is to recruit 25 mother child-dyads. At the time of the defense (April 21, 2023) I

had 5 participants, and at the time of the final paper (May 12, 2023), I had 6 participants.

Demographic data and comparisons between study 1 and study 2 are presented in Table 2.

Table 2

Sample Characteristics of Study 1 and Study 2 Samples

Study 1: Online

Study 2: {NIRS

Nn(%) or Mean (SD) Questionnaire (n=6)
(n=221)
Sample Characteristics
Mother’s Age (years) 34.57 (5.73) 37.83 (4.12)
Child’s Age (years) 5.22 (0.50) 4.78 (0.51)
Child’s biological sex
Male 98 (44.3%) 2 (33.3%)
Female 123 (55.7%) 4 (66.7%)
Mother’s Race/Ethnicity
American Indian, Alaska Native, or 5(2.3%) 0 (0.0%)
Indigenous
Asian or Asian American 2 (0.9%) 0 (0.0%)
Black or African American 9 (4.1%) 0 (0.0%)
Latino/a/x or Spanish Origin 8 (3.6%) 0 (0.0%)
White/European American 186 (84.2%) 6 (100%)
More than one 11 (5.0%) 0 (0.0%)
Child’s Race/Ethnicity
American Indian, Alaska Native, or 4 (1.8%) 0 (0.0%)
Indigenous
Asian or Asian American 2 (0.9%) 0 (0.0%)
Black or African American 8 (3.6%) 0 (0.0%)
Latino/a/x or Spanish Origin 6 (2.7%) 0 (0.0%)
Native Hawaiian or Other Pacific Islander 1(0.5%) 0 (0.0%)
White/European American 179 (81.0%) 6 (100%)
More than one 21 (9.5%) 0 (0.0%)
Education Level
GED 2 (0.9%) 0 (0.0%)
High School Diploma 12 (5.4%) 1 (16.7%)
Some College 38 (17.2%) 0 (0.0%)
Bachelor’s Degree 129 (58.4%) 0 (0.0%)
Some Graduate School 10 (4.5%) 1 (16.7%)
Graduate or Professional Degree 28 (12.7%) 4 (66.7%)
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Other 2 (0.9%) 0 (0.0%)
Marital Status
Married to child’s other parent 161 (72.9%) 5 (83.3%)
Married, but not to child’s other parent 21 (9.5%) 0 (0.0%)
Cohabiting, not married 16 (7.2%) 1 (16.7%)
Divorced 4 (1.8%) 0 (0.0%)
Separated 10 (4.5%) 0 (0.0%)
Single (never married) 9 (4.1%) 0 (0.0%)
Income
Less than $25,000 6 (2.7%) 0 (0.0%)
$25,00-$49,999 49 (22.2%) 0 (0.0%)
$50,000-$74,999 62 (28.1%) 2 (33.3%)
$75000-99,999 45 (20.4%) 0 (0.0%)
$100,000-$124,999 25 (11.3%) 1 (16.7%)
$125,000-$149,999 13 (5.9%) 1 (16.7%)
$150,000-$174,999 9 (4.1%) 1 (16.7%)
$175,000-$199,999 5(2.3%) 0 (0.0%)
$200,000 or more 7 (3.2%) 1 (16.7%)
Model Variables
Feeding for Emotion Regulation 2.25(0.97) 1.89 (0.34)
Use of Food as a Reward 2.92 (1.16) 3.06 (1.20)
Emotional Feeding 2.35(1.13) 1.77 (0.56)
Instrumental Feeding 2.39(1.13) 1.90 (0.41)
Child Emotion Regulation 3.22 (0.48) 1.93 (0.22)
Child Lability/Negativity 1.97 (0.53) 3.50 (0.29)
Child Emotional Overeating 2.07 (1.02) 1.96 (0.66)

?Child age calculated from Prolific data is an estimate based on reported birth year and month.

Measures

Coercive Control Feeding Practices, Emotion Regulation, and Emotional Overeating
Mothers completed the same questionnaires for parent feeding practices, emotion
regulation, and emotional overeating as those in study 1. Questionnaires used for parent feeding

were the Parent Feeding Style Questionnaire (PFSQ, Wardle et al., 2002; dEmotional Feeding=-87,
Olinstrumental Feeding= -48) and the Comprehensive Feeding Style Questionnaire (CFPQ; Musher-
Eizenman & Holub, 2007; 0Emotion Regulation= 65, QUse of Food as a Reward= .80). Questionnaires used to
measure emotion regulation was the Emotion Regulation Checklist (ERC; Shields & Cicchetti,

1997; 0Emotion Regulation=-38, OlLability/Negativity=-01). The questionnaires used to test emotional
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overeating was the Child Eating Behavior Questionnaire (CEBQ; Wardle et al., 2001 ; dEmotional
Overeating=-89, OEmotional Undereating=-73).
Materials
Stimuli

The stimuli used for the fNIRS Emotional Faces Task was photographs of faces
displaying either a happy or sad expression. Photos were selected from the Developmental
Emotional Faces Stimulus Set (Meuwissen, Anderson, & Zelazo, 2016). The people in the
photographs ranged from 8 years old to 30 years old and contained a variety of races/ethnicities.
Images in this set are age-appropriate, and the emotions portrayed in the images were clear and
have been identified correctly by an average of 86%. All images are standardized in size, eye
placement, and positioning and have been validated by both children and adults (Meuwissen,
Anderson, & Zelazo, 2016).
Procedure
Emotional Faces Task

The task consisted of two conditions, each of which the children were asked to look at a
series of photographs displaying a happy or sad face and to make a facial expression. In the
Congruent condition, the children were asked to make the same facial expression as the person in
the picture, and in the Incongruent condition, the children were asked to make the opposite facial
expression as the person in the picture. Stimuli were presented using a block design. Each block
included only Congruent trials or Incongruent trials. Conditions were presented in alternating
orders and counterbalanced between participants. There were 12 blocks total, with six trials in
each block. Each block consisted of three trials with happy faces and three trials with sad faces,

presented in random order.



PARENT FEEDING AND CHILD EMOTIONAL EATING 23

Before the start of each block, researchers read the instructions to the children for either
the Congruent condition (make the same facial expression) or the Incongruent condition (make
the opposite facial expression). The children were also instructed to only make facial expressions
and to move the rest of their body as little as possible during the trials. Children were reminded
of this between blocks as needed. Stimuli were presented using Inquisit software on a 27-inch
screen for 5000 ms. Between trials, a yellow fixation star was presented for 2000 ms on the
center of the screen. At the end of each block, children were awarded a small sticker and a
corresponding image was presented on the screen to represent the completion of a block. This
was an image of fish, increasing in number corresponding to the number of completed blocks.
This was presented on the screen for a variable amount of time to allow for time to return to
baseline between blocks.

Parent-child dyads completed an hour-long session in the fNIRS lab at the University of
North Florida. Once participants arrived, informed consent was obtained, and the children’s head
circumference was measured. Parents completed the questionnaires while their child performed
the fNIRS portion of the study. We began with task-training to ensure children understood the
instructions for the Emotional Faces Task. Children practice the Emotional Faces Task with
researchers before moving to the fNIRS room. Children first practiced the Congruent condition,
where they were shown either a happy or sad face and asked to make the same facial expression.
Once they made the appropriate facial expression in response to both a happy face and a sad
face, we practiced the Incongruent condition, where new photographs were presented, and
children were asked to make the opposite facial expression. This was also done for both a happy
and a sad face. Once researchers were confident that the children understood the instructions for

both the Congruent and Incongruent conditions, and the children could make the same or
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opposite facial expression to both happy and sad stimuli, we moved to the fNIRS lab. Once in
the testing room, a research assistant applied the fNIRS cap, checked the signal quality, and
repeated the instructions for the task. Two more task-training trials were run with stimuli
presented on the computer before starting the official task. A researcher remained in the room
with them throughout the study to ensure proper understanding of the tasks and coded the facial
expression made by the child as correct or incorrect for each trial. Each block was 40 seconds
long, with variable break time in between each block. The task took approximately 15 minutes to
complete.
fNIRS Data Acquisition

For the current study, the NIRScout System (NIRx Medical Technologies, LLC, Los
Angeles, CA) was used. The optic cables connected to the head caps were placed on a 10-20
coordinate system at FpZ. This system has been used in other studies analyzing the dIPFC in
children (Perlman et al., 2014) and was a montage used previously in the fNIRS lab at UNF. The
caps contained 38 channels and 35 optodes, with 16 emitters (light sources) and 12 detector
probes on the caps, with an inter-optode distance of 3 cm (Figure 1). Emitters were placed in
Fpz, AF (3,4, 7, 8), F (3,4,7,8), FT (9, 10), and FC (1,2,5,6) positions, and detectors were placed
in Fp (1,2) F (1,2,5,6,9), FT (7, 8), and FC (3, 4) positions so that the probes cover area 46 of the
dIPFC on each hemisphere. Additionally, 8 source channels were equipped with short channels.
The caps measure absorption of near-infrared light (760 and 850 nm) at a sampling rate of 3.91
Hz.

Signal quality can be defined as a calculation of the signal amplification or gain and
represents the optimal amount of light reaching the detector. The gain is measured in levels from

0-7, and the gain is optimal if the channels raw signal falls between 0.4 V and 4.0 V. During
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calibration, the system automatically adjusts each individual detector’s light sensitivity to reach
optimal gain. The NIRScout system will check first for the gain of a channel, then the signal
strength of each wavelength (760 and 859 nm), and then estimates the noise level. From these
measurements, a signal quality classification is obtained. There are four levels of signal quality
for each individual indicator we can obtain after calibration: excellent, acceptable, critical, and
lost. An excellent signal reading, indicated by a green light, means that there is clean visibility in
HbO changes, and has a gain between 1-6 (0.09-1.40 V) and has a noise percentage of less than
2.5%. An acceptable reading, represented by a yellow light, means that there may be some signal
that cannot be picked up by the detector, and has a gain of 7 (0.03-0.09 V; 1.40-2.50 V) and has
a noise percentage between 2.5 and 7.5%. Critical signal quality, represented by red, is low and
may lose much of the signal to noise. It has a gain of 0 or 8 (0.01-0.03V; >2.50 V) and has a
noise percentage greater than 7.5%. Lastly, a lost signal means that the signal is severely
compromised and there can be no information gained from this channel (NIRx Medical
Technologies, LLC, Los Angeles, CA).

fNIRS is a form of near-infrared light measurement, equipped with a light source that
emits LED lights onto an individual’s head, and photodetectors placed 2-7 cm away that measure
the light that has been reflected off the brain tissue. When certain brain regions engage in
activity, changes in the ratio of oxygenated and deoxygenated hemoglobin result due to increased
cerebral blood flow to that area (Toronov et al., 2001). Oxygenated and deoxygenated
hemoglobin reflect specific light wavelengths that can be detected by near infrared spectroscopy
(Jobsis, 1977). fNIRS provides more ecological validity, and higher temporal resolution than
fMRI (Val-Laillet et al., 2015), and is an easy process to use on children. Validation of fNIRS

has indicated high temporal and amplitude correlations with fMRI across many different tasks
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and areas of the brain (Toronov et al., 2001; Strangman et al., 2002; Huppert et al., 2006;
Schroeter et al., 2006; Obrig et al., 2000). fNIRS has been used in a variety of populations,
including young children (Huang et al., 2019; Rosch et al., 2021; Perlman et al., 2014).
Figure 1

JNIRS Montage
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Ethics

This study aimed to minimize risk and maintain confidentiality and privacy of both
mothers and children as outlined in the APA Ethical Principles of Psychologists and Code of
Conduct (American Psychological Association, 2019). This includes maintaining confidentiality
and obtaining informed consent. The study also employed basic ethical principles of the Belmont
report, including respect for persons, engaging in minimal risks, and equal treatment of all
participants. The study was approved by the University of North Florida Institutional Review
Board. Additionally, this task has been established at the UNF fNIRS lab for adults, and the

current study adapted it by using images appropriate for this age range. Lastly, this study used
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fNIRS, which is a non-invasive and safe method of measuring brain activity, and it has been
FDA approved for clinical use (Irani et al., 2007).
Data Analysis Plan

Study 1: Online Parent Report Questionnaire Study

Questionnaire data were analyzed using SPSS 27 (IBM Corp, 2020). Correlations were
run between the variables for coercive control, emotion regulation, and emotional overeating.
The variables of coercive control include Emotional Feeding, Instrumental Feeding, Feeding for
Emotion Regulation, and Use of Food as a Reward. The variables for emotion regulation include
Emotion Regulation and Lability/Negativity. Assumptions were checked and met for both
correlational analyses and for regression analyses. Assumptions included linear relationship
between parenting practices and emotional overeating, normality and homoscedasticity of
emotional overeating, and independence of variables.
Hypothesis 1: Correlations Between Parent Feeding, Emotional Overeating, and Emotional
Undereating

For hypothesis 1, I predicted that coercive control parent feeding practices would be
related to child emotional overeating. To test this relation, correlations were run. Variables
included Feeding for Emotion Regulation, Use of Food as a Reward, Emotional Feeding,
Instrumental Feeding, Emotional Overeating.
Hypothesis 2: Mediation Analyses of Parent Feeding Predicting Child Emotional Overeating,
Through Child Emotion Regulation

For hypothesis 2, I aimed to investigate the mediating role of child emotion regulation
(mediator variable ‘M) in the relation between parent feeding practices (antecedent variable X”)

and child emotional overeating (outcome variable Y’). To test this, I used a simple mediation
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model, which computes the effect of X on M (a pathway), the effect of M on Y (b pathway), the
total effect of X on Y (c or total effect), and the effect of X on Y controlling for M (¢’ or direct
effect). A general simple mediation model is presented in Figure 2. To determine if mediation
has occurred, there is also an ‘indirect effect’, which is the total effect minus the direct effect.
When the 95% confidence interval does not include zero, we can conclude that A is a mediator,
and that X predicts Y through M. Additionally, if the ¢’ pathway is not significant, we can
interpret this to mean the X does not predict ¥ when controlling for M. In this case, M is a full
mediator of the relationship between X and Y. Conversely, if the ¢’ pathway is significant but
lesser in magnitude than the ¢ pathway, and the indirect effect is significant, we can interpret this
to mean the X does still predict ¥ when controlling for M, and M is a partial mediator of this
relationship. Two models were tested using PROCESS software Model 4 (Hayes, 2018). Model
1 tests the four parent feeding practices (Feeding for Emotion Regulation, Use of Food as a
Reward, Emotional Feeding, and Instrumental Feeding; X) to independently predict child
emotional overeating (Y), with Child Emotion Regulation (M) as the mediator. Model 2 tests the
four parent feeding practices (X) to independently predict child emotional overeating (Y), with
child Lability/Negativity (M) as the mediator.

Figure 2

Basic Mediation Model Example

Mediator (M)

Predictor (X) ¢ Outcome (Y)
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Study 2: fNIRS Pilot Study

For study 2, fNIRS feasibility data were recorded to examine child completion of the
Emotional Faces Task, the child’s performance on both Congruent and Incongruent trials, and
the signal quality of the fNIRS channels. For each trial, researchers marked whether the children
made the correct facial expression (i.e., smile when shown a sad face in Incongruent condition)
or the incorrect facial expression (i.e., frown when shown a sad face in the Incongruent
condition), and if the children completed the entire task.

Additionally, when fNIRS caps were placed on the childrens’ heads, a calibration of the
channels was run to check the signal quality. Researchers marked the percentage of excellent,
acceptable, and critical level signal quality. This data was then entered into SPSS 27 and
analyses were run using this database. This initial data collection will help inform data quality
for further studies using this task design and imaging method. While this is exploratory, I do
expect that children will be able to complete the full fNIRS emotion regulation task. I also expect
that the children will make the correct facial expression for most trials of the task. I also expect
that our channel quality will be adequate for collecting clean data. Both precautions are
important for ensuring clean and measurable data for future studies.

Results
Study 1: Online Parent Report Questionnaire Study
Hypothesis 1: Correlations Between Parent Feeding, Emotional Overeating, and Emotional
Undereating

The first hypothesis was that parent feeding practices characterized by coercive control
would be related to child emotional overeating. Bivariate Pearson’s correlations were ran using

the Emotional Regulation subscale and the Use of Food as a Reward Subscale of the CFPQ), the
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Emotional Feeding subscale and the Instrumental Feeding subscale of the PFSQ, and the
Emotional Overeating subscale and Emotional Undereating subscale of the CEBQ. All four
parent feeding variables were positively correlated with child emotional overeating and
emotional undereating. As parents utilize more feeding practices characterized by coercive
control, child emotional overeating, as well as child emotional undereating, increases (Table 3).

Table 3

Correlations of Parent Feeding, Child Emotion Regulation, Child Emotional Overeating and

Covariates

1. 2. 3. 4, 5. 6. 7. 8. 9. 10. 11.
llielgi?gtiﬁ)ifor Emotion 83 5TEE BIMx JERE LS4%x eS%x 6Ok 43wk Jokx 1] g%
2. Use of Food as a Reward - .80 OTFE L JRE _ADER ADERE APRE ABF* .10 -.11 .08
3. Emotional Feeding - - .93 B8F* L 58F*  o1¥F  73FE 47k D4k _13F ([ T7**
4. Instrumental Feeding - - - .92 -O1F*  E2%*  OT7¥*  SO0¥*  20%* -.16 5%
5. Child Emotion Regulation - - - - .73 -.02%* L S54%x L D5kx 3% QDw* -.02
6. Child Lability/Negativity - - - - - .87 70%* 46 .03 -.16%* .07
7. Child Emotional Overeating - - - - - - .89 S3Fx 20 - 14% A1
8. Child Emotional Undereating - - - - - - - .75 .07 -.05 13
9. Child age - - - - - - - - - -.15% -.05
10. Income - - - - - - - - - - J33%*

11. Education - - - - - - - - - -

M 225 292 2.35 2.39 3.22 1.97 2.07 2.94 5.22 -
SD 097 1.16 1.13 1.13 0.48 0.53 1.02 0.89 0.50 -

Hypothesis 2, Model 1: Mediation Analyses of Parent Feeding Predicting Child Emotional

Overeating, Through Child Emotion Regulation
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For hypothesis 2, I predicted that child emotion regulation (M) would mediate the relation
between parent feeding (X) and child emotional overeating (Y). I also predicted a significant
indirect effect of parent feeding (X) on child emotional overeating (Y) through child emotion
regulation (M). Each parent feeding variable (Emotion Regulation, Use of Food as a Reward,
Emotional Feeding, and Instrumental Feeding) were used independently as predictors and Child
Emotion Regulation was used as the mediator in model 1 (Figure 3). Child age, parent age,
education, and income were all tested separately as covariates, but they did not affect the overall
pattern of results, therefore the results presented will be without covariates.

The results for all four parent feeding practices followed the same overall pattern.
Therefore, the results of the models are presented together. The coefficients for each model are
described in Figure 2. As hypothesized, parent feeding practices characterized by coercive
control (Feeding for Emotion Regulation, Use of Food as a Reward, Emotional Feeding, and
Instrumental Feeding) positively predicted child emotional overeating (c). Parent feeding
practices negatively predicted Child Emotion Regulation (a). Child Emotion Regulation
negatively predicted Child Emotional Overeating (b). There was a significant direct effect
between parent feeding practices and Child Emotional Overeating when controlling for Child
Emotion Regulation (¢”).

Additionally, the indirect effect between parent feeding practice and Child Emotional
Overeating through the mediator of Child Emotion Regulation was significant for all models.
Further, the magnitude of the direct effect was smaller than the total effect. This, paired with the
significant indirect effect indicates that emotion regulation was a partial mediator in this relation.
This means that parent feeding styles were associated with higher Child Emotional Overeating,

and this relationship is partially explained by decreased Child Emotion Regulation.
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Model 1: Parent Feeding Practices Independently Predict Child Emotional Overeating Through

Child Emotion Regulation
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Hypothesis 2, Model 2: Mediation Analyses of Parent Feeding Predicting Child Emotional

Overeating, Through Child Lability/Negativity

For model 2, I predicted that Child Lability/Negativity (M) would mediate the relation

between parent feeding (X) and Child Emotional Overeating (Y). I also predicted a significant

indirect effect of parent feeding (X) on Child Emotional Overeating (Y) through child

Lability/Negativity (M). Each parent feeding variable (Emotion Regulation, Use of Food as a

Reward, Emotional Feeding, and Instrumental Feeding) were used independently as predictors

and Child Lability/Negativity was used as the mediator in model 2 (Figure 4). As with model 1,

child age, parent age, education, and income were all tested separately as covariates, but as they

did not affect the overall pattern of results, the results are presented without covariates.

Once again, the results for all four parent feeding practices followed the same overall

pattern. Therefore, the results of the models are presented together. The coefficients for each
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model are described in Figure 4. As hypothesized, parent feeding practices characterized by
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coercive control (Feeding for Emotion Regulation, Use of Food as a Reward, Emotional Feeding,

and Instrumental Feeding) positively predicted Child Emotional Overeating (c¢). Parent feeding

practices positively predicted Child Lability/Negativity (a). Child Lability/Negativity positively

predicted Child Emotional Overeating (b). There was a significant direct effect between parent

feeding practices and Child Emotional Overeating when controlling for Child Lability/Negativity

).

Additionally, the indirect effect between parent feeding practice and Child Emotional

Overeating through the mediator of Child Lability/Negativity was significant for all models.

Further, the magnitude of the direct effect was smaller than the total effect. This, paired with the

significant indirect effect indicates that Child Lability/Negativity was a partial mediator in this

relation. This means that parent feeding styles were associated with higher Child Emotional

Overeating, and this relationship is partially explained by increased Child Lability/Negativity.

Figure 4

Model 2: Parent Feeding Practices Independently Predict Child Emotional Overeating Through

Child Lability/Negativity
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Study 2: fNIRS Pilot Study

The aim of this study was to test the feasibility of the Emotional Faces Task in preschool
children. Researchers collected data on children’s completion of the fNIRS Emotional Faces
Task, the child’s performance during each condition of the task, and the signal quality of the
fNIRS channels in the montage. The results of the feasibility data are shown in Table 4. All
participants were able to successfully complete the training trials, and all but one was able to sit
through the entire task. Regarding performance on the task, there was some variability, and the
small sample size makes this data inconclusive for whether both 4-year-old and 5-year-old
children can complete the task correctly. It will be important to continue this data collection in 4-
and 5-year-olds, as there may be differences in performance between the age groups. However,
signal quality of the fNIRS montage was excellent for all but one channel of the participants thus
far.
Table 4

fNIRS Feasibility: Child Completion, Performance, and Signal Quality

Completion of Task Performance on Trials . .
Participant (Number of blocks (Number of trials making fNIRS Signal Quality
. . . (Number of channels)
completed) appropriate facial expression)

Congruent  Incongruent Congruent Incongruent Excellent  Acceptable Critical
Participant 1 6 (100%) 6 (100%) 25 (69.4%) 32 (88.9%) 36 (100%) 0 (0%) 1 (0%)
Participant 2 0 (0%) 0 (0%) 0 (0%) 0 (0%) 36 (100%) 0 (0%) 0 (0%)
Participant 3 6 (100%) 6 (100%) 29 (80.5%) 1 (0.03%) 44 (100%) 0 (0%) 0 (0%)
Participant 4 6 (100%) 6 (100%) 1 (0.03%) 3 (0.08%) 43 (97.7%) 1(0.02%) 0 (0%)
Participant 5 6 (100%) 6 (100%) 28 (77.8 %) 16 (44.4%) 44 (100%) 0 (0%) 0 (0%)
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Discussion
Study 1: Online Parent Report Questionnaire Study

The first goal of this study was to investigate the associations and mechanisms between
parent feeding practices characterized by coercive control and Child Emotional Overeating. As
hypothesized, parent feeding practices (Feeding for Emotion Regulation, Use of Food as a
Reward, Emotional Feeding, and Instrumental Feeding) were positively correlated to Child
Emotional Overeating. Additionally, all four parent feeding practices predicted poorer Child
Emotion Regulation, which led to higher Child Emotional Overeating (Model 1). Lastly, all four
parenting practices predicted higher Lability/Negativity, which led to higher Child Emotional
Overeating (Model 2).

This relation between parent feeding practices and child emotional overeating is
consistent with previous literature (Farrow et al., 2015; Stone et al., 2022; Powel et al., 2017,
Braden et al., 2014), which suggests that child emotional overeating may be subject to
environmental cues and external learning. Additionally, emotion regulation has been shown to
influence child emotional overeating (Powel et al., 2017; Harrist et al., 2013; Tan et al., 2015;
Santos et al., 2022). The current study adds to this literature and further supports emotion
regulation as a mechanism between the relation of parent feeding and child emotional overeating.
That is, when feeding practices such as Emotional Feeding and Use of Food as a Reward are
consistently utilized, it creates maladaptive parent child-proximal processes and may lead to a
learned pattern of using food to control emotions in children that persists perhaps even into
adulthood (Barnhart et al., 2021). Parent-child proximal processes created during the preschool

years may contribute to these long-term eating behaviors.
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The results of the current study provide further evidence in support of the theory of
parental socialization, in that parent socialization of emotions can impact child emotion
regulation in many facets of their life, including emotional overeating (Eisenberg et al., 1998).
Parents role in socialization is to teach their children how to properly cope with their emotions,
and when they use food to regulate emotions and behaviors, they are effectively not teaching
other emotion regulation strategies. This can affect not only eating behaviors but could also lead
to deficits in emotion regulation in other contexts. The current study implies that by using food
to regulate emotions, parents are not teaching or modeling emotion regulation, however, I did not
directly test parents’ emotion regulation or the specific strategies they implement with their
children. Future studies should measure parent’s own general and context specific emotion
regulation strategies, as well as the specific coaching/modeling they implement with their
children to further understand this role of parent socialization in emotion regulation.

This study also provides support for the psychosomatic theory of learned emotional
eating. That is, the use of non-responsive and non-nutritive feeding teaches children maladaptive
mechanisms for emotion regulation, as well as maladaptive eating habits (Bruch, 1973). The
findings that poorer emotion regulation and increased Lability/Negativity were mediators in the
relation between parent feeding and Child Emotional Overeating indicates that children may not
learn how to regulate their emotions. This may subsequently cause children to associate their
emotions with hunger because of these learned associations taught through parent feeding.

Further supporting the psychosomatic theory is the shift from emotional undereating to
emotional overeating. Humans’ innate response to stress is to undereat, and negative emotions
tend to decrease food consumption (Levine & Morley, 1981). However, as children get older,

this pattern shifts to emotional overeating (Farrow et al., 2015). The psychosomatic theory
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postulates that this shift is due to environmental factors, such as parent feeding that teaches
children to eat in response to negative emotions. While the current study did include 4- and 5-
year-old children, I did not specifically address this shift from undereating to overeating that
occurs over time. However, emotional overeating was positively correlated with age, suggesting
that this behavior increased as child age increased. Additionally, child age was not associated
with emotional undereating, indicating that both 4- and 5-year-olds engage in this behavior. This
could provide evidence for a shift from undereating to overeating that occurs as children get
older, however, I cannot determine direction or causation, given the correlational and cross-
sectional nature of this study. Future research should examine when this shift from the normal
stress response of undereating to emotional overeating occurs, and the role of parent feeding and
emotion regulation in this shift.

The four parent feeding variables measured in the current study were highly correlated,
which highlights the question of whether these variables are distinct constructs, each leading to a
similar outcome, or if they are measuring a single construct and should therefore be thought of as
one composite parent feeding practice. There are a wide variety of parent feeding measures in the
literature, with very little consensus on construct definition and conceptualization, however, in
the past 10 years, there have been two methods of defining these practices.

One method of organizing parent feeding practices involved creating a review and
content map of questionnaires that measure parent feeding practices (Vaughn et al., 2013). In this
initial review, two distinct constructs were identified. Controlling parenting practices included
use of food as a reward and non-nutritive feeding practices included both instrumental feeding

and emotional feeding. In the current study, the variables for Emotional Feeding and
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Instrumental Feeding were the most highly correlated of the four feeding practices, which may
support this grouping between non-nutritive feeding and use of food as a reward.

However, in a more recent review, these parenting practices were all included under the
construct coercive control. According to this content map, coercive control is made up of the
following feeding practices: restriction, pressure to eat, using threats and bribes, and using food
to control negative emotions (Vaughn et al., 2016). The variables measured in the current study
would all fall under coercive control. Feeding for Emotion Regulation and Emotional Feeding
would fall under using food to control negative emotions, and Use of Food as a Reward and
Instrumental Feeding would fall under threats and bribes. Furthermore, in the current study,
Feeding for Emotion Regulation was most highly correlated with Emotional Feeding, and Use of
Food as a Reward was most highly correlated with Instrumental Feeding. Additionally, all four
feeding variables followed the same pattern of results for each mediation model. It is possible
that these variables are measuring the same or very similar constructs and should be combined
into composite measures. Understanding and properly defining these constructs and their
associated scales will be important to delineating the different types of feeding practices and
which practices are the most influential in the development of child eating habits.

The relation between parent feeding and child emotion regulation is likely bidirectional,
with both parents and child behavior influencing each other. Child temperament may influence
parenting feeding practices. Child temperament is related to emotion regulation, and parents may
utilize different feeding practices in response to their child’s temperament (Haycraft et al., 2011;
Rothbart et al., 1994; Steinsbekk et al., 2018). For example, children who are better at selt-
regulation and inhibitory control are more likely to have parents who use less restriction for

health (Tan & Holub, 2011). This brings into question the direction of the relation between
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parent feeding and emotion regulation. However, while child temperament can influence
parenting, parents still heavily influence emotion regulation and child eating habits, as the
preschool period is a time characterized by rapid emotion regulation development and is highly
influenced by the environment (Garner & Power, 1996). Further, in a study of second- and third-
graders, changes in emotion regulation skills predicted subsequent changes in emotional eating,
indicating that emotion regulation precedes emotional overeating (Harrist et al., 2013). This
study contributes to this literature and further emphasizes the complex relationship between
parents and children. While the current study cannot determine the directionality between the
variables, it is likely that parents and children influence each other in a reciprocal manner. Future
studies should aim to investigate the potential bidirectionality of parents and children in the
feeding environment, as well as the various factors that influence parenting, including child
temperament.

These findings have several key implications for research and practice. First, they
emphasize the role of the environment and parent socialization across contexts. Parent feeding
may not only impact child feeding habits, but also child emotion regulation, which can have
profound impacts in every aspect of the child’s life, not just within the feeding environment
(Harrington et al., 2020). While the current study examined child outcomes only within the
feeding environment, the effects on child emotion regulation may extend beyond that, and future
studies should look at other implications of these feeding practices. Likewise, parent feeding
practices are one aspect of parent-child interactions, but they may give insight to parent practices
within other contexts. It may be important to see if parents engage in different levels of

responsiveness in different contexts to test if the feeding environment provides its own unique
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parenting practices, or if they are an extension of their general parenting practices (Hajal &
Paley, 2020).

The importance of parent feeding practices in shaping child development supports future
intervention research that should target parenting practices. Interventions should work to provide
support to parents so they can engage in more responsive practices (Hammersley et al., 2019). It
will be important to delineate between the parent feeding constructs to determine which practices
are more detrimental and which are most beneficial to support healthy eating behaviors and
emotion regulation abilities in children (Gomes et al., 2021). Future research should aim to
define parent feeding constructs consistently and accurately in order to inform effective
parenting interventions.

There are several limitations to this study. For one, the current study utilized online self-
report surveys. Online surveys are beneficial because they can easily reach a large group of
people, they are cost effective, and they do not require much from the participants. However,
sampling bias such as underrepresentation of individuals in certain circumstances, such as those
without computer access is a problem to the external validity of the study (Nayak & Narayan,
2019). Online surveys may also present limitations to internal validity and construct validity
(Ault-Brutus et al., 2012). Additionally, only surveys run the risk of attracting bots in their data.
The current study carefully cross-checked various questions to avoid such participants, as well as
added attention checks throughout the survey and used Captcha. However, this is still something
to consider when analyzing data from online sources.

Furthermore, concerns for MTurk data quality prompted a switch to Prolific in the current
study. Prolific data have been shown to yield higher quality data than MTurk (Douglas et al.,

2023), and the use of both samples allowed researchers to further cross check samples for quality
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data and honesty. These checks included: use of open-ended questions, Captcha, attention checks
with multiple answers, and consistency among questions. Further, there may be a different
demographic of participants between MTurk and Prolific, which could either increase the
diversity of the sample, or create systematic differences in the data. After comparing the
samples, there were significant differences in child age, child’s race/ethnicity, mothers’
education level, marital status, and income, however these demographic variables did not affect
the results of the study. There were also significant mean differences between the MTurk sample
and the Prolific sample for all variables used in the models. Additionally, there were some
differences in reporting between the two samples. Prolific guidelines prevent asking for the
child’s exact age, so only childbirth month and year were reported, whereas in MTurk, the
child’s birthdate was reported. The use of online surveys, while convenient and useful for
gathering large datasets, has many risks and while we did attempt to alleviate many of these
risks, it is still important to recognize these concerns.

Other limitations include that this was a correlational and cross-sectional study. While
directional terms are used to describe mediation models (Hayes, 2018), we cannot assume
causation or direction between any of our variables. Additionally, while the sample included
both four- and five-year-old children and can start shed light on the associations between
emotional overeating and emotional undereating, longitudinal and experimental studies will be
essential to determine this shift in eating habits and their causes.

Overall, this research is important for understanding the mechanisms behind the
development of child emotional overeating, and the role of the environment in impacting

children’s internal regulatory systems. Parent feeding plays a large role in shaping these complex
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proximal processes that influence not only children’s eating behaviors, but also their emotion
regulation skills, which may have a broader impact in various contexts of the child’s life.
Study 2: fNIRS Pilot Study

The goal of this study was to check feasibility of using fNIRS to measure emotion
regulation in preschool children. More data are needed to assess performance accuracy on the
Emotional Faces Task in 4- and 5-year-old children. The current study included both 4- and 5-
year-old children, and it may be that 4-year-olds have more difficulty in performing this task
accurately. In the task, children are presented with pictures of either a happy or a sad face, and
they are asked to switch between making the same facial expression or the opposite facial
expression as the one presented to them. Four-year-old children have been shown to have
difficulty with similar tasks that rely on the dIPFC. For instance, 4-year-olds tend to
“perseverate” on a dimensional change card sort task, whereas 5- and 6-year-olds can complete
this task (Doebel & Zelazo, 2015). In the current study, it is possible that the development of the
dIPFC supports better performance in 5-year-olds. However, the association between
performance on this task and dIPFC activity is not yet known and will be the aim of future
investigations. While some studies suggest that better performance on emotion regulation tasks
correlates with increased dIPFC activity (Moriguchi & Hiraki, 2011), others suggest that when
performance increases, recruitment of this region is decreased (Perlman et al., 2014).
Additionally, task difficulty may play a role in activation of this region. For example, if the task
is too easy, children may not need to recruit the dIPFC as compared to during a task that is
challenging. This would be consistent with the negative correlation that has been observed

between performance and dIPFC on some tasks (Perlman et al., 2014). More data need to be



PARENT FEEDING AND CHILD EMOTIONAL EATING 43

collected before sorting out these potential factors to determine whether accurate performance on
the Emotional Face Task is related to increased dIPFC activity.

So far in data collection, I have recruited mostly 4 years old, however, I may see higher
accuracy rates as I recruit more 5-year-olds. I plan to continue piloting both 4- and 5-year-olds
and to adjust the task as needed. It will be important to determine if differences in performance
are due to DLPFC development, which may influence future sample age range. Further piloting
is needed to determine if both 4- and 5-year-olds can complete the task and if any potential
differences in development may impact the results.

The signal quality was excellent or acceptable for all fNIRS channels in all participants
run thus far. This provides initial support for obtaining clean and measurable fNIRS data in
future studies involving young children. The next steps will be to analyze the associations
between parent feeding, emotion regulation, emotional overeating, and the activity of the dIPFC.
This is important, as we want to be measuring cortical activity related to the task, rather than
child movement or other artifact. Further, preschool children may have more difficulty sitting
still and attending to the task compared to adults; therefore, gathering this feasibility data is
especially important in this population.

Overall, more data are required to determine whether this task is fit for both 4- and 5-
year-old children. Future studies aim to continue piloting the Emotional Faces Task, as well as
testing the relationships between parent feeding, emotion regulation, and emotional overeating
with dIPFC activation. I expect that dIPFC activation will be positively correlated with child
emotion regulation skills, and negatively correlated with coercive control feeding practices and
emotional overeating. This study provides initial data for the feasibility of conducting these

future studies in children, and while more piloting is needed, this is an important first step in
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understanding the function and development of the dIPFC in preschool children and how its
related to emotion regulation and emotional eating. This research will be important to provide

parents the tools to foster both healthy eating and emotion regulation skills in young children.

44
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