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Abstract

Early childhood obesity has increased significantly over the last few decades, reaching epidemic
levels in the United States. Many interventions exist to alleviate early childhood obesity;
however, little focus is on preventing obesity-related risks for children under two. High-quality
child-caregiver interactions are deemed critical for preventing early childhood obesity
development, but there is little information on the socio-ecological factors that influence a
caregivers' feeding styles. This study examined socio-ecological factors associated with
caregivers' feeding styles (responsive vs. non-responsive) for infants under two in Clark County,
Nevada. This cross-sectional study utilized a survey targeted to caregivers (18 and older) with
infants under two years old living in Clark County, Nevada. Descriptive analysis and a logistic
regression following a hierarchical modeling approach were used to determine the associations
between household, maternal, and infant characteristics, pregnancy and prenatal care, maternal
mental health, infant feeding, and caregiver feeding styles. We found infant and maternal
socio-demographic characteristics associated with responsive and non-responsive feeding styles
(e.g., mother’s age, education, infant’s insurance, and weight perception). Additionally, we found
that household, maternal mental health, and pregnancy and prenatal care factors were associated
with non-responsive feeding styles (e.g., household income, water insecurity, prenatal care, WIC
enrollment, depression risk, and anxiety risk). Our study provides insights into socio-ecological
factors influencing dissimilarities in caregivers' feeding styles that could be used to tailor

educational approaches to address disparities in early childhood obesity.

il



Acknowledgments

First, I would like to acknowledge and give gratitude to my advisor, Dr. Gabriela Buccini,
for whom this work would not have been possible. Her guidance, support, and instruction have
carried me throughout all the stages of my research. I would also like to thank my committee
members, Dr. Christopher Johansen, Dr. Sheniz Moonie, and Dr. Alyssa Crittenden, for
enlightening me with their knowledge and providing suggestions to create a substantial project. |
also would like to thank my family and significant other for their continued support throughout
my whole academic and professional career thus far. Without them, I would not have the courage
and perseverance to progress. This work has been performed under the Health Resources and
Services Administration (HRSA) Award Number 1 T52HP46756-01-00 awarded to the School

of Public Health, University of Nevada, Las Vegas (UNLV), to which I am thankful.

v



Table of Contents

ADSTEAC.ccuueiiiicrniiitenitensticnnisaicssesssisssessssesssessssssssesssassssessssssssessssssssssssassssssssassssssssassssesssasssasssss iii
Acknowledgments iv
LISt Of TADIES..ccouuiiiiiiniiiiiiiiiniicienneentenneennessnessnessnesssessssesssessssssssesssassssessssssssssssassssssssasssssss vii
Chapter 1: Introduction 1
1.1. Problem Statement: Early Childhood ODeSsity..........ccceevuieriiiriieniieniieiiecieeeeee e 1
1.2. Caregivers’ Feeding StyleS.......cccciiiiiiieiiie ettt et e e e e e 2
1.3. Significance to the field..........ccooiiiiiiiiiiiie e 3
| @ 1o} 1115 A TSRS 4
Chapter 2: Background and SignifiCance........cccevverersvercssnicssnicssnnicsssnicssssecsssssssssssssssssssssssnns 5
2.1. The Prevalence of Early Childhood ObeSity.........cccceeviieeiiiieeiiieciie e 5
2.3. Etiology of Early Childhood ObBeESity.........cccevuieriieiiiiiiieniieiiesie et 7
2.4. Past Prevention Strategies for Early Childhood Obesity.........ccccceevvveveiieeriiieiniieeiee e, 8
2.5. Caregivers’ Feeding Styles and Early Childhood Obesity...........ccccevvveeciienveriiienieeneenen. 9
2.6. Gaps 1N KNOWIEAZE. ....cc.veiiiiieiiie ettt e s e e sebeeeeaeeenaee s 12
Chapter 3: Methods.......ccuiiiinnicnnnnicnieicsssncsssicssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 13
3.1. ReSearch QUESTION. .......ccciuiiiiieiiiie et e et ettt e e e et e e e e eaae e e e eearaeeeeeraaeeeanns 13
3.2, HYPOLNESIS. ...eieuiieiiieiiecie ettt ettt ettt et e st e et e sab e e beessbeenbaeenbeenbeesnneennaens 13
IR BN Y101 7 B 1) P s DO SR 13
3.4 STUAY SEUNE. .....eiiiieiie ettt ettt ettt et e et e e bt e s beebeessbeenseessseenseeesaeenseessneenseans 13
3.5 SamPIe/SAMPIING......oiiiiiiiiiieiciie e et e e st e e st e e sra e e taeeesaeeenreeeraeens 14



3.0, DAt SOUICES. ..eeeeeeeeeeeeeee ettt e e e e e e e ettt eee e e e e e et eaaaeaeseseeereaaanareeeserennnnns 15

3.7. Data COILECTION. ...ttt ettt et ettt e st et e st e enbeesneeeeeas 18
3.8 MEASUICIMEILS. ...ttt ettt ettt ettt sa e et e bt et e sbb e e bt e sbte e bt esaeeebeesaeeeeees 19
R B B F: 1 B AN 121 S TSRS 22
Chapter 4: ReSUILS.....uuiiiiiiiiiiinsiicssnicssnissssnissssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnss 24
4.1. DeSCTIPLIVE ANALYSIS..ecciuiiiiiiiieiiieeitieesieeeeieeesieeesaeeesaaeeesaeeesaeesseeessseeessseeessseeessseesnnsens 24
4.2, BIVariate ANALYSIS....cccueeiuieiieeiiieiiieiieiie et esite et esitesteesteeesbeessaeebeesseesaseensaeenseensaeenseensnas 26
4.3 Logistic Regression Following a Hierarchical Modeling Approach............c.cccccvveeuvennnee. 31
Chapter 5: Discussion and ConCIUSION.......coceieivveicssrressnicssnisssrissssnessssnsssssnssssssesssssossssssssssses 35
5.1 DASCUSSION. ...ttt ettt ettt et ettt et e e et e b e et e e s heeeabeesaeeeabeesabeenbeesseeenseenaneans 35
5.2, CONCIUSION. ¢..teieitett ettt ettt et ettt se e bt et e e bt e sbeenbesaee bt enteeseenaeenee 40
Appendix A: SUrvey INSTrUMENTS. .. .cciiciirericssssnrecssssaneesssssssssssssssssssssssssssssssssssssssssssssssssssssssssass 42
Appendix B: Infant Feeding Style Questionnaire..........coeecveecsseecseensecssrecsnnssaesssecssseessnssanesne 44
Appendix C: Outcome Table 48
Appendix D: Covariates Table........iiinviiiiriinisninisnissssncssssncssssncssssnsssssnssssssosssssssssssssssssssssss 49
References 52
CUurriculum VIEAC....ucuuiiiveineeisninsnnisennsennsnecsnssssensecsssecsnssssssssessssessssssssssssassssessssssssssssassssessaases 63

Vi



List of Tables

Table 1. Descriptive analysis of feeding styles, household characteristics, maternal
socio-demographics, prenatal care, maternal mental health, infant characteristics, and infant

FEEAING, 2023 ... ittt ettt et e et e e te e ab e e b e e st e e beeetae e be e tae e b e e nabeenbeeeseeensaennseenne 25

Table 1 Continued. Descriptive analysis of feeding styles, household characteristics, maternal
socio-demographics, prenatal care, maternal mental health, infant characteristics, and infant

TEEAINE, 2022ttt e e e et e e st e e s be e e taeeesbee e tbeeetae e e ateeabaeeenbeeennreeeanneeenreeennes 26

Table 2. Bivariate Analysis of feeding styles by household characteristics, maternal
socio-demographics, prenatal care, maternal mental health, infant characteristics, and infant

FEEAING, 2023 ... ittt ettt et e st e bt et e e bt et e e beeeaa e e bt e e tae e baenabeenbeeesbeenseennaeenns 29

Table 2 Continued. Bivariate Analysis of feeding styles by household characteristics, maternal
socio-demographics, prenatal care, maternal mental health, infant characteristics, and infant

TEEAINE, 2023 ...ttt et e e e e e st e e e st e e et e e e tae e e abeeeta e e e aaeeaaeeeanbeeenareeennaeeenraeennes 30
Table 3. Logistic regression following a hierarchical modeling approach of feeding styles by
household characteristics, maternal socio-demographics, prenatal care, maternal mental health,
infant characteristics, and infant feeding, adjusted for infant age, 2023............ccccocvieiiiiiieieennen. 33

Table 3 Continued. Logistic regression following a hierarchical modeling approach of feeding

styles by household characteristics, maternal socio-demographics, prenatal care, maternal mental

health, infant characteristics, and infant feeding, adjusted for infant age, 2023............ccceeeeuneennes 34
Table 4: Survey instruments used in the survey, questions, and scoring, 2023............cccceevveennenne 42
Table 5. Laissez-faire feeding style questions, 2023..........ccceeeiiieeiieeeiiieeie e e 44
Table 6. Pressuring feeding style questions, 2023...........coouiiiieriiiiiienieeieeree et 44

vii



Table 7. Restrictive feeding style questions, 2023........ccccooiiiiiieiiiiieeie e 45
Table 8. Responsive feeding style questions, 2023..........c.oovireiiierieeiiienie e eneee e eeeeere s 45
Table 9. Indulgence feeding style questions, 2023............ooouiieeiiieeeiieeeie e e 46
Table 10: Definitions, classifications, mean, and standard deviation of study outcomes, 2023....48

Table 11. Definitions and classifications of study covariables, 2023...........c..ccccceeeviieeiieeecnieenee. 49

viii



Chapter 1: Introduction
1.1. Problem Statement: Early Childhood Obesity

Early childhood obesity (ECO) has increased significantly over the last few decades,
reaching epidemic levels (Sanyaolu et al., 2019; Morales et al., 2019). According to the Centers
for Disease Control and Prevention growth charts, a child is regarded as obese if their body mass
index is at the age-and-sex-specific 95th percentile or greater (Sanyaolu et al., 2019; Centers for
Disease Control and Prevention, 2019). In the last 40 years, the prevalence of ECO in the United
States (U.S.) has more than tripled, with nearly a third of the U.S. children and adolescents being
classified as overweight or obese (Anderson et al., 2019; Thompson et al., 2009; Williams et al.,
2018; Heller et al., 2019; Kumar et al., 2017). Due to the severe rates of ECO, the Surgeon
General of the U.S. has classified ECO as a public health crisis (Anderson et al., 2019).

In addition to its high prevalence, ECO increases the risk of several health problems that
can be very detrimental to children. ECO has been shown to cause short and long-term
comorbidities, including hypertension, high cholesterol, high blood pressure, prediabetes, type 2
diabetes mellitus, hyperlipidemia, insulin resistance, sleep apnea, cancers, and infertility
(Sanyaolu et al., 2019; Morales et al., 2019; Heller et al., 2019; Morandi et al., 2019; Hawley et
al., 2006; Shaya et al., 2008). Having obesity during childhood also puts the child at a greater
risk of obesity during adulthood (Sanyaolu et al., 2019; Morales et al., 2019; Strauss et al.,
2018). Moreover, overweight and obesity are considered forms of early childhood malnutrition,
that can coexist with other forms of malnutrition, such as micronutrient deficiencies (Freeman et
al., 2020; Perez-Escamilla et al., 2018; Vassilakou, 2021). Overweight or obese children can be

affected by the double the burden of malnutrition due to the consumption of ultra processed



poor-quality foods, which could lead to inadequate micronutrient deficiencies (Freeman et al.,
2020).

The prevalence of ECO can be caused by numerous factors, including but not limited to
ethnic, socioeconomic, and racial factors (Morales et al., 2019; Sanyaolu et al., 2019). For
example, the obesity prevalence for children ages 2-19 years in the low-income group was
18.9%, compared to 19.9% for children in the middle-income group and 10.9% in the
high-income group (Ogden et al., 2018). However, one factor that has sparked interest in ECO
prevention is the caregivers' feeding styles (Heller et al., 2019). Previous research suggests that
feeding styles exhibited during infancy may play a role in obesity risk not only in infancy but
also during childhood and eventually adulthood (Thompson et al., 2009).

1.2. Caregivers’ Feeding Styles

Caregivers’ feeding styles influence the way caregivers approach to maintain or modify
their child’s eating behavior and shape their early feeding environment (Thompson et al., 2009;
Harbron et al., 2013). There are two types of feeding styles: responsive (RP) and non-responsive
(NRP). An RP feeding style is when a parent monitors the quality of their child’s diet and is
attentive to the child’s hunger and satiety cues (Thompson et al., 2009). An NRP feeding style is
the opposite of an RP feeding style. Due to their young age, children’s caregivers become the
primary influence on their eating behaviors because they are the model for their eating habits,
attitudes, and beliefs about food (Heller et al., 2019; Harbron et al., 2013). Hence, understanding
how caregivers feed their children (e.g., their feeding styles) may be critical to preventing ECO

(Thompson et al., 2009).



1.3. Significance to the field

ECO has been classified as a public health crisis in the U.S. due to its increasing
prevalence and the obesity-related health effects it causes in children (Anderson et al., 2019;
Heller et al., 2019). Currently, ECO has “low rates of spontaneous or treatment-related
resolution(s) and high rates of worsening or relapse after temporary improvements and
persistence into adulthood” (Morandi et al., 2020). Obesity that begins in childhood and prolongs
through adulthood becomes harder to treat (Sanyaolu et al., 2019). Although there have been
many advances in ECO research thus far, there is inadequate evidence about how young children
develop obesogenic behaviors, including eating habits and inactivity, especially in low-income
families (Williams et al., 2018). Furthermore, previous studies have shown that there are
disparities in ECO, yet there is uncertainty about the underlying mechanisms of the issue (Gross
etal., 2014).

Therefore, identifying risk factors for ECO and developing public health prevention
strategies to address them is critical to preventing adult obesity, increasing prevalence, and
obesity-related health risks (Anderson et al., 2019; Sanyaolu et al., 2019). Additionally, there is
significant data on the prevention of ECO for children four years and older but minimal data on
obesity prevention for infants under two. Nevertheless, recent studies have exhibited that the
time frame crucial for preventing childhood obesity is from conception to age five (Skouteris et
al., 2020). Hence, there is also a need to focus on obesity prevention for young infants under the
age of two years.

Caregivers’ feeding styles have been shown to influence ECO. RP feeding has been said
to create healthy eating and growth and reduce child over and undernutrition (Harbron et al.,

2013). On the other hand, NRP feeding has appeared to create overnutrition or obesity (Harbron



et al., 2013). Therefore, assessing the dissimilarities of caregivers' feeding styles, including
beliefs and behaviors, may help to provide information on the causes of ECO (Gross et al.,
2014). These dissimilarities include socio-ecological factors influencing a caregivers' feeding
styles, including socioeconomic, ethnic, household characteristics, prenatal care, and more
(Gross et al., 2014). Thus, assessing factors associated with a caregivers' feeding styles could
provide public health professionals with new insights into the prevention mechanisms of ECO
(Thompson et al., 2009).
1.4. Objective

The objective of this study was to analyze socio-ecological factors associated with
caregiver responsive and non-responsive feeding styles in Clark County, Nevada. The specific
objectives of this study are:
(1) To 1identify socio-demographic, infant, maternal, and feeding factors associated with
responsive and non-responsive feeding styles.

(2) To examine whether responsive feeding styles are associated with infant feeding outcomes.



Chapter 2: Background and Significance

2.1. The Prevalence of Early Childhood Obesity

ECO is a global epidemic (Morales et al., 2019). Obesity prevalence, in general, has
increased dramatically in developed and developing countries, with the rate of ECO shown to
have doubled in more than 70 countries since 1980 (Weihrauch-Bliiher et al., 2018; Morales et
al., 2019). In 2015, the prevalence of ECO worldwide was as high as 5% among children, and
overweight and obesity prevalence taken together was 23% (Weihrauch-Bliiher et al., 2018).
Also, in the last 20 years, the overall prevalence of obesity in children under five has increased
from 4.8 % to 6.1% (31 million vs. 42 million) (Morales et al., 2019).

The prevalence of ECO between ages 2 and 19 in the U.S. has become so widespread
over the years that it has increased from 5% in 1978 to 18.5% in 2016 (Anderson et al., 2019;
Sanyaolu et al., 2019). The prevalence of ECO by age is as follows: 20.6% for children 12-19
years old, 18.4% for children 6-11 years old, and 13.9% for children 2-5 years old (Sanyaolu et
al., 2019). Additionally, 29.7% of children ages 2 to 4 in the U.S. were overweight or obese
(CDC, 2021). Moreover, one in every ten children under two in the U.S. enrolled in a public
assistance program has a high weight for length (Heller et al., 2019). Thus, ECO in the U.S. is
prevalent among all ages.
2.2. Short and Long-Term Adverse Effects of Early Childhood Obesity on Health

ECO has become a public health concern due to the numerous health concerns and
complications it can cause for children. ECO can affect a child’s physical, psychological, and
cardiovascular health (Sanyaolu et al., 2019; Heller et al., 2019; Morandi et al., 2020). It can
cause short-term and long-term comorbidities, including hypertension, high cholesterol, high

blood pressure, prediabetes, type 2 diabetes mellitus, hyperlipidemia, insulin resistance, sleep



apnea, and infertility (Sanyaolu et al., 2019; Morales et al., 2019; Heller et al., 2019; Morandi et
al., 2019). Children also face a higher risk of numerous forms of cancer due to increased body fat
(Sanyaolu et al., 2019). These cancers include colon, kidney, breast, esophageal, and pancreatic
cancers (Sanyaolu et al., 2019). Other ECO consequences include neurological, metabolic,
hepatic, pulmonary, menstrual, and orthopedic disorders (Sanyaolu et al., 2019).

Childhood malnutrition (including undernutrition micronutrient deficiencies, as well as
overweight and obesity) is one of the biggest threats to public health and has its own set of
adverse effects on health (Vassilakou, 2021) and increased healthcare costs (Perez-Escamilla et
al., 2018; Vassilakou, 2021). Children who are obese also may have the double burden of being
malnourished. Malnutrition is caused by an insufficient supply of one or more nutrients, which
could lead to physical and mental impairment, body composition changes, and adverse effects for
underlying diseases (Kobylinska et al., 2021). Worldwide, in 2019, 340 million children under 5
suffered from micronutrient deficiencies, and 38.2 million of those children were overweight or
obese (Vassilakou, 2021). Obese children may also experience malnutrition because of the
consumption of poor-quality foods due to limited access to food of adequate nutritional quality
(Kobylinska et al., 2021; Vassilakou, 2021).

Not only is ECO harmful to children’s health, but it is also associated with increased
medical costs, morbidity, mortality, and premature death (Anderson et al., 2019; Morandi et al.,
2019). It also correlates to poor self-esteem, depression, social and emotional well-being,
academic performance, and lower quality of life (Sanyaolu et al., 2019). Additionally, children
were more likely to have obesity during adulthood if they had it during childhood (Sanyaolu et

al., 2019; Morales et al., 2019). Children with obesity also had an increased risk of early



mortality and a higher likelihood of suffering from cardiovascular and digestive diseases in
adulthood (Sanyaolu et al., 2019; Morales et al., 2019).
2.3. Etiology of Early Childhood Obesity

ECO is influenced by numerous components, which makes its etiology very broad. The
increase in ECO is not due to one single factor but can be caused by multiple factors. Studies
have found many factors associated with the rise in ECO, like sedentary behavior and a decrease
in energy expenditure (Anderson et al., 2019; Williams et al., 2018). There has been a decrease
in the rate of physical activity of children and an increase in time in sedentary activities like
playing video games and watching television (Williams et al., 2018). A child’s-built environment
(i.e., any physical components of the area where a child grows, works, or plays, including roads,
parks, sidewalks, transportation, and community) has also been shown to affect their weight
(Anderson et al., 2019; Williams et al., 2018; Strauss et al., 2018).

A child’s food environment can influence their food choices, leading them to over
consume energy-dense foods, which could then cause them to become obese (The President and
Fellows of Harvard College, 2020). Many food environments in the US make it challenging to
choose low-energy foods because high-energy foods are more accessible (The President and
Fellows of Harvard College, 2020). Energy-dense foods are readily available in supermarkets,
entertainment centers, schools, businesses, and restaurants (The President and Fellows of
Harvard College, 2020). Additionally, children who may be disproportionately affected by their
food environments would be low-income children who live in food-insecure households
(Anderson et al., 2019; Williams et al., 2018; Pan et al., 2012). Persistent food insecurity- when
an individual has limited access to nutritionally adequate and safe foods to live an active and

healthy lifestyle (Taher et al., 2022; Ke et al., 2015; de Oliveira et al., 2020) may also play a role



in ECO development. Although this relationship is not fully understood, food insecure children
are more likely to consume energy-dense foods because they are low-cost and more accessible
(Anderson et al., 2019; Williams et al., 2018; Pan et al., 2012; Metallinos-Katsaras et al., 2012).
Thus, studies have found that the rates of obesity are higher among low-income children
(Williams et al., 2018; Morales Camacho et al., 2019).

A caregiver’s physical and dietary habits have also been shown to influence ECO, where
“children as young as 4 or 5 years old may begin internalizing their caregivers' physical activity
and dietary habits” (Williams et al., 2018). It has been found that ECO could be explained by the
influence of family factors (Williams et al., 2018). Additionally, water insecurity- lack of
consistent access to enough water for productivity and survival (Miller et al., 2021) may also
contribute to ECO development because decreased access to water could increase the
consumption of sugar-sweetened beverages (Reese et al., 2023). Other factors that affect ECO
include poor nutritional knowledge, the onset of child health conditions, birth weight, maternal
employment, maternal obesity, educational attainment, race and ethnicity, and rules about food
consumption and eating times (Anderson et al., 2019; Williams et al., 2018; Morales Camacho et
al., 2019).

2.4. Past Prevention Strategies for Early Childhood Obesity

Many public health resources have been utilized to address the issue of ECO, including
school policy reform, nutritional assistance programs, and more (Anderson et al., 2019).
Previous prevention strategies for ECO focused on primary care interventions, education, and
policy reforms. These interventions included modifying physical activity and health
programs/classes in schools, providing health and fitness education models, providing dietary

and nutritional regiments, and physical activity modification strategies (Shaya et al., 2008;



Hawley et al., 2006). These interventions focus on healthy eating behaviors, regular physical
activity, and reduced sedentary behaviors.

However, minimal interventions focus on children under five years of age. Interventions
that do exist concentrate on mother and infant diet, behaviors, and physical activity (Volger et al.,
2019). These interventions consisted of mother group and individual informational sessions,
informational brochures and handouts, phone sessions, and postcards (Volger et al., 2019). The
effectiveness of these interventions was mixed, with some significant and some insignificant
results (Volger et al., 2019). However, studies on this age group are so limited that it is
challenging to underpin whether these intervention strategies are efficacious. Consequently, this
presents the need for further research and interventions on young children under five.

Recently, there has been a change in the focus of ECO prevention (Skouteris et al., 2020).
Intervention strategies now focus on an “equitable nurturing approach to child development from
a life-course perspective” (Skouteris et al., 2020). This is because it was found that mother and
child interactions from conception to 5 years are crucial for preventing ECO development
(Skouteris et al., 2020). Three elements were identified to reframe prevention strategies, one of
which is to highlight the significance of nurturing mutually responsive infant-caregiver
interactions (Skouteris et al., 2020). Thus, this study will focus on understanding how
socio-ecological contexts influence caregivers' responsive nurturing care (responsive feeding) in
infants under the age of two years.

2.5. Caregivers’ Feeding Styles and Early Childhood Obesity

Caregivers’ attitudes, styles, practices, and behaviors toward feeding their children are

characterized as their feeding styles (Thompson et al., 2009; Harbron et al., 2013). Past

researchers studying the association between caregiver feeding styles and ECO have defined five



different types of feeding styles. These feeding styles include responsive (RP), non-responsive
laissez-faire (NRP-LF), non-responsive pressuring (NRP-PR), non-responsive restrictive
(NR-RS), and non-responsive indulgent (NRP-ID) (Thompson et al., 2009). The first one,
NRP-LF, is when a caregiver does not have restrictions on their child’s diet quantity or quality
and barely interacts with their child during feeding (Thompson et al., 2009). NRP-PR feeding
style refers to a caregiver that force-feeds their child because they worry about how much their
child consumes while also using food as a soother (Thompson et al., 2009). A NRP-RS style is a
caregiver that limits the amount and type of food their child consumes (Thompson et al., 2009).
A RP style is a caregiver that is “attentive to child hunger and satiety cues and monitors the
quality of the child’s diet” (Thompson et al., 2009). Lastly, an NRP-ID style is a caregiver that
sets no restrictions on the quality and quantity of the child’s food (Thompson et al., 2009).
Furthermore, the different types of feeding can be broken down into two separate
domains: responsive (RP) and non-responsive (NRP) feeding. RP feeding is an element of active
feeding, where the “parent or caregiver engages in positive behavior with the child while
encouraging and bearing in mind the interests of the child during mealtimes” (Harbron et al.,
2013). This feeding style has been shown to “encourage self-regulation in eating and support
cognitive, emotional, and social development in young children” (Heller et al., 2019;
Pérez-Escamilla et al., 2019). In contrast, NRP is the opposite of responsive feeding, where
parents engage in negative feeding behaviors with their children (Harbron et al., 2013). The
remaining four feeding styles mentioned before are considered NRP feeding types. These styles
include NRP-LF, NRP-PR, NRP-RS, and NRP-ID. NRP feeding styles portray negative feeding
styles, which “includes aversive and intrusive attempts at direct feeding, i.e., force-feeding,

holding the child’s head, and threatening or shaking the child” (Harbron et al., 2013). RP feeding
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has been identified as a necessary factor in preventing malnutrition, including ECO (Heller et al.,
2019; Pérez-Escamilla et al., 2019). Alternatively, NRP feeding, such as NRP-RS and NRP-PR
feeding styles, has been associated with an increased Body Mass Index in children (Redsell et al.,
2021). This is because the NRP feeding practices of control, restriction, and pressuring can
impede children’s hunger and satiety cues (Holley et al., 2021).

Psychological, environmental, and social factors have been found to influence caregiver
feeding styles (Redsell et al., 2021). Other factors that are assumed to impact feeding styles are
socioeconomic status, perceptions, the environment, ethnicity, birth weight, and time (Harbron et
al., 2013; Redsell et al., 2021). For example, caregivers with time constraints may exhibit
controlling feeding styles, causing frustration and negligence of their child’s satiety cues during
feeding times (Harbron et al., 2013). Moreover, it has been found that mothers of low birth
weight infants presented indications of NRP-ID feeding, compared to the mothers of higher
birth weight infants, who displayed signs of NRP-RS feeding (Harbron et al., 2013). Caregivers
with restricted diets have also exhibited NRP-RS feeding towards their children (Harbron et al.,
2013). A caregiver's knowledge and understanding of nutrition, appetite, feeding, and children’s
feeding cues were also associated with their feeding style (Redsell et al., 2021).

Although very limited, previous studies have shown a connection between caregivers'
feeding styles and ECO. NRP feeding is potentially associated with obesogenic eating patterns
because it is a more controlling and NRP-RS feeding style (Thompson et al., 2009). It has been
associated with overnutrition and higher child weight through the effects of inappropriate eating
(Thompson et al., 2009; Harbron et al., 2013). On the contrary, RP feeding appears to foster
healthy eating and growth and reduce child over and undernutrition (Harbron et al., 2013). Prior

ECO prevention strategies have found that giving RP feeding guidance to mothers has improved

11



feeding and weight status among their children (Pérez-Escamilla et al., 2019; Redsell et al.,
2021). Regardless of the association between caregiver feeding styles and ECO, there are
inconsistencies in our overall understanding because there is an absence of a comprehensive
empirical and theoretical underpinning to RP feeding interventions (Morandi et al., 2020).
Therefore, understanding RP and NRP feeding styles and the socio-ecological factors influencing
them could help reduce the current ECO epidemic.

2.6. Gaps in Knowledge

Many studies and instruments have been used to examine child feeding practices, but
only a few looked at infant feeding practices (Thompson et al., 2009). Furthermore, these studies
examining the association between feeding styles and overweight have focused primarily on
preschool and school-aged children ages two and older (Thompson et al., 2009; Pérez-Escamilla
et al., 2020). Therefore, there are limited studies on feeding styles’ effects on infants under the
age of two years. Most of these studies were also conducted on high-income Caucasian children
and their caregivers (Thompson et al., 2009; Pérez-Escamilla et al., 2020). As a result, there is
insufficient knowledge about infant feeding and ECO in lower-income and more diverse
populations. Lastly, no concrete information exists on the factors influencing caregivers’ RP and
NRP feeding styles.

This study included any mother/caregiver and infant from all different income levels,
including middle and low incomes. In addition, the study looked at various socio-demographic
factors influencing a caregivers' feeding styles, including household characteristics, maternal
socio-demographics, pregnancy and prenatal care, maternal mental health, infant characteristics
and background, and infant feeding. Lastly, the study focused on mothers/caregivers of infants

under two years old.
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Chapter 3: Methods

3.1. Research Question
What are the factors associated with caregivers' responsive and non-responsive feeding styles?
3.2. Hypothesis
This study hypothesized that socio-ecological factors such as socio-demographic, infant, and
maternal characteristics are associated with caregivers' responsive and non-responsive feeding
styles.
3.3. Study Design

This cross-sectional study utilized a survey to examine the socio-ecological
characteristics of mother-infant dyads and early childhood outcomes. Specifically, this study
analyzed the influence of different socio-demographic, infant, and maternal characteristics have
on caregivers' feeding styles (Responsive vs. Non-responsive). The study’s protocol was
approved by the University of Nevada, Las Vegas’s Institutional Review Board (Protocol
UNLV-2022-372). Participation in this study was entirely voluntary, and no personal information
was collected. Informed consent was obtained at the beginning of each survey, and answers were
kept completely anonymous. Participants were not provided with incentives to participate in this
survey.
3.4 Study Setting

The study was conducted in Clark County, Nevada. Nevada has 16 counties, and Clark
County is the largest by population (Southern Nevada Community Health Assessment Report
2020/2021). According to the Southern Nevada Community Health Assessment Report
2020-2021, Clark County accounts for 73% of Nevada’s total population, with an estimated

population of 2,922,849 individuals. This population consists of 50% male and 50% female. The
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demographic breakdown of Clark County is as follows: 43.5% White/Caucasian, 30.9%
Hispanic/Latino, 11% Black/African American, 9.4% Asian/Pacific Islander, 1.7% other race,
and 0.5% American Indian/Alaska Native (Southern Nevada Community Health Assessment
Report 2020/2021). Additionally, the percentage of individuals living at or below the federal
poverty level in Clark County is 14.1%, with American Indian/Alaska Native having the highest
percentage of the poverty level (25%), followed by Black/African American (24.7%),
Hispanic/Latino (18.5%), White/Caucasian (11.6%), and Asian/Pacific Islander (9.1%).

Several measures of ECO in Nevada demonstrated the need for enhancing effective
prevention and intervention strategies. Per the State of Nevada Annual Obesity Report (2020),
11.1% of children entering kindergarten were considered overweight, and 21.3% of those
children were considered obese. The percentage of obese kindergarten students in Nevada in
2019-2020 has steadily climbed among marginalized racial/ethnic communities of Color (e.g.,
30.6% of African American/Black, 29.9% of Hispanic, and 22.0% of Asian/Pacific Islander).
Additionally, 11.6% of participants in the Special Supplemental Nutrition Program for Women,
Infants, and Children (WIC) who were between 2 and 4 years old in Nevada are considered
obese (CDC, 2021). These data indicated that efforts to prevent ECO need to begin earlier for
children residing in Clark County (Nevada Division of Public and Behavioral Health, 2020).
Therefore, documenting and understanding disparities in ECO in Clark County can help to create
more effective prevention strategies.

3.5 Sample/Sampling

This study utilized a snowball convenience sample, where key stakeholders of the study

setting were identified and asked to share the study with other individuals that they know

(Emerson, 2015). This study recruited mothers from Baby-friendly hospitals and birth, pediatric,
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lactation, and WIC centers within Clark County. The sample size for this study was determined
using live births in Clark County. According to Southern Nevada Health District Vital Records
Statistics, there were 25,493 live births in 2021. Using a 95% confidence interval, a 5% margin
of error, and assuming there will be a completion of 50%, we determined a sample size of 379
mother/caregiver-infant dyads. G*power version 9.0.1 was used to conduct an a priori analysis
to determine the minimum sample size required to test the study hypothesis. Results from the
power analysis indicated that the minimum required sample size to achieve 80% power with a
moderate effect size (cohen's d = 0.5), at a significance criterion a = .05, was n=71 for logistic
regression. Therefore, our final sample size of n=304 exceeded the minimum requirement for
efficiently powered analysis.

Inclusion criteria included any mother or caregiver that was 18 and older and resided in
Clark County (including Mesquite, the City of Las Vegas, Henderson, Boulder City, and North
Las Vegas). These mothers/caregivers must have had an infant aged 0-23 months. This study
excluded any infant with special needs that prevent them from adopting optimal feeding
practices, including infants with specific illnesses/needs (Down syndrome, cleft lip or palate,
congenital heart disease, neurological conditions, or cardiac problems).
3.6. Data Sources

3.6.1. Survey Development. The 2022 Early Responsive Nurturing Care (EARN) survey

was developed in union with my peers and mentor. There are nine sections total:

Screening, Maternal Background and socio-demographics, Maternal/Caregiver

Well-being, Infant Background, Pregnancy and Prenatal Care, Baby Delivery, Infant and

Young Children Feeding and Soothing Practices, Infant feeding styles, and Early

Childhood Development. The survey was developed in English but translated to Spanish,
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so both versions were available to participants. The survey is a modified version of the
2021 EARN Survey, and includes questions from six validated instruments: (1) the
Edinburgh Postnatal Depression Scale, (2) the Generalized Anxiety Disorder Assessment,
(3) the Brief Parental Burnout Scale, (4) the Hunger Vital Sign, (5) the Household Water
Insecurity Access Form, and (6) the Infant Feeding Style Questionnaire (Scoring
located in Appendix A).

(1) Edinburgh Postnatal Depression Scale (EPDS): The EPDS is a 10-item self-reported

instrument that is used to determine risk for postpartum depression in mothers (Gibson et
al., 2009). It was chosen for this survey because it is the more commonly used screening
questionnaire for identifying risk for postpartum depression, validated, and is translated
into different languages, specifically Spanish (Gibson et al., 2009). The instrument has a
mother report how she has felt during the previous seven days (Provincial Health
Services Authority, n.d.). Responses are scored 0, 1, 2, and 3 based on the seriousness of
the symptoms (Provincial Health Services Authority, n.d.). Scoring is as follows: risk for
no or minimal depression (0-6), mild depression (7-13), moderate depression (14-19), and
severe depression (19-30) (Provincial Health Services Authority, n.d.).

(2) Generalized Anxiety Disorder Assessment (GAD-7); The GAD-7 is a 7-item

self-reported instrument that determines general anxiety disorder risk (Zhong et al.,
2015). This instrument was chosen for this survey because it has been proven to be a
valid and reliable instrument across many cultures and is available in different languages,
including Spanish (Zhong et al., 2015). The survey asks an individual the severity of their

symptoms over the last two weeks, from “not at all”, “several days”, “more than half the

days” and “nearly every day” (Generalized anxiety disorder assessment, n.d.). Responses
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are scored 0, 1, 2, and 3 based on the seriousness of the symptom (Generalized anxiety
disorder assessment, n.d.). Scoring is as follows: risk for minimal anxiety (0-4), mild
anxiety (5-9), moderate anxiety (10-14), and severe anxiety (15-21).

(3) Brief Parental Burnout Scale (BPBS): The BPBS is a survey used to measure an

individual’s emotional distress, exhaustion, and feelings from being a parent (Aunola et
al., 2021). It was chosen because it is a validated and short, 5-item screening tool based
on the Parental Burnout Assessment (Aunola et al., 2021). The parents rate their
symptoms from A “daily,” B “once or twice a week, or C “more seldom/never” (Aunola
et al., 2021). If a parent answers “A” to at least one question or “B” to at least two
questions, they are at risk for parental burnout (Aunola et al., 2021).

(4) Hunger Vital Sign™: The Hunger Vital Sign is a validated 2-item screening tool to
measure risk for household food insecurity based on the U.S. Household Food Security
Survey Model (Hunger Vital Sign™, n.d.). It is a validated tool for children and adults,
and was chosen because it is a simple form to identify food insecurity risk (Hunger Vital
Sign™, n.d.). Individuals answer the questions from “never true,” sometimes true,” or
“often true” (Hunger Vital Sign™, n.d.). If they answered “sometimes true” or “often
true” to either of the questions, they were considered at risk for food insecurity (Hunger
Vital Sign™, n.d.).

(5) Household Water Insecurity Access Scale (HWIAS): The HWIAS is an 8-item

self-reported questionnaire that measures household water insecurity and was developed
based on the household food insecurity access scale (Cooper-Vince et al., 2018). This
questionnaire has shown to be a valid and reliable instrument (Cooper-Vince et al., 2018).

However, only one question from the instrument was used to be considerate of the length
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of the final survey. The question used was “Within the past 12 months, we worried about
not having enough money to afford access to clean water (i.e., drinking water,
bathing/washing hands, washing clothes, or any other needs) and individuals could

2 (13

answer ‘“never true,” “sometimes true,” or “often true.” If they answered either

sometimes or often true, they were classified as at risk for water insecurity.
(6) Infant Feeding Style Questionnaire (IFSQ): The IFSQ is a self-report instrument that
measures the feeding beliefs and behaviors of mothers with infants and young children
(Thompson et al., 2009). Although the IFSQ includes a substantial number of questions
(n=83) (Appendix B), it was chosen for this study for many reasons. This questionnaire
is very well organized and separates the questions into categories by different feeding
styles (Laissez-faire, pressuring, restrictive, responsive, indulgence). The IFSQ is a valid
and reliable instrument for the U.S. population, has been used on infants ages three
months- 24 months, and includes all RP feeding measures compared to other valid
instruments (Heller et al., 2019).
3.7. Data collection

After the Institutional Review Board (IRB) approval, the survey was disseminated. Data
were collected for four months, from November 2022 to March 2023. A flier with a QR code to
the survey was distributed at baby-friendly hospitals and birth, pediatric, lactation, and WIC
centers within Clark County. Additionally, surveys were dispersed through social media
platforms (Facebook and Instagram). Mothers and caregivers of infants answered the

close-ended questions based on the sections mentioned above through Qualtrics.
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3.8 Measurements

3.8.1. Outcome. The outcome of this study was caregivers' feeding styles collected using
the Infant Feeding Style Questionnaire (IFSQ) (Figure 1). To classify whether the
participants exhibited the five different feeding styles, we first calculated the overall
mean scores of each feeding style. If a participant had a score above a mean for a specific
feeding style, they were classified as exhibiting that feeding style. If they had a score
below the mean, they were classified as not exhibiting that feeding style. The outcome
can be classified into five constructs of feeding styles: (1) responsive, (2) laissez-faire,
(3) pressuring, (4) restrictive, and (5) indulgent (Appendix C).

(1) Responsive (RP) feeding style: This outcome consists of a combination of RP behaviors
and beliefs. An RP feeding style is when a parent monitors their child’s diet quality and is
attentive to their hunger and satiety cues (Thompson et al., 2009).

(2) Non-Responsive Laissez-faire (NRP-LF) feeding style: This outcome consists of a
combination of NRP behaviors and beliefs. NRP-LF feeding is when a caregiver does not
have restrictions on their child’s diet quantity or quality and barely interacts with their
child during feeding (Thompson et al., 2009).

(3) Non-responsive Pressuring (NRP-PR) feeding style: This outcome consists of a

combination of NRP behaviors and beliefs. NRP-PR feeding is when a caregiver
essentially force-feeds their child because they are worried about the amount of food their
child is consuming while also using food as a soother (Thompson et al., 2009).

(4) Non-Responsive Restrictive (NRP-RS) feeding style: This outcome consists of a

combination of NRP behaviors and beliefs. NRP-RS feeding is when a caregiver limits

the amount and type of food their child consumes (Thompson et al., 2009).
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(5) Non-responsive Indulgent (NRP-ID) feeding style: This outcome consists of a
combination of NRP behaviors and beliefs. NRP-ID feeding is when a caregiver sets no

restrictions on the quality and quantity of the infant’s food (Thompson et al., 2009).
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3.8.2. Covariables. The covariables for this study were selected by using the conceptual
hierarchical framework and evidence from previous studies that connect the covariables
and the outcomes (Harbron et al., 2013; Pérez-Escamilla et al., 2019; Pérez-Escamilla et

al., 2020; Holley et al., 2021; Sandow et al., 2020; Hudak et al., 2021). Different
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variables were categorized according to their influence on other variables and the
outcomes. There were six categories in total: household characteristics, maternal
socio-demographics, pregnancy and prenatal care, maternal mental health, infant
characteristics and background, and infant feeding (Figure 1). Infant age was used as a
constant between the five feeding models. Each category included the following variables
(Definitions in Appendix D):

(1) Household characteristics include household income (low income (less than $49,999) /

middle income ($50,000-$149,999)/ upper income (more than $150,000)), food security
(food secure/ food insecure), and water security (water secure/ water insecure).

(2) Maternal socio-demographics include age (18-24 / 25-34 / 35-44), marital status (living
without a partner (single, widowed, separated)/ living with a partner (married, living
together)), Non-Hispanic White (yes/no), and education (secondary level or less/ some
college, no degree/ college (associate or bachelor’s degree)/ graduate degree).

(3) Pregnancy and prenatal care included prenatal care visits (yes/no) and WIC enrollment
(yes/no)

(4) Maternal mental health includes risk for depression (None or minimal depression (0—6)/
Mild depression (7-13)/ Moderate/Severe depression (14-30)), risk or anxiety (Minimal
anxiety (0—4)/ Mild anxiety (5-9)/ Moderate/Severe anxiety (10-21)), risk for parental
burnout (Burnout Risk/ No Burnout), and weight perception (underweight/ normal
weight/ overweight).

(5) Infant characteristics and background include pacifier use (yes/no), health insurance
coverage (government/ private/ other/none), and maternal perception of the infant’s

weight (underweight/ normal weight/ overweight).
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(6) Infant feeding includes meeting infant dietary guidelines (exclusive breastfeeding <6
months and complementary feeding > 6 months) (yes/no).
3.9. Data Analysis

The data from the surveys were collected via Qualtrics and exported to STATA SE 17 for
analysis. First, descriptive analysis was performed for the outcomes and covariables, including
the mean, standard deviation, and frequency distribution. The five IFSQ feeding styles were used
as outcomes, and a separate analysis was performed for each. The covariables were household
characteristics, maternal socio-demographics, WIC, pregnancy and prenatal care, maternal
mental health, infant characteristics and background, and infant feeding. Second, bivariate
correlations were performed to determine the associations between the outcome and covariables.
Covariables were included in a multivariate model when they had an association with a p-value
<0.20 in the bivariate analysis. To identify the associations of responsive, laissez-faire,
pressuring, indulgent, and pressuring feeding, a logistic regression following a hierarchical
modeling approach with robust variance was performed using STATA SE 17 to generate the
adjusted odds ratios (AOR) and corresponding 95% confidence intervals (95% CI). A colinearity
test was performed, however, factors were not found to be directly related to each other.

Each feeding style had its own model but was analyzed the same. Model 1 of the analysis
included variables from block 1 (household characteristics and infant age) and remained the
control for the forthcoming models. Model 2 of the analysis included variables from block 2
(maternal socio-demographics) and was adjusted by including model 1 and remained as the
control for the subsequent models. Model 3 of the analysis included variables from block 3
(pregnancy and prenatal care) and was adjusted by including models 1 and 2 and remained as the

control for the following models. Model 4 of the analysis included variables from block 4
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(maternal mental health) and was adjusted by including the three previous models and remained
as the control for the subsequent models. Model 5 of the analysis included variables from block 5
(infant characteristics) and was adjusted by including the previous four models and remained as
the control for the subsequent models. Lastly, model 6 of the analysis included variables from
block 6 (infant feeding) and was adjusted by including variables in the previous five models.

A p-value of <0.05 was the criterion for statistical significance at each level to evaluate
the association between the covariables and the outcome. All covariables that had a p-value
<0.20 from the bivariate analysis were included in the hierarchical modeling approach and were
maintained in all model levels regardless of the significance attenuated, as these data provide

important adjustments to the parameter estimates in the final models.
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Chapter 4: Results
4.1. Descriptive Analysis

A total of 672 mothers and caregivers responded to the survey, but only 304 mothers
were eligible for data analysis. Individuals were excluded from data analysis if they identified as
having any exclusion criteria or did not answer any of the IFSQ questions. Therefore, the
analytical sample consisted of 304 mothers in Clark County with infants between 0-23 months
old. Mothers had the potential to be classified into one or more feeding styles. Of those who
answered the RP feeding style questions (n=287), 53.3% were classified as RP feeders (n=153).
Of those who answered the NRP-LF feeding style questions (n=293), 47.1% were classified as
NRP-LF feeders (n=138). Of those who answered the NRP-PR feeding style questions (n=293),
43.0% were classified as NRP-PR feeders (n=126). Of those who answered the NRP-ID feeding
style questions (n=261), 35.6% were classified as NRP-ID feeders (n=93). Lastly, of those who
answered the NRP-RS feeding style questions (n=296), 50.3% of them were classified as
NRP-RS feeders (n=149) (Table 1).

The majority of the mothers were between the ages 24-35 (n=196, 64.5%), reported to be
middle income (n=201, 66.1%), lived with their partners (n=282, 92.8%), were not non-Hispanic
White (n=156, 51%), and had some college or less (n=222, 73%). Around 30.3% of the
respondents were at risk for food insecurity (n=92), and 12.8% were at risk for water security
(n=39). Additionally, 80.3% reported not being enrolled in WIC (n=244), and 93.8% reported
having any prenatal care (n=285). Pertaining to maternal mental health, approximately 36% of
mothers were at risk for mild depression (n=105), 23% were at risk for moderate to severe
depression(n=67), 41% were at risk for mild anxiety (n=124), 23% were at risk for moderate to

severe anxiety (n=70), and 81% were at risk for parental burnout (n=245). Additionally, the
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majority of the mothers believed they were overweight (n=210, 66.1%). Among infants, most of
them were between the ages of 12-23 months (n=131, 43%), did not use pacifiers (n=175,
57.6%), had non-government-provided insurance (n=223, 73%), perceived as having normal

weight (n=251, 82.5%), and were adequately fed (n=180, 64.3%) (Table 1).

Table 1. Descriptive analysis of feeding styles, household characteristics, maternal
socio-demographics, prenatal care, maternal mental health, infant characteristics, and infant
feeding, 2023.

Study Variables Full Sample (N=304) % (N*)

Caregiver Feeding Style(s)
Responsive (RP)(n=287)

Yes 53.3 (153)

No 46.7 (134)
Non-responsive Laissez-faire (NRP-LF) (n=293)

Yes 47.1 (138)

No 52.9 (155)
Non-responsive Pressuring (NRP-PR) (n=293)

Yes 43.0 (126)

No 57.0 (167)
Non-responsive Indulgence(NRP-ID) (n=261)

Yes 35.6 (93)

No 64.4 (168)
Non-responsive Restrictive (NRP-RS) (n=296)

Yes 50.34 (149)

No 49.66 (147)
Block 1
Infants Age (Constant)

Under 6 months 33.9 (103)

Between 7 and 11 months 23.0 (70)

Between 12 and 23 months 43.1 (131)
Household Income

Low Income (less than $49,999) 21.7 (66)

Middle Income ($50,000-$149,999) 66.1 (201)

Upper Income (More than $150,000) 12.2 (37)
Food Security

Food Secure 69.7 (212)

Food Insecure 30.3 (92)
Water Security

Water Secure 87.2 (265)

Water Insecure 12.8 (39)
Block 2
Mother’s Age

25-34 64.5 (196)

35-44 23.0 (70)
Marital Status

Living without a partner (single, widowed, separated) 7.2 (22)

Living with a partner (married, living together) 92.8 (282)
Non-Hispanic White

Yes 48.7 (148)

No 51.3 (156)
Mother’s Education

Secondary or college 73.0 (222)

Graduate 26.9 (82)
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Table 1 Continued. Descriptive analysis of feeding styles, household characteristics, maternal
socio-demographics, prenatal care, maternal mental health, infant characteristics, and infant

feeding, 2022.
Study Variables Full Sample (N=304) % (N*)
Block 3
Any Prenatal Care (PNC) Visits
Yes 93.8 (285)
No 6.3 (19)
WIC Enrollment
Yes 19.7 (60)
No 80.3 (244)
Block 4
Mother’s Risk for Depression (n=292)
No/Minimal 41.1 (120)
Mild 35.9 (105)
Moderate/Severe 22.9 (67)
Mother’s Risk for Anxiety (n=297)
No/ Minimal 34.7 (103)
Mild 41.8 (124)
Moderate/ Severe 23.6 (70)
Mother’s Risk for Burnout (n=303)
Burnout risk 80.9 (245)
No burnout 19.1 (58)
Mother’s Weight Perception
Underweight 2.3(7)
Normal weight 31.6 (96)
Overweight 66.1 (201)
Block 5
Pacifier Use
Yes 42.5 (129)
No 57.6 (175)
Infants Insurance (n=303)
Government 26.4 (80)
Non-Government 73.6 (223)
Perception of Infant’s Weight
Underweight 9.2(28)
Normal weight 82.6 (251)
Overweight 8.2 (25)
Block 6
Infant Dietary Guidelines (Exclusive <6 months and Complementary <6 months) (N
=280)
Yes 64.3 (180)
No 35.7 (100)

4.2. Bivariate Analysis

RP feeding was more frequent among mothers who were between the ages 18-24 (n=25,
66%) or 35-44 (n=39, 58%) compared to mothers ages 25-34 (n=89, 49%%), who identified as
Non-Hispanic White (n=81, 57%) vs. Hispanic-White (n=72, 49%9%), had a college degree or
less (n=119, 57%) vs. a graduate degree (n=34, 44%), and if they perceived their infant as

underweight (n=19, 70%) or overweight (n=13, 54%) compared to normal weight (n=121, 51%).
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NRP-LF feeding style was more frequent among mothers who classified living in a low-income
household (n=37, 58%) compared to the middle (n=89, 46%) and upper (n=12, 32%) income
household, were between the ages 18-24 (n=25, 67%) compared to 25-34 (n=86, 46%) and 35-44
(n=27, 39%%), enrolled in WIC (n=34, 57%) vs. not enrolled (n=104, 45%), if they perceived
themselves as overweight (n=100, 52%) compared to underweight (n=2, 29%) and normal
weight (n=36, 39%), and if their infant used pacifiers (n=69, 54%) vs. no pacifiers (n=69, 41%),
or had government insurance (n=47, 60%) vs. non-government insurance (n=91, 42%). NRP-PR
feeding style was more frequent among mothers who classified living in low-income households
(n=42, 66%) compared to middle (n=73, 38%%) and upper (n=11, 30%) income households,
were at risk for food insecurity (n=45, 52%) vs food secure (n=81, 39%), were at risk for water
insecurity (n=25, 66%) vs. water secure (n=101, 40%), living without a partner (n=13, 59%) vs.
living with a partner (n=113, 42%), who identified as Hispanic-White (n=77, 51%) vs.
non-Hispanic-White (n=50, 34%), enrolled in WIC (n=29, 52%) vs. not enrolled (n=97, 41%), if
their infant had government insurance (n=40, 54%) vs. non-government insurance (n=85, 39%),
if they perceived their infant as underweight (n=15, 54%) or overweight (n=16, 64%) compared
to normal weight (n=95, 40%), and if they were not adequately feeding their infant (n=42, 54%)
compared to adequately feeding (n=62, 35%). NRP-ID feeding style was more frequent among
mothers aged 18-24 (n=18, 56%) compared to mothers aged 25-34 (n=58, 35%) and 35-44
(n=17, 27%). Lastly, NRP-RS feeding style was more frequent among mothers who classified
living in a low-income household (n=44, 69%) compared to the middle (n=89, 45%) and upper
(n=16, 46%) income households, were at risk for food insecurity (n=53, 59%) vs. food secure
(n=96, 47%), were at risk for water insecurity (n=25, 64%) vs. water secure (n=124, 48%),

between the ages of 18-24 (n=25, 66%) or 35-44 (n=39, 58%) compared to 25-34 (n=85, 45%),
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were not non-Hispanic White (n=86, 57%) vs. Hispanic-White (n=63, 43%), enrolled in WIC
(n=39, 66%) vs. not enrolled (n=110, 46%), had no to minimal risk (n=65, 56%) or moderate to
severe risk (n=34, 51.52%) for depression compared to mild risk (n=42, 41%), if their infant had
government insurance (n=44, 56%) vs. non-government insurance (n=104, 48%), and if they
perceived their infant as overweight (n=16, 64%) compared to normal weight (n=122 , 50%) or

underweight (n=11, 39%) (Table 2).
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Table 2. Bivariate Analysis of feeding styles by household characteristics, maternal socio-demographics, prenatal care, maternal mental health, infant characteristics,
and infant feeding, 2023.

| Non-responsive Feeding Styles

Variables Responsive Style Laissez-faire Style Pressuring Style Indulgence Style Restrictive Style
(N=287) P-value (N=293) P-value (N=293) P-value (N=261) P-value (N=296) P-value
N (%) N (%) N (%) N (%) N (%)
Block 1
Household Income
Low-income 34 (52.31) 0.977 37 (57.81) 0.045%* 42 (66.67) 0.000%* 21 (40.38) 0.457 44 (68.75) 0.004**
Middle-income 100 (53.76) 89 (46.35) 73 (37.82) 64 (35.75) 89 (45.18)
Upper-income 19 (52.78) 12 (32.43) 11 (29.73) 8 (8.60) 16 (45.71)
Food Security
Food Secure 110 (55.84) 0.204 88 (43.35) 0.053** 81(39.32) 0.050** 61 (33.70) 0.327 96 (46.60) 0.052%*
Food Insecure 43 (47.78) 138 (47.10) 45 (51.72) 32 (40.00) 53 (58.89)
Water Security
Water Secure 133 (53.41) 0.928 117 (45.70) 0.208 101 (39.61) 0.002** 78 (34.36) 0.268 124 (48.25) 0.065**
Water Insecure 20 (52.63) 21 (56.76) 25 (65.79) 15 (44.12) 25 (64.10)
Block 2
Mother’s Age
18-24 25(65.79) 0.108** 25(67.57) 0.016** 20 (55.56) 0.245 18 (56.25) 0.020** 25 (65.79) 0.019**
25-34 89 (48.90) 86 (46.24) 79 (42.02) 58 (34.73) 85 (44.50)
35-44 39 (58.21) 27 (38.57) 27(39.13) 17 (27.42) 39 (58.21)
Marital Status
Living without a 12 (54.55) 0.904 10 (45.45) 0.872 13 (59.09) 0.113%* 4 (19.05) 0.098** 12 (54.55) 0.682
partner
Living with a partner 141 (53.21) 128 (47.23) 113 (41.70) 89 (37.08) 137 (50.00)
Non-Hispanic White
Yes 81 (57.45) 0.167** 61 (43.26) 0.205 50 (34.38) 0.004** 42 (32.81) 0.351 63 (43.45) 0.020%*
No 72 (49.32) 77 (50.66) 76 (51.35) 51(38.35) 86 (56.95)
Mother’s Education
Secondary level or 119 (56.67) 0.060** 107 (50.00) 0.102%* 99 (46.70) 0.039** 67 (35.26) 0.839 113 (52.31) 0.264
college
Graduate Degree 34 (44.16) 31(39.24) 27 (33.33) 26 (36.62) 36 (45.00)
Block 3
Any Prenatal Care (PNC) Visits
Yes 142 (52.99) 0.678 132 (48.00) 0.227 125 (45.29) 0.001%** 91 (37.60) 0.018** 39 (50.18) 0.836
No 11 (57.89) 6(33.33) 1(5.88) 2(10.53) 10 (52.63)
WIC Enrollment
Yes 30 (50.85) 0.671 34 (56.67) 0.096** 29 (51.79) 0.140%* 21 (40.38) 0.424 39 (66.10) 0.007%*
No 123 (53.95) 104 (44.64) 97 (40.93) 72 (34.45) 110 (46.41)
**P<0.20
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Table 2 Continued. Bivariate Analysis of feeding styles by household characteristics, maternal socio-demographics, prenatal care, maternal mental health, infant

characteristics, and infant feeding, 2023.

Non-Responsive Feeding

Variables Responsive Style Laissez-faire Style Pressuring Style Indulgence Style Restrictive Style
(N=287) P-value (N=293) P-value (N=293) P-value (N=261) P-value (N=296) P-value
N (%) N (%) N (%) N (%) N (%)

Block 4

Mother’s Risk for Depression (N=276)
No/Minimal 59 (51.30) 0.557 56 (47.86) 0.930 56 (48.28) 0.267 33(32.04) 0.640 65 (55.56) 0.098**
Mild 56 (57.14) 48 (46.15) 39 (38.61) 34 (37.78) 42 (41.18)
Moderate/Severe 31(49.21) 27 (45.00) 25 (38.46) 22 (37.93) 34 (51.52)

Mother’s Risk for Anxiety (N=282) tab
No/Minimal 53 (53.00) 0.870 47 (46.53) 0.982 47 (46.53) 0.147** 29 (31.87) 0.191** 57 (55.58) 0.332
Mild 63 (54.78) 56 (46.28) 55(46.22) 36 (33.96) 59 (48.76)
Moderate/ Severe 34 (50.75) 31 (47.69) 22 (32.84) 27 (45.76) 30 (44.78)

Mother’sRisk for Burnout
Burnout risk 123 (53.02) 0.838 111 (46.84) 0.853 103 (43.10) 0.968 79 (37.62) 0.202 120 (50.42) 0.951
No burnout 30 (54.55) 27 (48.21) 23 (43.40) 14 (28.00) 296 (50.88)

Mother’s Weight Perception
Underweight 5(71.43) 0.423 2(28.57) 0.070%* 3 (42.86) 0.827 3 (42.86) 0.532 3(42.86) 0.916
Normal weight 51 (56.67) 36 (38.71) 38(40.43) 26 (30.95) 47(50.00)
Overweight 97 (51.05) 100 (51.81) 85 (44.27) 64 (37.65) 99 (50.77)

Block 5

Pacifier Use
Yes 62 (52.10) 0.730 69 (54.76) 0.022%* 58 (46.77) 0.264 39 (36.45) 0.818 61 (48.41) 0.568
No 91 (54.17) 69 (41.32) 68 (40.24) 54 (35.06) 88 (51.76)

Infants Insurance (N=286)
Government 45 (57.69) 0.384 47 (60.26) 0.007%* 40 (54.05) 0.024%* 30 (46.15) 0.044** 44 (56.41) 0.199**
Non-Government 108 (51.92) 91 (42.52) 85(38.99) 63 (32.31) 104 (47.93)

Perception of Infants Weight
Underweight 19 (70.37) 0.169** 13 (46.43) 0.641 15 (53.57) 0.031** 9 (34.62) 0.911 11 (39.29) 0.198**
Normal weight 121 (51.17) 112 (46.28) 95 (39.58) 76 (35.35) 122 (50.21)
Overweight 13 (54.17) 13 (56.52) 16 _(64.00) 8 (40.00) 16 (64.00)

Block 6

Infant Dietary Guidelines (Exclusive Breastfeeding (<6 months) and Complementary Feeding ( >6 months))
Yes 94 (54.02) 0.628 79 (45.40) 0.421 62 (35.43) 0.003** 52 (33.55) 0.453 88 (49.72) 0.834
No 52 (57.14) 48 (50.53) 52 (54.17) 33 (38.37) 49 (51.04)

**P<0.20
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4.3 Logistic Regression Following a Hierarchical Modeling Approach

Responsive feeding style was considered a positive outcome, and any factor with an AOR
below one was considered a protective factor, while any factor with an AOR above one
decreased the likelihood of being responsive. For example, a mother had increased odds of
exhibiting an RP feeding style if they were between the ages 25-34 (AOR=0.49, 95% CI
[0.24-1.00]) when being compared to a non-responsive feeding. Additionally, a mother had
increased odds of exhibiting an RP feeding style if they had a graduate degree (OR=0.58, 95%
CI [0.22-1.00]) in the level 2 model, and if they perceived their infant as having normal weight
(AOR=0.40, 95% CI [0.16-0.97]) in the level 5 model.

Non-responsive feeding styles were considered negative outcomes; any factor with an
AOR below one meant decreasing the likelihood of being non-responsive, and everything with
an AOR above one meant increasing the likelihood of being non-responsive. For example, a
mother had decreased odds of exhibiting an NRP-LF feeding style if they were between the ages
35-44 (AOR=0.41, 95% CI [0.17-1.00]) in the level 2 model compared to an individual who did
not exhibit an NRP-LF feeding style. A mother had decreased odds of exhibiting an NRP-PR
feeding style if they classified as living in a middle-income (AOR=0.32, 95% CI [0.16-0.63]) or
upper-income (AOR=0.24, 95% CI [0.09-0.64]) household in the level 2 model, if they did not
have any type of prenatal care (AOR=0.07, 95% CI [0.01-0.52]) in the level 3 model, and if they
had moderate to severe risk for anxiety (AOR=0.32, 95% CI [0.14-0.74]) in the level 4 model. A
mother had increased odds of exhibiting an NRP-PR feeding style if they were at risk for water
security (AOR=2.46, 95% CI [1.00-6.06]) in the level 1 model and if she was not enrolled in
WIC (AOR=2.47, 95% CI [1.00-6.15]) in the level 3 model. A mother had decreased odds of

exhibiting an NRP-ID feeding style if they were between the ages of 25-34 (AOR=0.37, 95% CI
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(0.16-0.82) or 35-44 (AOR=0.27, 95% CI [0.10-0.68]) in the level 2 model and if they did not
have any type of prenatal care (AOR=0.21, 95% CI [0.04-1.00]) in the level 3 model. A mother
had decreased odds of exhibiting NRP-RS feeding styles if they were classified as living in a
middle-income (AOR=0.38, 95% CI [0.19-0.74]) or upper-income (AOR=0.38, 95% CI
[0.14-0.98]) household in the level 1 model, or if she had a mild risk for depression (AOR=0.50,
95% CI [0.28-0.90]) in the level 4 model. However, they had increased odds of exhibiting an
NRP-RS feeding style if their infant had non-government insurance (AOR=2.78, 95% CI

[1.13-6.82]) in the level 5 model.
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Table 3. Logistic regression following a hierarchical modeling approach of feeding styles by household
characteristics, maternal socio-demographics, prenatal care, maternal mental health, infant characteristics, and

infant feeding, adjusted for infant age, 2023.

Variables

Responsive Style
(Positive)
AOR (95% CI)

Non-Responsive Feeding

Laissez-faire Style
(Negative)
AOR (95% CI)

Pressuring Style
(Negative)
AOR (95% CI)

Indulgence Style
(Negative)
AOR (95% CI)

Restrictive Style
(Negative)
AOR (95% CI)

Model 1
Household Income
Low-income
Middle-income
Upper-income
Food Security
Food Secure
Food Insecure
Water Security
Water Secure
Water Insecure

1
0.73 (0.39-1.36)
0.47 (0.18-1.19)

1
1.44 (0.81-2.55)

1
#0.32 (0.16-0.63)L
%0.24 (0.09-0.64).

1
0.73 (0.35-1.49)

1
*2.46 (1.00-6.06)T

1
*0.38 (0.19-0.74)!
#0.38 (0.14-0.98)1

1
0.96 (0.48-1.89)

1
1.35 (0.55-3.33)

Model 2
Mother’s Age
18-24
25-34
35-44
Marital Status
Living without a
partner
Living with a
partner
Non-Hispanic White
Yes
No
Mother’s Education
Secondary level or
college
Graduate Degree

1
*0.49 (0.24-1.00)T
0.76 (0.33-1.74)

1
0.63 (0.39-1.02)

1

*0.58 (0.33-1.00)T

1
0.51(0.23-1.13)
* 0.41 (0.17-1.00)1

1

0.86 (0.48-1.53)

1
0.71 (0.27-1.85)
1
1.54 (0.93-2.57)
1

0.82 (0.46-1.48)

1

%0.37 (0.16-0.82)!

%0.27 (0.10-0.68).
1

2.88 (0.85-9.73)

1
0.56 (0.25-1.22)
1.04 (0.42-2.55)

1
1.40 (0.84-2.31)

Model 3
Any Prenatal Care (PNC) Visits
Yes
No
WIC Enrollment
Yes
No

1
0.98 (0.46-2.08)

1
*0.07 (0.01-0.52)

1
*2.47 (1.00-6.15)T

1
*0.21 (0.04-1.00)!

1
0.78 (0.35-1.75)

Responsive Style: "Model 1: adjusted by infant age. "Model 2: Model 1 + mother’s age, non-Hispanic White, and Education. “Model 5:
Model 2 + perception of infants weight. Laissez-faire Style: “Model 1: adjusted by the age of the infant, household income, and food
security. "Model 2: Model 1 + mother’s age and education. “Model 3: Model 2 + WIC enrollment. “Model 4: Model 3 + Mother’s weight
perception. ‘Model 5: Model 4 + pacifier use and infant’s insurance. Pressuring Style: ‘Model 1: adjusted by the age of the infant,
household income, food security, and water security. "Model 2: Model 1 + marital status, non-hispanic white, and education. “Model 3:
Model 2 + any prenatal care and WIC enrollment. ‘Model 4: Model 3 + Mother’s risk for anxiety. ‘Model 5: Model 4 + infant’s
insurance and perception of infant’s weight. Model 6: Model 5 + dietary guidelines. Indulgence Style: *Model 1: adjusted by the age of
the infant. "Model 2: Model 1 + mother’s age and marital status. “Model 3: Model 2 + any prenatal care. “Model 4: Model 3 + mother’s
risk for anxiety. ‘Model 5: Model 4 + infant’s insurance. Restrictive Style: “Model 1: adjusted by the age of the infant, household
income, food security, and water security. "Model 2: Model 1 + mother’s age and non-hispanic white. “Model 3: Model 2 + WIC
enrollment. “Model 4: Model 3 + mother’s risk for depression. ‘Model 5: Model 4 + infant’s insurance. *P<0.05
T Increasing the likelihood of exhibiting a feeding style, I Decreasing the likelihood of exhibiting a feeding style.
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Table 3 Continued. Logistic regression following a hierarchical modeling approach of feeding styles by household
characteristics, maternal socio-demographics, prenatal care, maternal mental health, infant characteristics, and
infant feeding, adjusted for infant age, 2023

| Non-Responsive Feeding

Variables Responsive Style  Laissez-faire Style Pressuring Style Indulgence Style Restrictive Style
(Positive) (Negative) (Negative) (Negative) (Negative)
AOR (95% CI) AOR (95% CI)  AOR (95% CI) AOR (95% CI) AOR (95% CI)
Model 4
Mother’s Risk for Depression (N=276)
No/Minimal - - - - 1
Mild - - - - *0.50 (0.28-0.90)!
Moderate/Severe - - - - 0.72 (0.36-1.44)
Mother’s Risk for Anxiety (N=282)
No/ Minimal - - 1 1 -
Mild - - 0.78 (0.43-1.41) 0.91 (0.48-1.71) -
Moderate/ Severe - - *0.32 (0.14-0.74)!  1.72 (0.85-3.47) -
Mother’s Risk for Burnout
Burnout risk - - - - -
No burnout - - - - -
Mother’s Weight Perception
Underweight - 1 - - -
Normal weight - 1.54 (0.25-9.20) - - -
Overweight - 2.47 (0.42-14.42) - - -
Model 5§
Pacifier Use
Yes - 1 - - -
No - 0.66 (0.39-1.09) - - -
Infants Insurance (N=286)
Government - 1 1 1 1
Non-Government - 0.52 (0.23-1.16) 1.01 (0.34-3.05)  0.60 (0.30-1.18) *2.78 (1.13-6.82)1
Perception of Infants Weight
Underweight 1 - 1 - -
Normal weight *0.40 (0.16-0.97)T - 0.47 (0.19-1.15) - -
Overweight 0.38 (0.11-1.29) - 1.28 (0.35-4.56) - -
Model 6
Infant Dietary Guidelines (Exclusive Breastfeeding (<6 months) and Complementary Feeding ( >6 months))
Yes - - 1 - -
No - - 1.74 (0.90-3.37) - -

Responsive Style: “Model 1: adjusted by infant age. "Model 2: Model 1 + mother’s age, non-Hispanic White, and Education. “Model 5:
Model 2 + perception of infant’s weight. Laissez-faire Style: ‘Model 1: adjusted by the age of the infant, household income, and food
security. "Model 2: Model 1 + mother’s age and education. ‘Model 3: Model 2 + WIC enrollment. ‘Model 4: Model 3 + Mother’s weight
perception. “Model 5: Model 4 + pacifier use and infant’s insurance. Pressuring Style: “Model 1: adjusted by the age of the infant, household
income, food security, and water security. "Model 2: Model 1 + marital status, non-hispanic white, and education. “Model 3: Model 2 + any
prenatal care and WIC enrollment. “Model 4: Model 3 + Mother’s risk for anxiety. “Model 5: Model 4 + infant’s insurance and perception of
infant’s weight. "Model 6: Model 5 + dietary guidelines. Indulgence Style: *Model 1: adjusted by the age of the infant. "Model 2: Model 1 +
mother’s age and marital status. “Model 3: Model 2 + any prenatal care. “Model 4: Model 3 + mother’s risk for anxiety. *‘Model 5: Model 4
+ infant’s insurance. Restrictive Style: “Model 1: adjusted by the age of the infant, household income, food security, and water security.
®Model 2: Model 1 + mother’s age and non-hispanic white. “Model 3: Model 2 + WIC enrollment. “Model 4: Model 3 + mother’s risk for
depression. “Model 5: Model 4 + infant’s insurance. *P<0.05

T Increasing the likelihood of exhibiting a feeding style, | Decreasing the likelihood of exhibiting a feeding style.

34



Chapter 5: Discussion and Conclusion
5.1. Discussion

Our study identified socio-ecological factors associated with caregivers' RP and NRP
(laissez-faire, restrictive, indulgent, and pressuring) feeding styles. Maternal socio-demographic
and infant characteristics were associated with RP and NRP feeding styles. Additionally,
household, maternal mental health, and pregnancy and prenatal care factors were associated with
NRP feeding styles. Furthermore, no associations were found between caregivers' feeding styles
and infant feeding outcomes. To our knowledge, this is the first study in Nevada focusing on
caregivers' feeding styles as a predictor of ECO. This is especially important in the context of
urban areas in Nevada because of their high prevalence of ECO. Our study provides insights into
socio-ecological factors that cause dissimilarities in caregivers' feeding styles that could be
potentially used to tailor educational approaches to address disparities in ECO.

Regarding maternal socio-demographics, adult mothers (aged 25-34) were more likely to
be an RP feeder compared to young mothers (ages 18-24). Not many studies have focused on
maternal age and feeding styles. However, past research observed that mothers who have gained
experience over time were more confident in feeding responsively (Redsell et al., 2021). This
suggests that adult mothers may be more likely to feed responsively because they have had more
practice and understanding. Secondly, consistent with previous research, our results suggest that
mothers with higher education are more likely to practice RP feeding styles. Studies have shown
that maternal education is strongly associated with adequate eating behaviors and RP feeding
styles (Coleta et al., 2022). Mothers with higher incomes and education were found to believe in

their infant’s ability to recognize their hunger and satiety cues (Redsell et al., 2021). It is
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plausible to assume that mothers with higher education levels have more access to knowledge on
feeding practices and, therefore, are more aware of their infant’s cues.

In relation to infant characteristics, a mother had a higher potential to be an NRP feeder if
their infant had non-government insurance. No other studies have gone in-depth into the
relationship between infant insurance and caregivers' feeding styles. However, individuals with
non-government insurance (e.g., private insurance) have been shown to have higher access to
high-quality care and higher diagnoses for allergies and dietary restrictions (Sommers et al.,
2016; Stingone et al., 2008). Therefore, it is likely that increased access to care and testing may
also increase caregivers' knowledge of their infant’s allergies and dietary restrictions, thus
causing them to present more NRP feeding styles. Our study found that mothers were more
likely to be an RP feeder if the mother perceived their infant as having normal weight (Cachelin
et al., 2013; Harbron et al., 2013). Evidence from previous studies suggests that mothers who are
more worried about their infant's weight (e.g., obesity or malnutrition) were more likely to
exhibit NRP feeding styles than mothers with perceived normal-weight infants (Cachelin et al.,
2013; Harbron et al., 2013). Thus, mothers who perceive their infant as having normal weight
tend to be less worried and are more likely to feed their children responsively.

Concerning household characteristics, mothers in higher-income households were less
likely to be NRP feeders. Consistent with previous literature, higher-income families have more
resources and fewer worries about food waste (Srivastava et al., 2021). Thus, they were less
likely to pressure or restrict their infant while eating (Srivastava et al., 2021). On the other hand,
if a mother is at risk for water insecurity, it increases the likelihood of being an NRP feeder.
Individuals are at risk for water insecurity if they lack water availability, accessibility, use, and

stability (Miller et al., 2021). As far as we know, our study is one of the first to study the
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association between water insecurity and NRP feeding. This is important because, due to climate
changes, the availability of water may be lower at higher costs, thus generating stress on the
caregivers’ because they are competing financially with other priorities. This, in turn, may
impact a caregivers’ ability to practice RP feeding due to time and opportunity costs associated
with water insecurity (Miller et al., 2021). Water security should continue to be monitored
because Nevada is a part of the U.S. Southwest region that is currently going through drought
and water shortages (Cheek et al., 2016). This is heightened for Clark County, as it is in the
middle of a desert with a limited water supply. Therefore, this finding is important, especially in
the context of Clark County, Nevada.

Maternal mental health, including a mild risk for depression and a moderate to severe risk
for anxiety, decreased the likelihood of a mother being an NRP feeder. This is inconsistent with
previous findings because they have shown that depression and anxiety increase the likelihood of
an NRP feeding style (Coleta et al., 2022). These differences may be explained by skewed results
due to the stigma associated with mental health (Coleta et al., 2022). However, the negative
emotional response from mental health may cause mothers to reduce their capacity for
interaction and engagement to feed responsively and their capacity to feed non-responsively
(Redsell et al., 2021).

Pertaining to pregnancy and prenatal care characteristics, unlike what we expected,
mothers had lower odds of being NRP feeders when they did not receive prenatal care. There is a
lack of studies focusing on prenatal care and its impact on RP feeding styles; therefore, there are
no viable explanations for why we observe this association. However, there may be no difference
between the prenatal and non-prenatal groups, as we do not know if RP feeding is even discussed

during visits. Other studies on infant feeding explained that prenatal visits tend to emphasize
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breastfeeding practices, complementary feeding, and adequate nutrition but not feeding styles
(Dembinski et al., 2021). We found that when a mother was not enrolled in WIC, they had a
higher probability of being a NRP feeder. Not only is WIC a nutritional supplementation
program that provides nutrition education and food benefits, but it has also been uncovered that
WIC staff have the resources to educate mothers on identifying and responding to their infant's
hunger and satiety cues (Hudak et al., 2021). Therefore, mothers enrolled in WIC might obtain
more RP feeding advice than mothers who are not, causing non-enrollees to be more likely to be
NRP feeders.

Contrary to what was expected, there were no independent associations between infant
feeding outcomes with RP feeding. Corroborating our findings, previous studies investigating
this association explained that although caregivers adequately feed their infants, they may lack
the skills to responsively feed (Redsell et al., 2021). Barriers these studies mentioned to RP
feeding included balancing milk consumption recommendations and infant feeding cues,
recognizing and responding to their infant’s cues, and a mother's ability to soothe without food
(Redsell et al., 2021). Although there were no significant associations, further studies should be
conducted to understand the relationship between RP feeding and infant feeding outcomes
because prior studies have observed that RP feeding helps infants develop healthy dietary habits
and learn to self-regulate (Perez-Escamilla et al., 2020).

Our study has strengths and limitations that need to be considered when generalizing our
findings. First, this study was cross-sectional; therefore, we are not able to infer causation.
Despite this, a strength is that our study provides a baseline of specific factors that influence RP
and NRP feeding styles, which future researchers can use to create hypotheses for further studies.

Second, this study utilized self-reported measures, such as maternal mental health and
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caregivers’ feeding practices and beliefs, causing self-reported bias. However, a strength is that
the questions used for these measures are from valid and reliable instruments. Third, this study
utilized a snowball convenience sample of mothers and caregivers with infants under two years
old across Clark County, Nevada. A pro of using this type of sampling is that it was an easy way
to obtain our target sample size, however, a con is that the participants could all come from the
same geographical location, socioeconomic statuses, or ethnic backgrounds (Emerson, 2015).
Attempts to recruit a more diverse population were made by reaching birth, pediatric, and
lactation centers within Clark County. However, the majority of the 2022 EARN surveys’
sample was recruited through paid social media advertisements. Although this may have
restricted the diversity of our sample, a strength is that our sample had similar demographic data
to Clark County’s available data. Fourth, this study is limited to the mothers and caregivers of
one geographical area, i.e., Clark County, so data will not reflect the U.S. child obesity
population. However, since Clark County is the largest urban area in Nevada and is very diverse,
findings can be generalized to other similar urban areas in the U.S. Lastly, we opted to classify
our RP and NRP outcomes as binary rather than continuous variables, after conducting
sensitivity analysis and finding similar results. Our option to use binary variables relies on our
hypothesis to identify association with socioecological factors with each caregiver feeding style.
Although very scarce, there have been a few similar studies that look at the factors influencing
caregivers’ feeding styles (Sandow et al., 2020; Redsell et al., 2021; Morandi et al., 2020; Hudak
et al., 2021; Harbron et al., 2013; Heller et al., 2019; Holley et al., 2021; Perez-Escamilla et al.,
2019). However, this study is innovative because it identified some variables that other studies

have not. For example, associations between maternal age, infant insurance, water insecurity,
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prenatal care, WIC enrollment and a caregivers’ feeding style. Additionally, to our knowledge,
this is the first study focusing on caregivers’ feeding styles in Clark County.

Our study presents factors that cause dissimilarities in caregivers' feeding styles that can
contribute to disparities in ECO development. Prior studies have exhibited that RP and NRP
feeding styles influence ECO, with RP feeding nurturing healthy eating and growth and NRP
feeding creating overnutrition and obesity (Harbron et al., 2013). Therefore, longitudinal studies
investigating the mechanisms through which RP feeding can improve ECO should be conducted
(Harbron et al., 2013). These studies should consider clarifying the role of cofounders
influencing RP feeding found in our study, such as water insecurity, anxiety and depression, and
looking at current prenatal care counseling on responsive care. In addition, further qualitative
investigation should explore how caregivers could overcome barriers to RP feeding skills, which
would provide new insight into prevention mechanisms for ECO and could inform guidelines for
educating caregivers about infant feeding styles and behaviors as a way of ECO prevention.

Additionally, our study could contribute to the development of policies surrounding
household insecurity, as our study found that household factors including income, food, and
water insecurity plays a role in the feeding styles of mothers. Our study also shows that maternal
age and education serves as proxy’s to household insecurity, and policies to support mothers at
certain ages and helping them to obtain better education could support addressing household
insecurity. Lastly, the development of policies to increase the reach and utilization of WIC, as

our study shows that WIC participation is a protective factor for RP feeding.

5.2. Conclusion

Socio-ecological factors, including household, maternal socio-demographic, infant

characteristics, pregnancy and prenatal care, and maternal mental health, were associated with
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caregivers’ RP and NRP feeding styles in a diverse sample of caregiver-infant dyads living in
urban areas in Nevada. These findings can be used to inform educational approaches to support

responsive feeding as a way of preventing ECO, a public health crisis in the U.S.
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Table 4: Survey instruments used in the survey, questions, and scoring, 2023.

Appendix A: Survey Instruments

# of Instrument Question(s) Scoring
Items
10 Edinburgh | (1) I have been able to laugh and see the funny side of Scale from 0-3.
Postnatal things.
Depression Scores:
Scale (2) I have looked forward with enjoyment to things. -No or minimal depression
risk (0-6)
(3) I have blamed myself unnecessarily when things -Mild depression risk (7-13)
went wrong. -Moderate depression risk
(14-19)
(4) I have been anxious or worried for no good reason. -Severe depression risk
(19-30)
(5) I have felt scared or panicky for no good reason.
(6) Things have been getting to me.
(7) I have been so unhappy that I have had difficulty
sleeping.
(8) I have felt sad or miserable.
(9) I have been so unhappy that I have been crying.
(10) The thought of harming myself has occurred to me.
7 General (1) Feeling nervous, anxious or on edge. Scale from 0-3.
Anxiety
Disorder- 7 | (2) Not being able to stop or control worrying. Scores:
-Minimal anxiety risk (0-4)
(3) Worrying too much about different things. -Mild anxiety risk (5-9)
-Moderate anxiety risk
(4) Trouble relaxing. (10-14)
-Severe anxiety risk (15-21).
(5) Being so restless that it is hard to sit still.
(6) Becoming easily annoyed or irritable.
(7) Feeling afraid, as if something awful might happen.
5 Brief Parental | (1) I’'m so tired out by my role as a parent that sleeping | A “daily,” B “Once or twice a
Burnout doesn’t seem like enough. week,” and C “More
Scale seldom/never.”

(2) I have the sense that I’m really worn out as a parent.

(3) I have the impression that I’m looking after my
child(ren) on autopilot (I do what I’'m supposed to do
for my child(ren), but nothing more).

(4) I am no longer able to show my child(ren) how

If a parent answers “A” to at
least one question or “B” to
at least two questions, they
are at risk for parental
burnout.
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much I love them.

(5) I feel like I can’t take any more as a parent.

2 Hunger Vital | (1) Within the past 12 months, we worried whether our | Never true/ Sometimes true/
Sign food would run out before we got money to buy more. Often true.
(2) Within the past 12 months, we bought food that just | If an individual answers
didn’t last and we didn’t have money to get more. sometimes true or often true
to any of these questions,
they are at risk for food
insecurity.
1 Household | Within the past 12 months, we worried about not having | Never true/ Sometimes true/
Water enough money to afford access to clean water (i.e., Often true.
Insecurity drinking water, bathing/washing hands, washing
Access Scale | clothes, or any other needs). If an individual answers
sometimes true or often true
to this question, they are at
risk for water insecurity.
83 Infant Appendix B Scale 1-5.
Feeding Style
Questionnaire Scoring:

-Take the overall mean score
of the feeding style questions.
-If an individual scores above
that mean, they are classified
as having a feeding style.

-If an individual scores below
that mean, they are classified
as not having that feeding
style.
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Appendix B: Infant Feeding Style Questionnaire

(Thompson et al., 2009)

Table 5. Laissez-faire feeding style questions, 2023.

LF1 When (name of child) has/had a bottle, I prop/propped it up

LF2 | (Child) watches TV while eating

LF3 I watch TV while feeding (child)

LF4 | I think it is okay to prop an infant’s bottle

LF5 | It’s okay for a toddler to walk around while eating as long as s/he eats

LF6 | Ikeep track of what food (child) eats

LF7 | Ikeep track of how much food (child) eats

LF8 | I make sure (child) does not eat sugary food like candy, ice cream, cakes, or cookies
LF9 | I make sure (child) does not eat junk food like potato chips, Doritos, and cheese puffs
LF10 | A toddler should be able to eat whatever s/he wants for snacks

LF11 | A toddler should be able to eat whatever s’/he wants when eating out at a restaurant

Table 6. Pressuring feeding style questions, 2023.

PR1 Try to get (child) to finish his/her food

PR2 If (child) seems full, encourage to finish anyway
PR3 Try to get (child) to finish breastmilk or formula
PR4 Try to get (child) to eat even if not hungry

PRS Insist re-try new food refused at same meal

PR6 Praise after each bite to encourage finish food

PR7 Important for toddler finish all food on his/her plate
PRS Important for infant finish all milk in his/her bottle
PR11 Give/gave (child) cereal in the bottle

PR12 | Cereal in bottle helps infant sleep thru the night
PR13 | Putting cereal in bottle good b/c helps infant feel full
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PR14 An infant <6 months needs more than formula or breastmilk to be full

PR15 | An infant <6 months needs more than formula or breastmilk to sleep through the night

PR16 | When (child) cries, | immediately feed him/her

PR17 | Best way to make infant stop crying is to feed

PR18 | Best way to make toddler stop crying is to feed

PR19 | When infant cries, usually means s/he needs to be fed

Table 7. Restrictive feeding style questions, 2023.

RS1 I carefully control how much (child) eats

RS2 I am very careful not to feed (child) too much

RS3 Important parent has rules re: how much toddler eats

RS4 Important parent decides how much infant should eat

RS5 I let (child) eat fast food

RS6 I let (child) eat junk food

RS7 A toddler should never eat fast food

RS8 An infant should never eat fast food

RS9 A toddler should never eat sugary food like cookies

RS10 A toddler should never eat junk food like chips

RS11 A toddler should only eat healthy food

Table 8. Responsive feeding style questions, 2023.

RP1 (Child) lets me know when s/he is full

RP2 (Child) lets me knows when s/he is hungry

RP3 I let (child) decide how much to eat

RP4 I pay attention when (child) seems to be telling me that s/he is full or hungry

RPS I allow (child) to eat when s/he is hungry

RP6 Child knows when s/he is full

RP7 Child knows when hungry, needs to eat
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RP8 Talk to (child) to encourage to drink formula/breastmilk
RP9 Talk to (child) to encourage him/her to eat

RP10 Show (child) how to eat by taking a bite or pretending
RP11 I will retry new foods if they are rejected at first

RP12 | Important to help or encourage a toddler to eat

Table 9. Indulgence feeding style questions, 2023.

ID1 Allow child watch TV while eating if s/he wants

ID2 Allow child to eat fast food if s/he wants

ID3 Allow child to drink sugary drinks/soda if s/he wants

ID4 Allow child to eat desserts/sweets if s’he wants

ID5 Toddlers should be allowed to watch TV while eating if they want

ID6 Toddlers should be allowed to eat fast food if they want

ID7 Toddlers should be allowed to drink sugary drinks/soda if they want

ID8 Toddlers should be allowed to eat desserts/sweets if they

D9 Allow child watch TV while eating to make sure s/he gets enough

ID10 Allow child to eat fast food to make sure s/he gets enough

ID11 Allow child to drink sugary drinks/soda to make sure s/he gets enough

ID12 Allow child to eat desserts/sweets to make sure s/he gets enough

ID13 Toddlers should be allowed to watch TV while eating to make sure they get enough
ID14 Toddlers should be allowed to eat fast food to make sure they get enough

ID15 Toddlers should be allowed to drink sugary drinks/soda to make sure they get enough
ID16 Toddlers should be allowed to eat desserts/sweets to make sure they get enough
ID17 Allow child watch tv while eating to keep him/her from crying

ID18 Allow child to eat fast food to keep him/her from crying

ID19 Allow child to drink sugary drinks/soda to keep him/her from crying

ID20 Allow child to eat desserts/sweets to keep him/her from crying

ID21 Toddlers should be allowed to watch tv while eating to keep them from crying
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ID22 Toddlers should be allowed to eat fast food to keep them from crying

ID23 Toddlers should be allowed to drink sugary drinks/soda to keep them from crying
ID24 Toddlers should be allowed to eat desserts/sweets to keep them from crying
ID25 Allow child watch tv while eating to keep him/her happy

ID26 Allow child to eat fast food to keep him/her happy

D27 Allow child to drink sugary drinks/soda to keep him/her happy

ID28 Allow child to eat desserts/sweets to keep him/her happy

ID29 Toddlers should be allowed to watch tv while eating to keep them happy
ID30 Toddlers should be allowed to eat fast food to keep them happy

ID31 Toddlers should be allowed to drink sugary drinks/soda to keep them happy
ID32 Toddlers should be allowed to eat desserts/sweets to keep them happy
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Appendix C: Outcome Table

Table 10: Definitions, classifications, mean, and standard deviation of study outcomes, 2023.

# of Outcome Definition Classification Mean Standard
Items Deviation
12 Responsive Feeding | Parent is attentive to child hunger | Responsive 4.06 0.03

and satiety cues and monitors the | Non-Responsive
quality of the child’s diet
(Thompson et al., 2009)

11 Laissez-faire feeding | Parent does not limit infant's diet | Laissez-faire 2.95 0.02
(Non-Responsive) quality or quantity and shows Not laissez-faire
little interaction with the infant
during feeding (Thompson et al.,

2009)
17 Pressuring feeding The parent is concerned with Pressuring 2.01 0.03
(Non-Responsive) increasing the amount of food the | Not pressuring

infant consumes and uses food to
soothe the infant (Thompson et

al., 2009)
32 Indulgent feeding Parent does not set limits on the | Indulgent 1.50 0.03
(Non-Responsive) quantity or quality of food Not Indulgent
consumed

(Thompson et al., 2009)

11 Restrictive feeding Parent limits the infant to Restrictive 2.62 0.03

(Non-Responsive) healthful foods and limits the Not Restrictive

quantity of food consumed
(Thompson et al., 2009)
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Table 11. Definitions and classificat

Covariables

Appendix D: Covariates Table

ions of study covariables, 2023.

Definition

Classification

Household Characteristics

Household Income

Measure of the combined incomes of all individuals in a household.

Low income (less than $49,999)
Middle income ($50,000-$149,999
Upper income (more than $150,000)

Food Security per the Hunger Vital
Sign

Lack of consistent access to enough food for an active, healthy life (Taher
et al., 2022).

Food secure
Food insecure

Water Security per the Household
Water Insecurity Access Scale

Lack of consistent access to enough water for productivity and survival
(Miller et al., 2021).

Water Secure
Water Insecure

Maternal background and Charact

eristics

Age

Age of the mother.

18 - 24
25-34
3544

Marital Status

The state of being married or not married.

Living without a partner (single, widowed,
separated)

Living with a partner (married, living
together)

Non-Hispanic White

Race refers to the physical characteristics of a person, like skin color,
while ethnicity refers to cultural characteristics like religion, history,
language, and customs. (Blakemore, 2021)

Yes
No

Education

The level of education the mother has obtained.

Secondary or college
Graduate
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Pregnancy and Prenatal Care

Any prenatal care If the mother saw a health care professional during pregnancy for prenatal | Yes
care. No

WIC Enrollment Is the participant currently enrolled in WIC and receiving WIC benefits Yes
No

Maternal Mental Health

Depression per the Edinburgh
Postnatal Depression Scale (EPDS)

An illness that negatively affects how you feel, the way you think, and
how you act (Depression, n.d.)

None or minimal depression risk
Mild depression risk
Moderate/Severe depression Risk

Anxiety per the Generalized
Anxiety Disorder Scale (GAD-7)

An emotion characterized by feelings of tension, fear, dread, uneasiness,
worried thoughts, and physical changes (like increased blood pressure).
(American Psychological Association, n.d.)

Minimal anxiety risk
Mild anxiety risk
Moderate to Severe anxiety risk

Parental Burnout An individual’s emotional distress, exhaustion, and feelings from being a | Burnout Risk
parent (Aunola et al., 2021). No Burnout Risk
Weight Perception Personal evaluation of one’s weight. Underweight
Normal weight
Overweight

Infant Characteristics and Background

Age

The amount of time during which the infant has lived or existed.

Under 6 months
Between 7 and 11 months
Between 12 and 23 months
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Covered by health insurance

The type of insurance the infant is covered by.

Government
Non-Government

Perception of Child’s Weight Caregivers' perception of infants' weight. Underweight
Normal weight
Overweight
Infant Feeding
Infant Dietary Guidelines Exclusive breastfeeding <6 months: Yes
Exclusive breastfeeding means feeding your baby only breast milk, not No

any other foods or liquids (including infant formula or water), except for
medications or vitamin and mineral supplements. (CDC)

Complementary feeding > 6 months:
Complementary foods are foods or drinks other than breast milk or infant
formula (e.g., infant cereals, fruits, vegetables, water). (CDC)
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