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CHAPTER 1

Introduction

Autism spectrum disorder (ASD) is one of the most prevalent and rapidly increasing developmental disorders

affecting one in 36 children in the United States (U.S.) (Maenner et al., 2021). The average age of ASD di-

agnosis in the U.S. is 50 months when most children with ASD can be reliably diagnosed around 24 months

of age (Maenner et al, 2021). Early identi�cation of ASD has been associated with tremendous functional

progress and dramatically better outcomes for autistic individuals, especially if intervention is initiated before

the age of 36 months (Autism Society of America, 2022). A delay in ASD diagnosis is detrimental because

it decreases the crucial time period where neuroplasticity of the brain is at its greatest and developmental in-

tervention is most effective in improving long-term cognitive and adaptive functioning. Early ASD diagnosis

and access to early intervention can also improve quality of life and decrease lifetime healthcare costs for

individuals with ASD (Dawson & Bernier, 2013).

One major developmental milestone that is not addressed in routine infant developmental screening is

feeding behaviors. Even though it is well known that autistic children are �ve times more likely to have

feeding dif�culties compared to their neurotypical peers (Sharp et al., 2013), few studies describe how autistic

children fed in infancy (Ashley et al., 2020; Van't Hof et al., 2020; Brisson et al., 2011; Emond et al., 2010;

Lemcke et al., 2018; Lucas & Cutler, 2015; Seiverling et al., 2018). A scarcity of data describing speci�c

feeding dif�culties in infants later diagnosed with ASD as well as a shortage of validated measures that

compare feeding characteristics in autistic infants across studies makes it dif�cult to evaluate the potential

utility of infant feeding behaviors in early detection of ASD. There are currently no standardized measures

available that speci�cally target autistic behaviors in the �rst year of life by assessing feeding in the primary

care setting.

The purpose of this study is to identify speci�c feeding characteristics of infants later diagnosed with ASD

as compared to their neurotypical sibling(s) through the experiences of their mothers. A qualitative approach

allows for exploration of the characteristics of feeding behaviors in infants later diagnosed with ASD reported

in quantitative studies but with little explanation for why these speci�c behaviors occur. More speci�cally, this

study examines the different modalities of infant oral feeding (breast, bottle, and complementary feeding) and

the dif�culties encountered by mothers to feed their autistic children during infancy. One particular feeding

characteristic that has been reported in quantitative studies is a shortened duration of breastfeeding in autistic

children compared to neurotypical children (Soke et al., 2019). The current study identi�es breastfeeding

behavior in infants later diagnosed with ASD and the mothers' rationale behind the cessation of breastfeeding
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to aid in explaining why the duration of breastfeeding in autistic children may be shorter. This study also

takes into consideration that infant feeding is complex and highly contextual (Morris et al., 2017). While

prior studies use neurotypical comparison groups, few use neurotypical siblings to account for the contextual

factors that contribute to each mother's experience of feeding their infant.

The long-term goal that this study informs is the development of an infant feeding assessment tool that

can be used in the primary care setting to speci�cally identify characteristics of infant feeding that are indica-

tive of ASD. Identifying early infant feeding characteristics that can predict ASD can aid pediatric primary

care providers in earlier surveillance for ASD behaviors and referral for diagnosis. The breastfeeding char-

acteristics that contribute to early cessation of breastfeeding can be used for a targeted breastfeeding support

intervention for mothers whose infants have similar feeding challenges to promote longer duration of breast-

feeding in this population.

Through the in-depth interviews in this qualitative study, valuable information was obtained regarding

how pediatric primary care providers support feeding dif�culties in infants later diagnosed with ASD. The

results of this data will not be reported in this dissertation but in a future manuscript. This data aids in future

education initiatives for pediatric primary care providers in order to better care for this patient population.

Pediatric primary care providers are at the frontline of addressing infant feeding issues. Feeding is a main

topic discussed at well child exams but in many autistic children, growth is not typically affected so the

burden is placed on the parent to prove that their child is experiencing feeding dif�culties (Ashley et al.,

2020). An in-depth exploration and understanding of infant feeding behaviors in children with and without

autism has the potential to inform the development of feeding behavior-centered screening tools. These tools

can be used in pediatric primary care settings to assist in earlier ASD diagnosis, which can improve school

and life outcomes for autistic children.

1.1 Speci�c Aims

The speci�c aims of this study are, using a qualitative descriptive approach:

Aim 1: Determine feeding characteristics of infants later diagnosed with ASD and compare those feeding

characteristics to neurotypical siblings.

Aim 2: Determine feeding characteristics that contributed to early cessation of breastfeeding in infants

later diagnosed with ASD and compare those feeding characteristics to neurotypical siblings.

Aim 3: Describe mothers' experiences with pediatric primary care providers (PCPs) when encountering

feeding dif�culties in infants later diagnosed with ASD.
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1.2 Signi�cance of the Problem

Autism Spectrum Disorder (ASD) is the fastest growing developmental disorder. The prevalence of ASD

in the United States has increased markedly from 1 in 150 children identi�ed with ASD in 2000 to 1 in 36

children in 2020 (Maenner et al., 2021; Zeidan et al., 2022; Maenner & Durkin, 2010). Despite public health

initiatives to diagnose ASD at an earlier age including being a Healthy People 2020 and 2030 objective, there

has been little improvement in lowering the average age of ASD diagnosis in the United States from a median

age of diagnosis of 50 months (Maenner et al., 2021). A delay in ASD diagnosis may occur due to a missed

diagnosis by a clinician where ASD traits may be disregarded, a child may cope socially until their external

environment exceeds their social capacity when they are older, or ASD traits are overshadowed by another

developmental condition that takes precedence. Postponement of an ASD diagnosis may also occur in a

young child where available assessment tools may not provide a clear clinical picture and re-evaluation must

occur when the child is older (Avlund et al., 2021). Lack of ASD screening or referral may also contribute to

a delay in diagnosis, which includes contextual factors such as ethnicity, primary care provider practices, and

referral resources if a screening tool shows the need for further assessment for ASD (Carbone et al., 2020).

Early developmental intervention services that are started before the age of 36 months have shown an

improvement in development and school and life outcomes in the future for autistic children (CDC, 2022).

Some of these developmental therapies require an ASD diagnosis prior to starting therapy, so a delay in

diagnosis can cause a delay in treatment, thus impacting future life outcomes for these children. Therefore, it

is crucial to lower the average age of ASD diagnosis to under 36 months by developing additional screening

mechanisms targeted at younger children to aid in diagnosing ASD at a younger age.

Feeding Dif�culties in ASD

Children diagnosed with ASD are �ve times more likely to have feeding dif�culties than their neurotypical

peers (Sharp et al., 2013). The dif�culties are commonly identi�ed when a child is diagnosed with ASD and

the Diagnostic and Statistical Manual of Mental Disorders-5 (DSM-V) includes extreme food restriction as

a central symptom of ASD within the insistence of sameness category in the restricted, repetitive patterns

of behavior diagnostic criteria (American Psychiatric Association [APA], 2022). Despite the prevalence of

feeding dif�culties in the ASD population, ASD screening tools used in the general pediatric primary care

setting do not include any questions about feeding behaviors (Van't Hof et al., 2020). Many of the feeding

behaviors seen in children with ASD are not detected at routine well child exams through assessment of

growth as these feeding dif�culties do not affect the child's weight or height (Ashley et al., 2020).

Feeding dif�culties found in older autistic children include food selectivity due to sensory characteristics

of food (color, smell, texture), neophobia (fear of new foods), prolonged feeding duration, and resistant be-
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havior associated with unexpected mealtime routines (Ashley et al., 2020). Although these behaviors are well

known among older autistic children, feeding behaviors during infancy of children later diagnosed with ASD

are not well studied. Breastfeeding, bottle feeding, and complementary feeding are all modes of oral feeding

in infants 0-12 months of age. The few studies that have examined feeding behaviors from 0-12 months of age

in children later diagnosed with ASD have found promising characteristics that warrant further investigation.

Characteristics such as drinking small amounts of milk while bottle feeding, vigorous sucking even when

they are not hungry, shortened breastfeeding duration, dif�culty transitioning to solid food, and decreased

motor anticipation with spoon feeding are all characteristics reported in the infant population (Ashley et al.,

2020; Van't Hof et al., 2020; Brisson et al., 2011; Emond et al., 2010; Lemcke et al., 2018; Lucas & Cutler,

2015; Seiverling et al., 2018).

However, the sample sizes are small in many of these quantitative studies (Brisson et al., 2011; Seiverling

et al., 2018) or a limited amount of detail about the feeding behaviors is provided (Van't Hof et al., 2020;

Emond et al., 2010; Lemcke et al., 2018). Sibling comparison groups are also not utilized which limits com-

parison of contextual factors that contribute to feeding dif�culties (Soke et al., 2019). There is also a lack of

standardized measures used across the studies to compare results (Ashley et al., 2020). This dissertation study

is the �rst known qualitative study to explore all modes of oral infant feeding (bottle, breast, complementary

feeding) in infants 0-12 months of age later diagnosed with ASD and to compare feeding characteristics with

a neurotypical sibling at that same age. This is signi�cant in that this method allows the researcher to ex-

amine all infant feeding modalities and generates knowledge to develop a detailed feeding questionnaire in a

future study that focuses on infant feeding characteristics in ASD. The use of a sibling comparison allowed

us to explore contextual factors that affect infant feeding to gain a clearer description of other confounders to

improve accuracy of the feeding questionnaire that will be developed.

Early Breastfeeding Cessation in ASD

In addition to the previously mentioned feeding characteristics, shorter breastfeeding duration has been

reported in infants later diagnosed with ASD, though the results have been con�icting. Breastfeeding exclu-

sively until the age of 6 months and continuing breastfeeding until 12 months of age along with introduc-

ing complementary foods is the recommendation of the American Academy of Pediatrics (CDC, 2022). A

Healthy People 2030 objective is to increase the proportion of infants who are exclusively breastfed through

age 6 months (USDHHS, 2020). Evidence of decreased breastfeeding duration in infants later diagnosed

with ASD is reported but other reports show no difference in breastfeeding duration between autistic children

and neurotypical children (Emond et al., 2010; Lemcke et al., 2018; Soke et al., 2019; Husk & Keim, 2015;

Tseng et al., 2019; Zhan et al., 2023).

Most studies that report limited breastfeeding duration in infants later diagnosed with ASD are quantita-
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tive and infant characteristics that lead to early discontinuation of breastfeeding remain unknown (Soke et al.,

2019). Excessive sucking and unorganized sucking have been reported as breastfeeding behaviors in infants

later diagnosed with ASD but further exploration of other behaviors is needed (Margari et al., 2020). The

current study obtains additional qualitative data that is needed to delineate the rationale behind early breast-

feeding cessation in infants later diagnosed with ASD including characteristics that led to feeding dif�culty.

Maternal factors that may have led to breastfeeding cessation in both the autistic infant and the neurotypical

sibling(s) was also obtained to gain a more accurate picture of why earlier breastfeeding cessation is reported

in autistic children.

Primary Care Providers Role in Identifying Feeding Dif�culties and Signs of ASD

Primary care providers are at the frontlines of identifying infant feeding dif�culties and traits of ASD.

Infants are typically seen by primary care providers (PCPs) seven times in the �rst year of life according

to the American Academy of Pediatrics recommended well child exam schedule (AAP, 2022). Feeding is a

main topic discussed at well child exams as well as assessment of growth and development (AAP, 2022). In

autistic children, growth is not typically affected even if feeding dif�culty is reported by the parents (Ashley

et al., 2020). Additionally, current recommended developmental screening from the American Academy of

Pediatrics does not include feeding behavior questions (Van't Hof et al., 2020). In the case of new parents

who lack knowledge of typical infant feeding behaviors, they may not express any concerns of feeding if their

child's growth is normal.

Providing increased feeding surveillance tools for PCPs may provide more information regarding an in-

fant's development and could warrant additional screening for other developmental concerns for ASD (Emond

et al., 2010). As the average wait time for a diagnostic assessment by an ASD specialist is 4-12 months, con-

tinued stress will be put on PCPs to identify traits of ASD in a timely manner and refer to specialists to

prevent delay in diagnosis (Mazurek et al., 2019). In a systematic review of PCPs knowledge regarding ASD,

23% of PCPs thought they had adequate knowledge of identi�cation and interventions for ASD (Coughlan et

al., 2020). Building the knowledge base for PCPs and providing additional screening tools to assist PCPs in

ASD identi�cation and early referral can decrease the average age at which developmental interventions are

initiated, leading to improved outcomes (Mazurek et al., 2019).

This is the �rst known study to include qualitative data on parent's experiences with PCPs' responses

to feeding dif�culties and how it relates to later ASD diagnosis. This data will inform a detailed feeding

questionnaire in a future study to assist PCPs in earlier identi�cation of ASD to avoid delay in diagnosis.

This data will also inform future educational initiatives for PCPs as the emphasis on early identi�cation of

ASD continues to be stressed in pediatric primary care practice.

The subsequent chapters of this dissertation will include a systematic review of the literature, qualitative
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results of mothers' experiences of breastfeeding their autistic and neurotypical children, and qualitative re-

sults of complementary and bottle feeding behaviors in both infants later diagnosed with autism and their

neurotypical siblings. A systematic review of the literature was warranted to identify gaps in the autism feed-

ing research in children 2 years and younger. The gaps identi�ed in the systematic review helped to inform

questions in the semi-structured interview guide used for this dissertation study. An area where a dearth of

literature was found was breastfeeding behaviors in infants later diagnosed with autism and how those behav-

iors contributed to breastfeeding cessation. Another area of research with limited data were speci�c bottle

feeding behaviors and complementary feeding dif�culty described in a qualitative manner using neurotypical

siblings to compare feeding experiences.

1.3 Theoretical Framework

The International Classi�cation of Functioning, Disability, and Health (ICF) framework provides the con-

ceptual framework for this study. The ICF is a biopsychosocial model, and its concepts interact to display

an ever-changing relationship between health conditions, personal factors, and environmental factors (US-

DHHS, 2001). The ICF's focus on Functioning and Disability are displayed by several concepts within the

model to portray body function and impairment or restrictions in activity or participation in daily life tasks.

The ICF framework has been adapted for this study to include feeding as the focused activity with Autism

Spectrum Disorder being the focused health condition (USDHHS, 2001). Feeding is multifaceted; therefore,

when identifying infant feeding characteristics in ASD many factors may contribute to the feeding dif�culty

including anatomical, behavioral, contextual, developmental, and medical factors (Morris et al., 2017).

In examining the major concepts of the ICF and how they relate to ASD and feeding dif�culties in infancy,

Body Function could include domains such as sensory function and speech function; Body Structure could

include structures related to movement such as the mouth and sucking; Activities and Participation could

include feeding refusal and social cues and reactions while feeding; and Environmental Factors could include

access to age appropriate food, access to medical care and therapies, and parental stress while raising a child

with feeding issues (Morris et al., 2017). In examining the complexities involved with both ASD and infant

feeding dif�culty, the ICF overall provides many dimensions in which to investigate further relationships

between these two concepts and to expose other variables that may contribute to either concept as well.

Because of the varying presentation and subjective interpretation that can accompany infant feeding, it is

important to have a framework that will provide a strong foundation for implementation of measures that can

be used to study feeding through a multi-dimensional approach as no two infants are the same. The concepts

of Participation, Body Function and Structure, Environmental Factors, and Personal Factors included in the

ICF allow us to examine feeding behaviors reported in infants with ASD from many different contexts and
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Figure 1.1: Adapted International Classi�cation of Functioning, Disability, Health (ICF) Framework

their in�uence on the mother's perceptions of their child's feeding characteristics and the response by the

PCP. This model also depicts how maternal report of infant feeding characteristics can in�uence the response

by the PCP (Figure 1.1).
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CHAPTER 2

Manuscript 1: Feeding Behaviors in Infants and Toddlers Later Diagnosed with Autism Spectrum

Disorder: A Systematic Review

2.1 This manuscript is reprinted with permission from Springer Publishing.
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