
University of North Florida University of North Florida 

UNF Digital Commons UNF Digital Commons 

UNF Graduate Theses and Dissertations Student Scholarship 

2021 

Parents' Attitudes and Beliefs Towards Dietary Behaviors of Parents' Attitudes and Beliefs Towards Dietary Behaviors of 

Children with Autism Aged 5-13 Years Children with Autism Aged 5-13 Years 

Subashree Narayanan 
n00173731@unf.edu 

Follow this and additional works at: https://digitalcommons.unf.edu/etd 

 Part of the Behavioral Disciplines and Activities Commons, Comparative Nutrition Commons, Human 

and Clinical Nutrition Commons, International and Community Nutrition Commons, and the Other 

Nutrition Commons 

Suggested Citation Suggested Citation 
Narayanan, Subashree, "Parents' Attitudes and Beliefs Towards Dietary Behaviors of Children with Autism 
Aged 5-13 Years" (2021). UNF Graduate Theses and Dissertations. 1082. 
https://digitalcommons.unf.edu/etd/1082 

This Doctoral Dissertation is brought to you for free and 
open access by the Student Scholarship at UNF Digital 
Commons. It has been accepted for inclusion in UNF 
Graduate Theses and Dissertations by an authorized 
administrator of UNF Digital Commons. For more 
information, please contact Digital Projects. 
© 2021 All Rights Reserved 

http://digitalcommons.unf.edu/
http://digitalcommons.unf.edu/
https://digitalcommons.unf.edu/
https://digitalcommons.unf.edu/etd
https://digitalcommons.unf.edu/student_scholars
https://digitalcommons.unf.edu/etd?utm_source=digitalcommons.unf.edu%2Fetd%2F1082&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/980?utm_source=digitalcommons.unf.edu%2Fetd%2F1082&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/96?utm_source=digitalcommons.unf.edu%2Fetd%2F1082&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/97?utm_source=digitalcommons.unf.edu%2Fetd%2F1082&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/97?utm_source=digitalcommons.unf.edu%2Fetd%2F1082&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/98?utm_source=digitalcommons.unf.edu%2Fetd%2F1082&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/101?utm_source=digitalcommons.unf.edu%2Fetd%2F1082&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/101?utm_source=digitalcommons.unf.edu%2Fetd%2F1082&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unf.edu/etd/1082?utm_source=digitalcommons.unf.edu%2Fetd%2F1082&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:lib-digital@unf.edu
http://digitalcommons.unf.edu/
http://digitalcommons.unf.edu/


 
 
 
 

Parents' Attitudes and Beliefs Towards 
Dietary Behaviors of Children with 

Autism Aged 5-13 Years 

 

 

 

Prepared by: 

Subashree Narayanan, MSH 
Doctoral Dissertation, Doctoral Clinical Nutrition Program, 
University of North Florida, Summer 2021 

  



1 
 

Doctoral Project Committee Members 
 

Dr. Andrea Y Arikawa, PhD, MPH, RDN, LDN, FAND 
Associate Professor 
Co-Director, Doctorate in Clinical Nutrition 
Department of Nutrition and Dietetics, Bldg 39, room 3046 
University of North Florida 
andrea.arikawa@unf.edu 
 
Dr. Anita Fuglestad, PhD 
Instructor 
Department of Psychology 
College of Arts & Sciences 
University of North Florida 
anita.fuglestad@unf.edu 
 
Dr. Jen Ross, DCN, RD, LD/N, FAND 
Assistant Professor 
Director, Didactic Program in Dietetics 
Department of Nutrition & Dietetics 
Brooks College of Health 
University of North Florida 
j.ross@unf.edu 

  

about:blank
about:blank


2 
 

Acknowledgments 
 

This thesis would not have been possible without the help and encouragement of my thesis 

committee. First and foremost, I want to thank my thesis advisor Dr. Andrea Y Arikawa, who was 

the backbone for this study. Secondly, I would like to thank my thesis committee members Dr. 

Anita Fuglestad and Dr. Jen Ross who gave their time to edit my thesis and attend both my proposal 

and oral defense. Third, I would like to thank my dear husband Mr. Sankaranarayanan Krishnan 

for his technical expertise and financial support. Fourth, I would like to thank my friend Ms. 

Sruthika Ravula for helping me with contacts to recruit candidates for the study. Fifth, I would like 

to thank my friend Arvind. A.S for assisting me with the statistical analysis. Last, I would like to 

thank my children, extended family in India and all the participants of the study for their support 

and cooperation to complete this study successfully. 

  



3 
 

Contents 
Acknowledgments........................................................................................................................... 2 

Introduction ..................................................................................................................................... 7 

Special needs ............................................................................................................................... 8 

Autism Spectrum Disorder ..................................................................................................... 9 

Diagnostic criteria for ASD .................................................................................................... 9 

Characteristics of ASD ............................................................................................................. 11 

Diagnostic Criteria for ARFID7 ............................................................................................ 13 

Parenting in ASD ...................................................................................................................... 14 

Parent Behavior and Parenting Style .................................................................................... 15 

Prevalence of feeding difficulties in young children ................................................................ 16 

The Role of Nutrition in ASD ................................................................................................... 17 

Food Selectivity and ASD .................................................................................................... 17 

Factors that could determine food selectivity in children with ASD .................................... 18 

Nutrient Intake and ASDs ..................................................................................................... 19 

Nutrition and children with special needs ............................................................................. 20 

Influences of Maternal Feeding Styles During Infancy and the Toddler Years ....................... 21 

Parenting and Feeding Styles in Families with Typical Growing Children ............................. 22 

The Current State of Diets of Typically Growing Children ..................................................... 25 

Parents as Providers, Models, and Regulators .......................................................................... 26 

Dietary Restrictions as interventions in ASD ........................................................................... 29 

Gluten-Free/Casein-Free Diet (GF/CFD) ............................................................................. 29 

Ketogenic Diet (KD) ............................................................................................................. 30 

The Specific Carbohydrate Diet (SCD) ................................................................................ 31 

Parent’s Attitudes and Beliefs and Children’s Dietary Behavior Intake .................................. 31 

Autism’s Clinical Companions: Frequent Comorbidities with ASD ........................................ 34 

Feeding guidelines for children with feeding difficulties ......................................................... 37 

Role of Dietitian, Therapist and Physician ............................................................................... 37 

Statement of the Problem .............................................................................................................. 40 

Theoretical Framework ................................................................................................................. 42 

The Health Belief Model .......................................................................................................... 42 

Conceptual Framework ............................................................................................................. 46 



4 
 

Research Aims .............................................................................................................................. 47 

Methodology ................................................................................................................................. 48 

Study Design ............................................................................................................................. 48 

Study participants and inclusion criteria ................................................................................... 49 

Data Collection ............................................................................................................................. 50 

Consent Form (Appendix A) ...................................................................................................... 50 

General Questionnaire and Pertinent Information (Appendix B) .............................................. 50 

Nutrition and Health Awareness Questionnaire (Appendix C) ................................................. 51 

Brief Autism Mealtime Behavior Inventory (BAMBI) – (Appendix D) .................................... 51 

Dietary Recall (Appendix E) ..................................................................................................... 51 

Data Analysis ................................................................................................................................ 52 

Results ........................................................................................................................................... 55 

Discussion ..................................................................................................................................... 63 

Strengths and Limitations ............................................................................................................. 70 

Conclusions ................................................................................................................................... 71 

Implications of the study ............................................................................................................... 71 

Additional Interesting Observations ............................................................................................. 74 

Appendix A ................................................................................................................................... 76 

Appendix B ................................................................................................................................... 79 

Appendix C ................................................................................................................................... 80 

Appendix D ................................................................................................................................... 81 

Appendix E ................................................................................................................................... 82 

References ..................................................................................................................................... 83 

 

  



5 
 

List of Figures 

Figure 1:Special Needs Issues in Children ..................................................................................... 8 

Figure 2: Food Selectivity ............................................................................................................. 18 

Figure 3: Synopsis of ASD Food selectivity on nutritional status, anthropometric features and 

clinical conditions ......................................................................................................................... 20 

Figure 4:Parenting Styles .............................................................................................................. 23 

Figure 5:Feeding Styles ................................................................................................................ 23 

Figure 6:Division of Responsibility in Feeding ............................................................................ 24 

Figure 7: Division of Feeding ....................................................................................................... 25 

Figure 8: Healthy Eating and Behavior ........................................................................................ 46 

Figure 9: Map of Indian Participants ............................................................................................ 57 

Figure 10: Map of USA Participants ............................................................................................ 57 

Figure 11: Radar plot of the components of the Healthy Eating Index (HEI) of Children ages 5-13 

Diagnosed with Autism Spectrum Disorder for all participants. .................................................. 58 

Figure 12:Radar plot of the components of the Healthy Eating Index (HEI) of Children ages 5-13 

Diagnosed with Autism Spectrum Disorder from US & India ..................................................... 59 

Figure 13:Parent Tools to aid with improving dietary behavior in children, with respect to Parent’s 

Barriers and Self-efficacy. ............................................................................................................ 73 

Figure 14:Dietary Patterns in children from India (Panel A) & US (Panel B), indicating the 

differences of food intake. ............................................................................................................ 75 

 

  



6 
 

List of Tables 

Table 1:Food Groups- Daily Servings by Age ............................................................................. 20 

Table 2:Guidelines for parents with feeding ................................................................................. 28 

Table 3: Sample Size Calculation ................................................................................................. 52 

Table 4: Demographics, gastrointestinal symptoms and sleep status of children with autism ..... 55 

Table 5: BMI Percentile Analysis ................................................................................................. 56 

Table 6: Healthy Eating Index Scores for all Components ........................................................... 59 

Table 7:Spearman correlations between parents’ perceived barriers, self-efficacy and dietary 

behavior of children with autism for all participants. ................................................................... 60 

Table 8: Daily intakes of energy and nutrients of children with autism, compared with the dietary 

reference intake (DRI) .................................................................................................................. 60 

Table 9: Spearman correlations between parents’ perceived barriers, self-efficacy and nutrient 

intake of children with autism for all participants. ....................................................................... 60 

Table 10: Spearman correlations between parents’ perceived susceptibility, severity and dietary 

behavior calorie intake of children with autism. ........................................................................... 61 

Table 11:Barriers & Self-efficacies in Parents ............................................................................. 61 

Table 12: Common Dietary Behavior Concerns ........................................................................... 62 

Table 13: Coefficients of the logistic regression model for prediction of gastrointestinal symptoms 

in children with autism for all participants. .................................................................................. 62 

Table 14: Median of Dietary Variables by Intake of Gluten-Free Casein Free (GF/CF) diet of 

children with autism living in the U.S. ......................................................................................... 63 

  



7 
 

Introduction 
Children with special needs may be at increased risk for malnutrition due to nutritional 

disorders and compromised nutritional status.1 Nutritional risks are indicated but not restricted to 

altered growth, varied energy needs, nutrient interactions with medication, metabolic disorders, 

impaired ability to utilize nutrients and poor self-feeding skills.2 A compromised nutritional status 

could hinder response to therapies and active participation in day to day activities. On the other 

hand if a child is well-nourished then he/she will have good alertness and resilience to participate 

in therapies, activities at school, and social interactions and refrain from fewer illnesses and 

improved skills to cope up.1 The child may be increasingly independent if he/she has good self-

feeding skills and hence in good health condition. It can benefit the child’s insight of self and the 

caregivers’ insight of their abilities to meet the child’s needs.1  

Parents play a pivotal role in the upbringing of children in every aspect of their life. The 

extent of parent’s involvement and from the early age onto adulthood, impacts the child’s well-

being. Similarly, parent’s attitudes and their behavior towards healthy eating reflects on the child’s 

eating habits and thus their nutritional health. It is documented that children with Autism Spectrum 

Disorder (ASD) are five times more likely to have challenges during mealtime such as outburst, 

extreme food selection and stereotype eating behaviors.2 Overcoming these nutritional challenges 

of children with special needs, is an intricate issue that is sometimes within and sometimes beyond 

a parent's understanding. Yet to the extent possible, it is important to ensure that our children relish 

the food they eat for its color, flavor, and rich-texture, and to get them involved in sports and 

physical activities and to be able to respond to all therapies. When a child is diagnosed with ASD, 

it is very normal for parents to research for ways to improve their child’s quality of life. Children’s 

day to day demands may be overwhelming for the parents and cause stress for them. Sometimes 
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parent’s beliefs and attitudes in parenting style and dietary habits could hamper their child’s 

healthy growing. Thus, it would be interesting to assess parent’s attitudes and beliefs with respect 

to their child’s intake and dietary behaviors. This could further create a scope for future studies 

and bridge a gap for health care professionals, feeding therapist and nutritionists who can then 

provide their expertise depending on the need. Medically if the gap is bridged, then children with 

Autism can lead a normal life, like that of the general population. The purpose of this study is to 

identify shortfalls in terms of roadblocks or limitations of parents, catering to their child’s dietary 

needs and how that may affect the dietary behavior and health status, in the growing years. 

Special needs 

Special needs are a broad term for a wide range of diagnoses, from those that have a quick 

solution to those that will be a  lifelong challenge and those that are quite mild to those that are 

severe, as illustrated in figure 1.3 Special needs include developmental delays, medical conditions, 

mental disabilities, and congenital conditions that require special attention so children can reach 

their capacity. For whatever the reason be, the term is useful. It can facilitate to obtain needed 

services without much trouble, set suitable goals, and comprehend the needs of the child and the 

physical and mental agony the family may face. The population of this study will include only 

children with autism spectrum disorder (ASD).  

 
Figure 1: Issues in Children with special needs 
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Autism Spectrum Disorder 

Autism or autistic spectrum disorder (ASD)4 is a wide ranging neurodevelopmental 

disorder engirdling impairments in social interaction, language skills, communication, and self-

imaginative play. It also encompasses very restricted, repetitive, continuous, and rigid patterns of 

behaviors, activities, and interests. Autism spectrum disorder embrace conditions that were 

previously considered different — Autism, Asperger's syndrome, childhood disintegrative 

disorder and an unclear form of pervasive developmental disorder.5 Some people continue to use 

the phrase "Asperger's Syndrome" which is usually thought to be at the lower end of autism 

spectrum disorder. Autism spectrum disorder begins very early as a child and transpires to cause 

problems functioning in society — socially, at school environment and at work with colleagues, 

for example. Commonly children show symptoms of ASD within the first year of life. A small 

group of children seem to develop at normal pace in the first year, and then go through a period of 

retreat between 18 and 24 months of age when they show signs of developing symptoms of autism. 

Though there is no proven cure for autism spectrum disorder, intensive and early intervention can 

make a significant difference in the lives of many children. The disorder has a varied phenotype, 

in relation to both severity and symptoms.6  

Diagnostic criteria for ASD 

In 2013, the American Psychiatric Association released the fifth edition of its Diagnostic and 

Statistical Manual of Mental Disorders (DSM-5).7 The DSM-5 is used as the standard reference 

now by the healthcare providers  to diagnose conditions related to mental and behavior, including 

autism.8,9  

A. “Persistent deficits in social communication and social interaction across multiple contexts, 

as manifested by the following, currently or by history: 
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1. Deficits in social-emotional reciprocity, ranging, for example, from abnormal 

social approach and failure of normal back-and-forth conversation; to reduced 

sharing of interests, emotions, or affect; to failure to initiate or respond to social 

interactions. 

2. Deficits in nonverbal communicative behaviors used for social interaction, ranging, 

for example, from poorly integrated verbal and nonverbal communication; to 

abnormalities in eye contact and body language or deficits in understanding and use 

of gestures; to a total lack of facial expressions and nonverbal communication. 

3. Deficits in developing, maintaining, and understanding relationships, ranging, for 

example, from difficulties adjusting behavior to suit various social contexts; to 

difficulties in sharing imaginative play or in making friends; to absence of interest 

in peers.” 

B. “Restricted, repetitive patterns of behavior, interests, or activities, as manifested by at least 

two of the following, currently or by history: 

1. Stereotyped or repetitive motor movements, use of objects, or speech (e.g., simple 

motor stereotypes, lining up toys or flipping objects, echolalia, idiosyncratic 

phrases). 

2. Insistence on sameness, inflexible adherence to routines, or ritualized patterns of 

verbal or nonverbal behavior (e.g., extreme distress at small changes, difficulties 

with transitions, rigid thinking patterns, greeting rituals, need to take same route 

or eat same food every day). 
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3. Highly restricted, fixated interests that are abnormal in intensity or focus (e.g., 

strong attachment to or preoccupation with unusual objects, excessively 

circumscribed or perseverative interests). 

4. Hyper- or hyperactivity to sensory input or unusual interest in sensory aspects of 

the environment (e.g. apparent indifference to pain/temperature, adverse response 

to specific sounds or textures, excessive smelling or touching of objects, visual 

fascination with lights or movement).” 

C. “Symptoms must be present in the early developmental period (but may not become fully 

manifest until social demands exceed limited capacities or may be masked by learned 

strategies in later life).” 

D. “Symptoms cause clinically significant impairment in social, occupational, or other 

important areas of current functioning.” 

E. “These disturbances are not better explained by intellectual disability (intellectual 

developmental disorder) or global developmental delay. Intellectual disability and autism 

spectrum disorder frequently co-occur; to make comorbid diagnoses of autism spectrum 

disorder and intellectual disability, social communication should be below that expected 

for general developmental level.” 

Characteristics of ASD 

As we know, ASD is an intricate behavioral syndrome that usually occurs in the first 3 

years of life, and which affects many aspects of normal development of mental health. The 

consequences and severity of ASD symptoms vary from person to person, and the type and 

complexity of behavior vary. Verbal and nonverbal intelligence (IQ) scores vary greatly in ASD10 
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and Restrictive and Repetitive Behaviors (RRB) can range from minimally rigid sports behaviors 

to higher-order behaviors, such as equality requirements.11 Among the postulant elements of ASD 

there are seriously robust genetic components, in which passing down via generations has been 

anticipated to be from 60%12,13 to greater than 80%.14 Next to genetic elements, the environmental 

elements which can be involved withinside the boom of ASD chance appear to include:  pollutants 

of air, insecticides exposure, infections throughout pregnancy, nutritional elements, gestational 

diabetes, stress, any medications, unexpected infections, inflammatory situations or antibiotics 

intake throughout pregnancy.15 Possible dietary risk factors include but not limit to  prenatal and 

perinatal folate and iron status or polyunsaturated fatty acid (PUFA) intake of the mother.16 Among 

other diseases associated with ASD, it is easy to find dietary restrictions, dietary problems, and 

intestinal diseases. In fact, children with autism are very picky about food. (“Picky Eaters”). The 

result is a disorder in eating which is commonly known as Avoidant/Restrictive Food intake 

Disorder (ARFID). Difficulties such as only eating selective foods, intermittent fasting and 

extremely anxious about foods and mealtimes are often observed. Most of them show aversion to 

certain food color, texture, smell, or other food problems.17 This impacts directly  on the effect of 

diet quality, deficiency in nutrients and, on the composition of gut microbiota. These problems are 

not always comprehended well which results in, parents/caregivers and the individuals often 

reporting in feelings of stress, anxiety, sense of helplessness and guilt. For some, these conditions 

can be addressed relatively with ease having the right support and for others the issues with eating 

can have a long and stressful impact resulting in weight loss and/or malnutrition, increased 

loneliness, no social interaction, and stigma. Very effectively many with autism now meet the 

requirement for an extra diagnosis of ARFID. This can facilitate to a better comprehension of the 

dietary problems and receive more support from professionals in the field.  

https://newerc2015.staging.wpengine.com/treatment/conditions/afrid/
https://newerc2015.staging.wpengine.com/treatment/conditions/afrid/
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Diagnostic Criteria for ARFID7 

“An eating or feeding disturbance (e.g., apparent lack of interest in eating or food; avoidance 

based on the sensory characteristics of food; concern about aversive consequences of eating) as 

manifested by persistent failure to meet appropriate nutritional and/or energy needs associated with 

one (or more) of the following: “ 

• “Significant weight loss (or failure to achieve expected weight gain or faltering growth in 

children).  

o Significant nutritional deficiency.  

o Dependence on enteral feeding or oral nutritional supplements.  

o Marked interference with psychosocial functioning. “ 

• “The disturbance is not better explained by lack of available food or by an associated culturally 

sanctioned practice.” 

• “The eating disturbance does not occur exclusively during anorexia nervosa or bulimia 

nervosa, and there is no evidence of a disturbance in the way in which one’s body weight or 

shape is experienced. “ 

• “The eating disturbance is not attributable to a concurrent medical condition or not better 

explained by another mental disorder. When the eating disturbance occurs in the context of 

another condition or disorder, the severity of the eating disturbance exceeds that routinely 

associated with the condition or disorder and warrants additional clinical attention.” 

Most ASD individuals that have a co-morbidity of GI disorders could be affected by unique 

food intake that may aggravate ASD symptomatology.18 Immune dysfunction and gastrointestinal 

(GI) inflammation are also typical in individuals with ASD and add to complexity of behaviors.18,19 

Many children with ASD have also been identified to exhibit abnormalities in GI functions, 



14 
 

including: excess intestinal permeability,20 general microbiota alterations21,22 and infection in the 

gut by cresol-producing Clostridium difficile.22 Continued research on the human gut microbiota 

has shown that there is a close relationship between the brain and intestinal functions, called the 

"gut-brain axis", which includes the immune system, hormones, brain cells, and metabolic 

pathways.23 The gut-brain axis might also additionally make a contribution to the signs and 

symptoms related to ASD, because it has been suggested  that cytokines originating from infection 

withinside the gastrointestinal tract might also additionally move the blood-mind barrier and cause 

an immune response (come back) withinside the mind, which in flip can have an effect on 

behavior.24 

Parenting in ASD 

Parenting is the process of nurturing and supporting the physical, non-cognitive, social, 

and civilized and academic development of a child from childhood to adulthood. Parenting refers 

to the complexities of upbringing a child and not solely for a biological relationship.25 

 The processing of parenting kids with ASD has a complex history, beginning with 

Kanner’s26 principle that moms have been to be responsible for his or her child’s autism in 1943. 

Kanner26 theorized that autism is probably as a result of the “Refrigerator Mother” moms who 

have been bloodless and emotionless. The concept of "Refrigerator Mother" has been recognized 

by other famous theorists in the field, the most famous of which is Bettelheim in 1967. There is 

no scientific evidence to show that mothers are insensitive, insensitive to children's needs, and 

slow to react to children's emotions and emotions and hence the cause of their children's autism.27 

With certainty, it's far properly popular that moms aren't the reason of autism of their youngsters. 

For youngsters with ASD, mother and father have become  worried to a excellent quantity of their 

child’s treatment, and in few cases, they function the preliminary and essential supply for catering 

https://en.wikipedia.org/wiki/Social_change
https://en.wikipedia.org/wiki/Intellectual_development
https://en.wikipedia.org/wiki/Child
https://en.wikipedia.org/wiki/Adult
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the treatment.28,29 Parental involvement is crucial because the birth of children with ASD brings 

many different challenges to the family system. For example, due to the transition problems faced 

by many children with ASD, family planning is more flexible; parents often lose their temper due 

to children’s behaviors. (Voluntarily or involuntarily) are forced to avoid attending public 

gatherings; they are often forced to assume parenting responsibilities, which may interfere with 

parenting duties and have a negative impact on family finances.30 Many more challenges to the 

family exists across the growing and nurturing of the kid with ASD, and have vital shadows on 

parents’ mental stress, touching parents’ mental and social well-being and impact family 

functioning and bonding.31 

Parent Behavior and Parenting Style 

A comparison of child rearing fashion between children with ASD, Anxiety and Typical 

Development (TD) was conducted in a study. This study found that guardians of kids with anxiety 

elaborated encounters of exaggerated anxiety themselves compared with oldsters of children with 

ASD and TD children, though this wasn't connected with any domains of parenting style. In 

contrast,32 though parents of youngsters with anxiety elaborated comparable levels of depressive 

symptoms to folks of TD children, a big association with use of psychological management was 

seen among parents of children with anxiety. These furthermore elucidates distinct patterns of 

association between parent symptoms and parenting vogue between parents of youngsters with 

anxiety and of TD children. In contrast, parents of children with ASD have higher levels of 

depressive symptoms than parents of children with anxiety disorders and parents of TD 

children. However, unlike parents of children with anxiety disorders, the depressive symptoms 

reported by parents of children with ASD have nothing to do with parental behavior, further 
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emphasizing that children's behavioral symptoms may play a role. In this clinical group, the 

configuration of parental behavior is more dominant. 

Prevalence of feeding difficulties in young children 

 It is clear from the literature33–35 that children with special needs have feeding difficulties. 

The term feeding difficulties is a broad term used describe a variety of feeding or mealtime 

behaviors perceived as problematic for a child or family. This may include behaviors such as Picky 

Eating, Prolonged mealtimes, Disruptive Behaviors or Restricted Variety of Foods.36 Reviewing 

further, feeding difficulties are also commonly seen in typically growing children. The prevalence 

of feeding difficulties is approximately 25%–35% in children with normal intellectual and 

adaptive development.36 For those with developmental disabilities, prevalence increases to 40%–

80%. Specifically, the prevalence of feeding difficulties challenges is nearly 90% in children with 

ASD.37 A 2008 parental survey reported, the prevalence of feeding problems was 41.1% in 

children between the age 1 to 12 years.38 This survey reported that picky eating was the most 

prevalent feeding-related problem (81.7%), followed by prolonged mealtimes (43.1%).38  Picky 

eating is a common behavior in early childhood. There's not one or the other a generally accepted 

definition of picky eating, nor is there assertion on the leading instrument to recognize it. Early 

feeding difficulties, late introduction of lumpy foods at weaning, pressure to eat and early 

choosiness, especially if the mother is worried by this; are some causes of picky eating. Protective 

factors include the provision of fresh foods and eating the same meal as the child.39  The 

consequences for the child's diet include poor dietary variety and a possible distortion of nutrient 

intakes, with low intakes of iron and zinc (associated with low intakes of meat, and fruit and 

vegetables) being of particular concern.40 Constipation in picky eaters could be attributed to the 

fact of inadequate intakes of dietary fiber, as a result of inadequate of fruits and vegetables. There 
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may be developmental difficulties in some children with persistent picky eating. There is little 

evidence, for a consistent effect of bring a picky eater on growth trajectories.41 There may be 

a little subgroup of children within whom picky eating does not resolve who could be at risk of 

either thinness during adolescence, or of developing an eating disorder or adult picky eating: these 

children need to be distinguished at an early age to provide support, monitoring and educate 

parents appropriately.38 Strategies for avoiding or ameliorating picky eating include repeated 

exposures to unfamiliar foods, parental modelling of eating fruit and vegetables and unfamiliar 

foods, and the creation of positive social experiences around mealtimes.41 The prevalence of 

feeding difficulty, maybe higher in children with failure to thrive than in the general population, 

as it associated with nutritional deficiency and growth faltering. 

The Role of Nutrition in ASD 

Food Selectivity and ASD 

Neurotypical children, particularly preschoolers, are regularly alluded to as “Picky Eater” 

and may display a preference for certain foods and dismissal of others.42 This behavior can be 

more pronounced in children with ASD, and it can starts at an early age resulting in a real food 

selectivity framework. Additionally, these patterns in behavior towards food selectivity can have 

adverse consequences to the children’s nutritional status and health. From a nutritional standpoint 

this could lead to an inadequate caloric intake.42 In fact, DSM-5 emphasizes the importance of 

food regulation in children with ASD, although it is not considered a diagnostic criteria.11  

Children with ASD are at risk for malnutrition either due to an excess of intake of certain 

nutrients or due to a deficit of intake of others. 43 Food selectivity seems to be most influenced by 

texture, followed by appearance, taste, scent, and temperature. There is also great resistance to try 

new foods. All of these factors lead to a limited number of foods being consumed by children with 
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ASD as seen in Figure 2.44 ARFID can be heightened and more complex; routines and ritualistic 

practices around food can be more rigid and inflexible due to additional anxiety about alterations 

and a child with extreme autism  often has more problems responding and recognizing to internal 

body states such as being full or hunger.45 

 

Figure 2: Food Selectivity 

Factors that could determine food selectivity in children with ASD 

Some of the most common foods accepted by children with ASD are processed foods, such 

as high starch foods and snacks. On the other hand, fruits, vegetables and protein are often 

rejected.46 An increased consumption of snack foods and calorie-dense foods can lead to excessive 

gain in weight, with related higher rates of obesity in children with ASD, in contrast to typically 

growing children.47 Nadon et al48 found that processing sensory information, was not apparent in 
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nearly 90% of preschool and school age ASD children, related to touch, scent, locate, and 

hearing, within the same way as their ordinarily creating peers.48 Some studies observed that 

children with ASD had strong food preferences,49 and other contributing factors for food selectivity 

reported by other studies are the presentation of food at the table, and the specific tableware and 

utensils used.44,50 

Nutrient Intake and ASDs 

The selectivity of food in children with ASD poses great risk for nutritional deficiencies.51 

Though, literature nonetheless suggests conflicting outcomes concerning the chance of deficits in 

nutrition in children with ASD,52 particularly as a result of children with ASD are compared with 

typically developing children. In many studies, children with ASD display a extensively smaller 

style of meals selectivity, however authors document no typical variations of their overall calories, 

carbohydrates, or fats intakes53–56 it shows that their satiety mechanism is not affected. The protein 

intake is sufficient or roughly the same as the intake of a normally developed child.54–56 It has 

been observed that children with ASD eat less vegetables and eat more high-calorie foods,57 which 

is why a large number of ASD children have insufficient fiber intake.53,55,58,59 A substantial number 

of children with ASD had insufficient intake of micronutrients. In particular they showed 

deficiencies of calcium,52,54,55 iron,55 zinc,59 potassium,60 copper,60 and vitamin A,53 vitamin 

D,51,55,56 vitamin E,53,55 riboflavin,55 vitamin C,57 vitamin B-12,51 folic acid61 and choline.59 

Consumption of sodium in excess was reported58 presumably due to excess consumption of 

packaged foods. Several studies have reported that compared with the control group (DT), ASD 

children have lower bone development, lower mineral density, and an increased risk of fractures. 

Although they are well developed by anthropometry, they are related to dietary calcium and 

vitamin D deficiencies.62 The dietary choices of children with ASD are shown in Figure 3 below..44 
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Figure 3: Schematic presentation of Food selectivity on nutritional status, anthropometric features, and clinical conditions in ASD 

Consequently, meals selectivity and an insufficient nutrient consumption ought to boom 

the hazard of malnutrition in ASD that in the long run ends in both weight problems or 

undernutrition. Furthermore, it's been proven that those  situations are related to an altered 

composition and variety of the gut microbiota as compared to wholesome individuals.33–35 In order 

to select the best nutritional approach for patients with ASD, it is important to consider the 

influence of nutritional status on the intestinal microbiota. 

Nutrition and children with special needs 

Table 1:Food Groups- Daily Servings by Age 

 



21 
 

In table 1,63 the daily servings from different food groups by age is tabulated by 

professionals working with the special need children. The age spanned here is from 2 to 18 plus 

years. The preferable amounts of servings in each food group has been identified for children with 

special needs in their specific age groups. This table would be an easy ready reckoner for parents 

and caregivers to follow in providing food to their children daily. This will also help them plan the 

menu and distribute the food groups in advance and help them consider all the food groups 

throughout the course of the day. 

Influences of Maternal Feeding Styles During Infancy and the Toddler Years 

Although as mentioned above, there are nutritional difficulties at different stages of life, 

but learning good eating habits develops from birth to adolescence. The first year of life is a stage 

of rapid physical, social and emotional growth, and eating habits also develop at this stage. In the 

first year, babies move from a single food (such as breast milk or infant formula) to a more typical 

adult diet with multiple foods. This transformation allows babies to learn about food by directly 

experiencing and understanding other people’s eating habits.64 

There is evidence that breastfeeding and parenting practices play an important role in 

shaping long-term eating behavior in the first few years of life.64 Breastfeeding is recommended 

as the best nutritional method for the first 6 months of life,64 partly because of increasing evidence 

that breastfeeding is beneficial. Affect the development of children's eating behavior in the future. 

64–66 

Breastfeeding plays an important role in cultivating the baby’s response to the inherent 

signs of hunger and satiety,64 and helps to develop self-regulation during breastfeeding.64 

Breastfeeding also has a positive impact on subsequent eating behavior since it may promote 

acceptance of flavors in the maternal diet that are passed through breast milk Breastfeeding also 
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has a positive impact on future breastfeeding behavior, because it can promote the mother's 

absorption of the aroma transmitted through breast milk.67 Therefore, breastfed babies will be 

exposed to more different tastes depending on the type of mother's diet, and this exposure will 

affect the food intake during the transition to solid food, and later life.68 In a sense, breastfeeding 

gives babies the opportunity to experience the tastes of their mother's diet early and repeatedly, 

creating a taste connection and encouraging babies to accept familiar tastes when they appear in 

their diet.67 Depending on changes in the mother's diet during breastfeeding, new food intake and 

possibly more varied diets in later life.68,69 

Literature so far, validates the fact that children irrespective of a developmental delay or 

typical growth exhibit unique dietary behaviors from infancy, toddler through adolescent ages. 

The exhibited characteristic of eating is attributed to parenting, adult modelling and feeding styles 

(including breast feeding during infancy). Hence it is important to know the different parenting 

and feeding styles and adapt to the most suitable to foster healthy eating behaviors in the child. 

Parenting and Feeding Styles in Families with Typical Growing Children 

Four parenting styles70 have been identified and are related to two variables: the level of the 

parents’ expectations and the level of supports given to the child as illustrated in figure 4.71  
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Figure 4:Parenting Styles 

Authoritative/Active parenting style has been recommended by psychologists and child 

development experts providing the strong support needed to help children reach the high 

expectations that are set up for them.72 Children of authoritative parents are the happiest and most 

capable in comparison with other parenting styles. Their parents provide clear boundaries and 

expectations with fair and consistent discipline. Their parents are resilient and willing to adjust 

their responses based on the circumstances. They listen to their children and encourage their 

children to discuss options and express their opinions which encourages autonomy and reasoning 

skills. The children additionally have better emotional control & self-regulation. Since they are 

self-confident about their ability to learn new things, they have elevated levels of academic 

performance.70 Satter,70 Hughes72 and Birch73 emphasized in their research that revealing eating 

habits is characterized by high expectations for eating behaviors, and at the same time very 

sensitive to food warnings, which can promote healthier eating behaviors. 

 
Figure 5:Feeding Styles 

The limitation and the pressure to eat used in the authoritarian feeding style weakens the child’s 

natural hunger and full cues, according to Satter70, Hughes72 and Birch.73 They will frequently eat 

more restricted food when they have access and overall have lower positive feelings about food 
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and eating. Permissive feeding leads to trouble self-regulating intake and often creates a 

relationship between food and love. Uninvolved feeding leads to overeating when food is 

available.70 As a result, these feeding styles result in higher weights in comparison to the families 

where feeding roles are divided, as seen in figure 5.71 

 
Figure 6:Division of Responsibility in Feeding 

The objective in feeding is to raise competent eaters. A competent eater has positive feelings all 

around eating, eating food they enjoy and eating enough to feel satisfied, according to Ellyn 

Satter.70 Her Division Of feeding Roles (DOR) are the benchmark used by registered dietitians 

(RDs) and child development experts as they help grow competent eaters, as seen in figure 6 and 

7.71 

The DOR breaks down the feeding relationship between parent and child and allows the child to 

take the lead and follow his/her natural ability to eat and grow in a way that is right for him/her. 

The concept behind the DOR is simple: In infancy: parents determine what the child eats 

(breastmilk or formula), while the child determines the where, when, and how much. As your baby 

transitions to solid foods: parents determine what the child eats as well the when and where, while 

the child determines how much to eat and even whether to eat the food that is offered. 
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Figure 7: Division of Feeding 

The Current State of Diets of Typically Growing Children 

Despite the available information on various parenting & feeding styles, there still seems 

to be a gap between the research and practices seen in general population. It is unsure what attitudes 

or beliefs of parents cause the child’s undesirable dietary behavior and incorrect dietary intake. 

Throughout human history, inadequate nutrition and food scarcity have been major threats 

to children's survival, and parental feeding practices have evolved in response to these threats. 

These feeding practices, which include behaviors such as providing large portions of edible foods 

and encouraging children to eat, are still inescapable in most cultures, despite the fact that in many 

regions the balance has shifted from food scarcity to food abundance and over-consumption has 

become a new threat.74 The impact of these continuing practices on children's dietary intake can 

be seen in several recent dietary surveys. 

The Feeding Infants and Toddlers Study (FITS), which supplied data on the dietary patterns 

of 3022 infants and toddlers, discovered that 4 to 24 month old children typically consumed 

significant quantities of developmentally inappropriate, energy-dense, nutrient poor foods.75 A 

particular concern was the finding that 18% to 33% of infants and toddlers consumed no distinct 

servings of vegetables on a typical day and where vegetables were consumed the most common 
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option was French Fries. Moreover, reported energy intakes exceeded requirements by 10 to 

30%.76 Unfortunately, there is also evidence to indicate these patterns tend to persist throughout 

childhood and into adolescence, and that diet quality tracks and declines from early childhood 

through adolescence.77,78 Canadian Community Health Survey (CCHS) suggests that seven out of 

ten children aged 4 to 8 years fail to meet the minimum number of servings for vegetables and 

fruit in Canada's Food Guide to Healthy Eating.79 These children also fall short of reaching the 

recommended servings for grains and milk products, implying that poor eating habits among 

children are widespread. 

The transition into late childhood and adolescence can also be characterized by undesirable 

changes in eating behaviors such as increased consumption of sweetened beverages (e.g., soda)77, 

calorie-dense, nutrient poor snacks80 and food not prepared at home (e.g., fast food)81 and a decline 

in the consumption of milk and other nutrient-dense foods.82 Meal patterns also tend to change, as 

teenagers are more likely to skip breakfast77 and less likely to participate in family dinners.83 All 

of these tendencies are associated with decreased diet quality78,83 and may partly explain the fact 

that most adolescents are failing to meet the vast majority of dietary recommendations.80 

Parents as Providers, Models, and Regulators 

It is clear from the literature that parents influence children’s eating habits in different 

ways: parents actively choose family food choices as role models for nutritional decisions and 

patterns, and use feeding methods to highlight the development of diet and behavior patterns. 

Being a parent is also affected by the personality characteristics of the child, including age, gender, 

weight, and eating habits.81,84 This is how parents and children influence each other's eating 

behavior and react to each other. In addition, the practice of raising children is usually a response 

to the parents’ threats to the health and growth of their children.80 Regarding the food that parents 
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choose for their children, FITS research75 shows that the "Bigger is Better" mentality will also 

affect parents' eating habits in terms of portion size and density. The energy of food for infants and 

young children. This will increase the child's overall energy expenditure. FITS parents report that 

they provide a lot of high-calorie foods76 which can have a negative impact on children's eating 

habits and weight.85 Several studies examining the effect of portion size on children's eating 

behaviors have shown that these are positively correlated with increased energy intake and 

weight.85,86 Children also learn to eat by observing the eating behaviors imitated by others. For 

example, studies have shown that children's consumption of fruits, vegetables, and milk has 

increased after observing adult consumption of these foods.87 When children observe the eating 

behavior of their peers, the effect is similar: the choice and consumption of vegetables increases.87 

Therefore, active social modeling is an indirect but effective approach to support healthier diets 

for children. 

Parents who are worried about their children’s nutrition may try to reduce their diet, force 

their children to eat healthier foods, or encourage their children to eat healthier foods-these family 

customs may have unintended consequences.88 Children’s access to and consumption of delicious 

foods may lead to their preference or overeating if these foods are readily available.88 Research 

also shows that encouraging or forcing children to eat more fruits and vegetables is associated with 

fewer fruits and vegetables89 and higher dietary fat intake.90 In addition, food rewards can also 

have unintended consequences, because rewarding children for eating healthy foods actually 

reduces attachment to these foods. These results indicate that regardless of parents’ reasons to 

control their children’s eating habits, over-steer will have an adverse effect on children’s food 

intake and weight. Some children may experience eating disorders. Random eating is used to 

describe various irregular eating habits that may or may not guarantee a clear diagnosis of a 
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particular eating disorder. Diagnosed with “Other Specific Food or Eating Disorders (OSFED)”. 

The term "Eating Disorder" is a descriptive term, not a diagnosis. Therefore, although many 

people with eating disorders meet the EDNOS criteria, they may also have eating disorders that do 

not meet the current diagnostic restrictions for eating disorders. However, undiagnosed nutritional 

problems deserve attention and treatment because they can escalate into more serious eating 

disorders and expose people to serious health problems. An impaired diet may not have all the 

typical symptoms of an eating disorder. It is important to remember that even a person with 

irregular eating habits and behaviors can experience tremendous physical, emotional, and mental 

stress.91 In terms of parenting methods, authoritarian eating habits, that is, children's nutritional 

needs are high, and their sensitivity is low, leading to overeating, obesity, refusal to eat, and picky 

eating.72 In contrast, authoritative eating habits, such as strong pressure on eating habits while 

being sensitive to food cues, can encourage healthier eating habits.92 Coupled with the 

understanding of the impact of parenting patterns on children’s eating habits, there is strong 

evidence that the more acceptable “Do as I Do” method is more effective for children’s 

consumption than the unresponsive “Do as I Say” method. Birch et al80 recommended several 

items for parents and guardians, including early avoidance and mediation efforts in general 

parenting, as shown in Table 2.  

General guidelines for parents with feeding their typical children  

Table 2:Guidelines for parents with feeding 

• For the first 6 months of life encourage breastfeeding as much as possible. 

• Build a "flavor bridge" for your baby during pregnancy and breastfeeding by diversifying 

diet and changing different diets for adults. 



29 
 

• Practice reactive parenting with the aid of using distinguishing starvation from different 

misery indicators and warding off with the aid of using usually the usage of meals to 

consolation your child 

• To encourage people to accept and prefer these foods, you should be actively and repeatedly 

exposed to new foods (especially foods that are often rejected, such as vegetables). 

• When changing to solid foods, please provide your children with healthy foods suitable for 

their development. 

• Serve sized quantities which might be developmentally appropriate in your kid's age and 

nutrient needs 

• Choose the time and food your child should eat, but let the child decide how much 

• Trust a regular weight infant reputation to self-adjust his personal consumption 

• Provide your child with a variety of easy-to-obtain nutrient-rich foods instead of high-

calorie, undernourished foods. 

• To model healthy dietary pattern, use you your own behaviors and attitudes 

• Initiate regular family meals to create a positive feeding environment 

 

Dietary Restrictions as interventions in ASD 

The impact of recent dietary interventions on ASD has become apparent. Understanding 

the potential physiological effects of nutritional interventions is important because people with 

ASA already have complex and demanding eating habits.17 Therefore, it is very important to study 

diets because they can also exacerbate the imbalance of the intestinal microbiota and 

gastrointestinal problems. In the literature, the most widely studied nutritional method is the 

“Gluten-Free/Casein-Free Diet (GF/CFD)", "Ketogenic Diet (KD)", "Specific Carbohydrate Diet 

(SCD)” and "Mediterranean Diet" (MD).  
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Gluten-Free/Casein-Free Diet (GF/CFD) 

GF/CFD is one of ASD's dietary interventions. The feature of this diet is to give up all 

types of flour, such as wheat, oats, barley or rye, and baked goods such as bread, cakes, pasta, and 

grain baked goods. Eliminating casein means that dairy products do not enter the body: milk, 

including breast milk, butter, cheese, yogurt, ice-cream or cream. Studies of healthy people have 

shown that a gluten-free diet is associated with a decrease in the number of beneficial gut bacteria, 

the increase the number of original pathogens and have an immunosuppressive effect.93,94 For 

people suffering from ASD and elsewhere, if allergies or allergic intolerance are diagnosed, this 

diet can be recommended.95 ASD reported conflicting results. There is no doubt that a number of 

clinical studies96 are promoting the use of this diet to improve ASD symptoms, indicating that the 

GF/CF diet can reduce the content of peptides in the urine, improve behavior, and reduce 

gastrointestinal symptoms.97 Although other related studies98 intake of this unusual diet will reduce 

fiber intake, thereby exacerbating gastrointestinal problems, the evidence supporting or disproving 

GF/CF in ASD has been banned so far, and the amount, quality and limitations have been studied 

many times within in the literature. 

Ketogenic Diet (KD) 

KD is a high-fat, low-carbohydrate diet, effective for epilepsy patients who do not respond 

to anticonvulsants.97 KD has been studied in various neurological diseases and has been suggested 

for the treatment of ASD. Prescribing KD for ASD sufferers has proven useful effects, especially 

in slight to mild cases, and there are a few reviews of development in signs of epilepsy and 

behavioral disorders.99 The biological knowledge about the role of KD comes from animal 

experiments. In the BTBR T + Itpr3tf/J (BTBR) ASD mouse model, KD has been shown to boost 

ASD activity deficits (such as social skills, repetitive behaviors, and social communication).100 
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Treatment of KD, mice with BTBR also improved the typical ASD defects associated with 

myelination and white matter development/connection by acting on neurotransmitter signaling 

pathways such as glutamate, serotonin, synthase, nitric acid and dopamine.101 In addition, BTBR 

mice showed different gut microbiota characteristics from control mice.102 However, KD is 

associated with an increased risk of defects and inflammatory mitochondria, and its side effects 

such as constipation and reflux can aggravate the gastrointestinal comorbidities of ASD. Diet is 

not enough to verify the feasibility of KD as a remedy for the disease.99 

The Specific Carbohydrate Diet (SCD) 

Specific carbohydrate diet (SCD) is another nutritional regimen used with ASD but there 

are few studies on this regimen. SCD is a diet plan developed for patients with celiac disease103 in 

the 1930s, but it is also used to treat Crohn's disease, ulcerative colitis, diverticulitis and chronic 

diarrhea.104 The aim is to relieve the signs and symptoms of malabsorption and save you the growth 

of pathogenic intestine microbiota. The food plan recommends simple sugars from fruits, a few 

greens and honey, even as the consumption of complicated carbohydrates is restricted due to the 

fact their digestion time is a whole lot longer than easy sugars, and might also additionally cause 

ingestion complications, meals waste turns into a hotbed of pathogenic bacteria. Further studies is 

wanted to in addition compare the usage of the SCD software in kids with ASD. 

Parent’s Attitudes and Beliefs and Children’s Dietary Behavior Intake 

Typical Children 

Parental perception have an immense influence on children’s food habits.105 Studies106,107 have 

shown that the surrounding environment, and in particular the domestic (family) one, has on 

children’s food habits/preferences and the development of their food behavior is very strong and 

influential. Literature on the topic is wide and projects several variables affecting this relationship. 
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Most of previous research106 highlighted the effect of family income (Perceived Barriers) on food 

habits. In specific, high-income families can afford a healthier diet, characterized by a high intake 

of healthier options of fruit, vegetables, fish, and dairy products; further, they choose for their 

children, foods rich in protein, polyunsaturated fats, folic acid, calcium, and iron.108 In contrast, 

low-income families consume, higher amounts of meat products, whole milk, fats, sugars, 

potatoes, and cereals, while the consumption of fruit and vegetables is lesser (unaffordability).106 

It is interesting to note that although in the low-income families there is a high rate of overweight 

and obese children, 109 recent studies have pointed out a reversal results in this trend.110 There may 

be 2 reasons for the same:  

(i) Higher the presence of parents during meals more is the association to a greater control 

over the food taken by their children. 

(ii) The possibility of meals planned at home is linked to low income in the families.111,112 

Education is another potential aspect affecting the food habits—along with income. Previous 

studies106,112 examining this relationship have pointed a positive effect of parental level of 

education on children’s intake of healthy foods such as fruit, vegetables, and fish. Furthermore, 

parental level of education is directly proportional to children’s intake of calcium, carbohydrates, 

proteins, fibers, folic acid, and vitamin A.106,113 To this credit, educated mothers provide a more 

balanced diet to their child110 compared to those less educated which tend to prefer an unhealthy 

diet richer in added sugars.106 

Healthier food habits are also associated in the culture of eating food at home.114 Common analogy, 

children’s food habits are positively influenced by parental food behavior according to the cross 

sectional studies.115,116 For example, a parent’s diet poor in fruit and vegetables will have direct 

influence on the child to eat lower amounts of these foods as highlighted by another observational 
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study.117 An exploratory study118 states that parent food habits, indeed, are used as models by 

children who may decide either to conform to, or distance from these models. The habit of eating 

food at home also allows to bring children closer (observant) to meal preparation, which is known 

to affect positively both: healthy food habits and physical activities as observed by observed in the 

results of a multifamily focus groups.118 The effects on the latter are enhanced when the whole 

family is involved according to few cross sectional studies.119–121 

Lastly, literature also acknowledges on how the parental awareness about the nutritional 

characteristics of foods influences children’s food habits.122 More specifically, higher parental 

awareness (Perceived Susceptibility and Threat) about nutritional characteristics of food better and 

healthier will be child’s food habits.122 Parental awareness of food nutritional characteristics, will 

certainly decreases the purchase and consumption of unhealthy salty snacks and soft drinks, and 

increase the expenditure in healthy fruits and vegetables.105,123,124 

Children with ASD 

Children adapt to the caregivers for dietary behaviors, food likes/dislikes and consumption pattern 

are finally groomed by their feeding style. Furthermore, it is interesting to note that the mother's 

educational qualification, job and food management techniques along with the interest, food habits, 

attitudes, beliefs and knowledge directly influence and has an impact on  the nutrient intakes of 

children.125 Parents of children with ASD tend to more apprehensive about their child's food intake, 

dietary habits or mealtime behaviors, including inclination for certain textures, refusal to new 

foods and picky behavior that differs from that of normally developing children.126 Though the 

behaviors and influence of primary caregivers (Perceived Susceptibility and Threats) are closely 

associated with childhood dietary intake, food habits/perceptions and behaviors, only a few 

studies43,126 have been undertaken in pre-school aged children with ASD. A Korean study127 
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demonstrated that the food habits of primary caregiver were related to those of children with ASD 

in the age group of 6-12. The study further highlighted that high nutritional perception and 

nutritional knowledge of caregiver was related to balanced weight status of children with ASD. It 

was also observed that the energy intake of children with ASD were met as per the Korean  Dietary 

reference value of caregivers whose nutritional knowledge score was high.128 

Nutrients like calcium, potassium, vitamin A and folate were found to be less than the reference 

value127  in children with ASD in Korea, as they were also found to have low intake of fruits and 

vegetables. Primary caregivers influenced unhealthy eating behaviors such as overeating, more 

salt in the diet and fussy/picky eating.127 Several factors, such as family members, family 

environment and schooling hours directly affect the dietary behavior in a child with ASD, but the 

mother’s influence had the greatest effect of all of them in the eating perception.129 Moreover, 

when the mother's food habits, attitudes and interest in the child’s nutrition was in place then that  

influenced the child's dietary perceptions positively.130 Lazarou in his study 131 reported that when 

parents had better understanding of nutrition and food habits themselves then children had higher  

and healthy intakes and better eating behaviors. 

Autism’s Clinical Companions: Frequent Comorbidities with ASD 

There are several co-occurring physical and mental health conditions associated with ASD 33 that 

are important for general pediatricians, general physicians, and non-specialists to be familiar with, 

since they provide major healthcare services for people with ASD. These include:  

• Feeding/eating challenges and Obesity: The two most common feeding or eating disorders 

for pediatricians/clinicians to be mindful of in their patients with ASD are selective eating and 

obesity. Thirty percent of children with ASD are obese, compared with 13% of the normal 



35 
 

population. Sensory issues, anxiety, side effects of medication, isolation from society, and 

activity level can all be associating and underlying factors.33  

• Epilepsy/Seizures: Epilepsy34 is seen in a remarkable 25% to 40% of individuals with ASD, 

compared to 2% to 3% of the general population, and seizures are a major symptoms which 

are of concern for families. Research found intellectual delay, an underlying neurologic 

disability, family history of epilepsy, and severe cognitive delay/abnormality increase the risk 

of epilepsy in patients with ASD.34 

Symptoms to inquire with parents include constant/repeated, unexplained abrupt/quick 

changes in behavior such as staring spells, muscle stiffening, involuntary movements/jerking 

of limbs, or sudden sleepiness or sleep issues. Others might be unalarmed, random, 

unexplained, and significant irritability or aggression, or retreat in normal development. 

• Sleep disorders/disturbance: Anywhere from 50% to 80% of children with autism suffer with 

chronic sleep issues — and so, their parents. Problems may include but not limit to difficulty 

in sleeping, frequent wakening, and prolonged time of keeping awake, or rising very early. 

Sleep issues are closely related to daytime behaviors and thus affect the life quality for the 

entire family. Sleep could be affected by genetics, medication, and anxiety. Common 

interventions with sleep hygiene  can help, and experts have put together parent-guided 

programs to support/help improve sleep issues in children with ASD.35 

• ADHD, Anxiety, Depression: Psychiatric comorbidity of some form is seen in as many as 

85% of children35 with autism, and 35% are taking treatment with at least 1 psychotropic 

medication. The most common diagnosed comorbidity seen are ADHD, anxiety, and 

depression, with anxiety and depression being particularly high and so it is important to watch 

for in teenage children, as they become more self-aware/self-contious.132 
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ADHD can be extremely tricky and difficult to distinguish from ASD, even for trained 

and experienced clinicians, as the core symptoms of ASD could look like attention problems 

or hyperactivity (lack of eye contact, repetitive behaviors, etc.). 

• Gastrointestinal disorders: As many as 85% of patients with ASD experience GI disorders. 

Despite the high percentage, no known genetic or neurologic explanation has been linked to 

the occurrence of GI issues. Many children and adults with ASD are quite in discomfort, 

probably due to GI disorders.133 

Symptomatic behavioral clues that an individual may be experiencing (pain) related to GI 

problems (diarrhea, constipation, gaseousness, or painful bowel movements) include arching the 

back, pressing the belly, or gritting teeth. Patients with GERD might strain the neck, hold the jaw 

out, tap the throat, will not lie down, experience lack of sound sleep, or deny food. It may take 

some probing to find the root cause of GI problems in individuals with ASD, since many have 

special or restricted diets due to oral sensory issues or parental choice (gluten- and casein-free).132 

In some cases, medication may be causing GI side effects.  

These issues can last lifetime but may also disappear or diminish at different stages of life. 

Shockingly, various studies show that individuals with ASD have remarkably shorter lifespans not 

due to the condition (autism) itself, but due to co-occurring mental and physical health conditions. 

Diagnosis of comorbidities may be challenging as most people with ASD have difficulty 

identifying and revealing their symptoms. Physical discomfort might promote spikes or incidences 

in self-soothing constant behaviors as well as irritable, aggressive, self-injurious, and other 

challenging behavioral issues. That makes it challenging to differentiate out whether the unusual 

behaviors are connected to ASD or to physical discomfort because of co-occurring condition.  
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Feeding guidelines for children with feeding difficulties 

Researchers in their study135,136 have done clinical investigations systematically and have listed 

some viable practical approaches to manage feeding in children with feeding issues. Thus, 

following are the basic feeding principles for children with feeding difficulties: 

1. Boundaries should be maintained appropriately. 

2. A child-size chair at the table should be used and all kinds of distraction (e.g., television 

viewing, games, cell phones, toys, and books) or noise should be avoided. 

3. Avoid snacks and beverages between meals to promote and maximize appetite, Feeding 

should be only at intervals of 3–4 hours. 

4. Anxiety, anger, and excitement should not be revealed ever at mealtime. Only keep an 

ever-smiling face and a neutral pleasant attitude. 

5. Mealtime duration should not be longer than 20–30 minutes  

6. Use only small helping sizes and serve age suitable foods to suit the child’s oral motor 

development. 

7. Introduce one new food at a time and systematically, and offer a food repeatedly, at least 

5 to 15 times, before trying another one or giving up. 

8. Toddlers should be encouraged to feed themselves using a spoon or a fork. 

9. Let the child make a mess while feeding on his/her own during mealtimes. Do not keep 

wiping every time in between child’s eating or drinking. 

Role of Dietitian, Therapist and Physician 

Once a child is diagnosed with ASD and has feeding difficulties, the physician refers the child to 

a team of therapists and dietitians. The team of healthcare professionals work in conjunction with 

each other with a primary goal of feeding therapy, i.e. to help parents develop a normal, effective 



38 
 

feeding patterns and behaviors in their child. The therapists work in close proximity with the 

children and their immediate families and caregiver to detect the source of the child’s difficulties 

and develop a game plan with specific therapies to make the entire eating process easier and more 

enjoyable. The skills taught to a child is very basic and are determined based on his/her needs and 

thus will differ from child to child.  The most common skills taught135 to these children are: 

1. Oral Skills – Therapists teach the skills required to eat or drink, due to delay in 

development. Further on, the therapists work with the children to teach them additional 

skills on how to control and coordinate chewing, sipping from a cup, sucking, and 

swallowing while eating and drinking simultaneously. They also work with the children to 

increase each child’s oral strength/durability and motion range.  

2. Food Orientation – Therapists also work with children and their families to increase the 

intake and variety of foods the child is ready to eat. Most children, more so those with 

sensory aversion issues, or those who have had a very limited awareness/exposure to a 

variety of foods, may be taught and guided with skills on how to minimize their sensitivities 

to food and their textures.  

Therapists also teach and assist with patients to help them get the self-feeding independence137 that 

many of them desire, by teaching basic skills like drinking from a cup, using a spoon or fork to eat 

or drinking using a straw. By teaching the child basic skills of feeding and how to reduce mealtime 

unpleasant behaviors and retraining the child’s parent/caregiver on how to indulge in a positive 

mealtime experience, meals and snacks may become easier and enjoyable for the entire family.  

Nutrition is not one size fits all! The dietitian will evaluate and assess diet, health, and nutritional 

concerns on an individual level using the most current evidence-based research. In addition, they 

are mindful of the unique health and behavior concerns that may be present with autism. The 
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experts will create a customized plan to help improve the child’s nutrition in a way that works for 

the family.  The dietitian will educate on a lifestyle that is sustainable for the child with selective 

eating and behaviors. They will execute the following: 

• Assess and evaluate dietary intake and health status. 

• Determine where potential nutrient deficiencies may exist. 

• Identify if there is adequate energy or calorie intake to support growth and development. 

• Educate on serving size and food group recommendations for the child’s age and specific 

situation. 

• Assist with the implementation of doctor-recommended dietary interventions. 

• Provide tips on increasing food acceptance and quality of nutrition. 

• Assist with physical activity recommendations and plans. 
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Statement of the Problem 
Some characteristics specific to autism such as hypersensitivity to sensation (touch) and 

behavioral stubbornness that instigate individuals to deny novel experiences are shadowed in the 

attitudes of food denial and food selection in children with ASD.17,136,137 In addition to the specific 

characters of ASD that may lead to restrictive dietary behavior, Curtin et al138 indicates that 

children with ASD who choose to be highly restrictive in terms of what they will or will not eat, 

have more behavioral issues at mealtimes, subsequently creating higher conjugal stress for their 

parents. The occurrence of severe behavioral issues in children with ASD was shown to increase 

the possibility of the parents suffering from symptoms of anxiety/depression. Conversely, evidence 

also indicate that parental behavior may equally affect the course of autism from the child's early 

years until adulthood.139,140 Within this background, in order to better understand the eating 

behavior/problems of the child with ASD, not only the specific characteristics of ASD must be 

taken into consideration, but also the parents’ attitude and  behavior in relation to the child's dietary 

restrictions and preferences. Skinner et al141 examined children's food preferences/choices and 

inferred that the mothers with held  their children with foods that they themselves disliked, and 

that the children were more than likely to not reject the food that their mothers enjoyed the most. 

Some mothers favor faster to their children's food demands and make many exclusions, 

catering and letting them choose the food they what to eat. This favoring attitude appears to be 

justified by the mother's belief that the dietary habits of children with ASD are very selective and 

very restrictive. According to Birch,73 when given the chance to choose, our genetic predisposition 

induces us to reject anything that is unfamiliar. Added to that there is a tendency to choose foods 

that taste sweet or salty, foods that are part of a social context and foods, when consumed, are 

supported by a positive sensation, e.g., dense-energy foods consumed when a person is hungry.73 
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Thus to conclude, food choices are part of the arsenal of every  individual human being and every 

child, but can be mis-interpreted with the specific selectivity of autism. At the same time, guarded 

by ASD, parents may get dejected or fore go on their attempts to stipulate a more stricter dietary 

education and give in to their children's demands. 

Children use inappropriate behavior as a strategy to ensure that they get their way to eating 

their desired and reject anything of their dislike or something they are not familiar with. With the 

fear the mother has that the child may not eat anything pushes her to succumb to the child to eat 

anything at all or even give in to him/her to eat anything that the mother believes he/she will like. 

Thus, depending on the child's demands and the attitudes of the family, a repetitive loop may be 

defined with regards to the dynamics of food intake. In the first take, the food demanded by the 

child (or the food that the child's parents suppose will please him/her) is offered instantly and used 

as a bargaining tactic. Subsequently, the child consistently refuses any food that is not in the list 

of his/her likes so that the main meals (lunch and dinner) are substituted with snacks with very 

less nutritional value. A restricted diet is then in place, the contents of which were demanded by 

the communication between the attitudes and behavior of the child and those of the family with 

respect to food intake. During this process, the child begins to play games and add pressure to get 

specific foods by crying with insistence constantly, self-mutilating and screaming if the child has 

not mastered speech. In a study142 it was inferred that the children's attitude reversed completely 

when they were by themselves with their father, suggesting the possibility that the person/caretaker 

taking care of the child is encouraging the unwarranted eating behavior. Some studies indicate that 

the anxiety prevails in the mothers of individuals with ASD and it is very high which could be 

contributing to more permissive behaviors with respect to the children's demands rather than  

adhering to a more educational approach, even with respect to dietary knowledge.143–145  
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To sum it up, it is evident from literature that parenting and feeding styles along with parent 

involvement (Providers, Role Models and Regulators) has an impact over the child’s eating 

behavior and intake irrespective of their condition (Typical or ASD). It is also evident from several 

studies done, that parent’s nutrition perception and nutrition knowledge have positive effect on 

children’s dietary behavior and their dietary intake, irrespective of whether the child under the 

spectrum or a typically growing child. Most nutrient intake of these children, whose parents have 

high nutritional knowledge, are at moderation. However, calcium potassium, vit A & folate seems 

to be lower than the reference value. Most of these studies with children under the spectrum were 

conducted in East Asia. (Korea, China, and Japan) in the age group of interest of the present study. 

There is not much evidence from literature that has assessed parent’s attitudes and beliefs in the 

US for children with ASD in the age group of 5-13. Thus, this study is warranted to assess parent’s 

attitudes and beliefs of children with ASD with respect to their dietary behavior using a Health 

Belief Model. This cross-sectional descriptive study will assess the relationship between parent’s 

perceived barriers and self-efficacy with their child’s dietary behavior. With the emerging 

popularity of GF/CFD’s in this population, it is possible that these children may lack calcium, 

dietary fiber, vit D and calories. Thus, the study will also assess parent’s attitudes and beliefs with 

respect to dietary fiber, calcium, vitamin D and calorie intake.  

Theoretical Framework 
The Health Belief Model 

The Health Belief model (HBM) is a conceptual framework, which would be used for guiding 

parents with healthy eating habits and combats the co-occurring or the co-morbidities along with 

the existing condition of Special Needs (ASD, ADHD and Asperger’s). This model is chosen, as it 

is most popularly used conceptual framework for explaining, elucidating. predicting and an 
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influential factor for health-related behavior and has received great constant support from both 

prospective and retrospective studies.146 Key elements of the HBM focuses on the beliefs of 

parents’/guardians’ understanding about health conditions which would possibly predict their 

health-related behaviors. The predicted ability of the parents/caregivers would vary depending on 

their ability to gauge the presence of perceived susceptibility, severity, benefits of action, barriers 

of action and the sense of self-efficacy of the targeted population. Programs involving parents 

based on models with social learning  have been studied extensively in many studies and have 

been shown to be promising in promoting positive changes in both parent and child behaviors.147 

In specifics, they are  one of the best evidence-based solutions for children and young adults with 

problems like disruptive behaviors and ADHD.147,148 Though parent involvement is increasing, 

there is  little research that has been done on testing factors related to involving the parents in 

interventions with parenting. There is a dearth of research based by a theoretical framework, as 

most present studies have based on variables of convenience.149 This study will therefore provide 

an important novel application of HBM and the rationale for using HBM is as follows: 

• Perceived Susceptibility: This refers to an assessment of risk of developing health problems 

with unmanaged co-occurring symptoms subjectively.150 According to HBM model parents 

are more likely to involve in a positive behavior in terms of diet, activities, and therapies only 

if they feel that their child is vulnerable to developing behavioral problems in the future. For 

this positive behavior to occur in parents, they must be informed about the condition and 

associated problems with the condition if not attended early on. Knowledge about their child’s 

condition and possible consequences will alarm the parents to adapt to positive behavior 

towards their child’s diet and lifestyle.  
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Parents/Guardians with low perceived susceptibility may deny that their child is at a 

risk of contracting any major health issues. Some others may even acknowledge the possibility 

that their child could develop some severe health conditions, but believe it is very unlikely. 

These set of parents who believe that their child is at an exceptionally low risk of developing 

any complications or disease conditions on a later date with the co-occurring symptoms, are 

more likely to engage in unhealthy eating and lifestyle. Parents/Guardians who do perceive a 

high risk of developing any major health conditions as an adult, would engage in seeking help 

and following guidelines to give their child a healthy growing. This is more with the fear, that 

the parents/guardians realize that as even as an adult, their child, maybe dependent on them for 

their day-to-day living.  

• Perceived Severity: This refers to the assessment of the severity of a problem with health and 

its consequences.151 The HBM proposes that parents/guardians who perceive co-occurring 

symptoms in special needs, to be a condition of a serious nature, are more likely to engage in 

giving their child necessary attention to healthy living. This is more so, because the 

parents/guardians believe that by decreasing the co-occurring symptoms will probably delay 

or quash a chance of developing any major health conditions. This way the child will also get 

relief and will be able to lead a close to normal life.  

The combination of severity and susceptibility maybe a threat. If the parent/guardian 

has enough knowledge and awareness of what complications the child may face on a later date 

as an adult, if the co-occurring symptoms are not addressed at the very beginning, then, the 

parents/guardians would take keen interest in decreasing the co-occurring symptoms in which 

ever healthy way possible.  
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• Perceived Benefits: Health-related behaviors are also affected by the perceived benefits of 

taking action.152 The perceived benefits refer to an individual’s understanding about the 

complications, severity of the conditions and what they have read or heard from their friends 

and family. If the parent/guardian has heard from their friends with similar conditioned child 

about a diet or supplement which may have benefitted them then these parents would want to 

follow the same regimen irrespective of easy availability and convenience to try it. If a parent 

hears about gluten-casein free diet or benefits of probiotics, then they would surely want to try 

it for their child.  

• Perceived Barriers: Health-related behaviors are also an action of perceived barriers to acting. 

It is an individual’s evaluation of the adversity to behavior change.153,154 Even if the 

parent/guardian perceives the co-occurring symptoms to be threatening and believes that a 

healthy food choice or therapy will reduce the threat effectively, barriers may stop engagement 

in these health promoting behaviors. The barriers could be financial, situational or social 

aspects. For instance, a parent/guardian may not be able to afford fresh foods and vegetables 

and may not receive any public food assistance, or the parent may work long hours and not 

have time to cook fresh and healthy. 

• Self-Efficacy: This refers to an individual’s perception of his/her ability to successfully 

conduct a behavior.155 The parent/guardian needs constant re-assurance that they are doing a 

good job rearing their child. This would give them a boost to try and continue to work with 

their children, to decrease their child’s co-occurring symptoms. Thus, support from home, 

workplace, school and society will make an impact on the parent’s/guardian’s attitude towards 

working to decrease their child’s co-occurring symptoms and thus decreasing the chance of 

developing any severe health conditions later. 
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Conceptual Framework 

Figure 8: Healthy Eating and Behavior 

According to this HBM model, parents are more likely to involve in a positive behavior, in 

terms of their diet, activities and therapies, only if they feel that their child is susceptible to 

developing behavioral problems in the future. (Perceived Susceptibility). Parents, if believed, that 

those problems will have a highly negative impact, then behavior towards their child’s well-being 

will be positive (Perceived Severity). If parents perceive that healthy eating (including food from 

all groups) will be effective in reducing the risk of behavioral problems in their children, 

(Perceived Benefits), then, their attitudes would be of a positive nature. If parents find do following 

steps to healthy living too demanding, in terms of finance, time and practicality, they will falter 

from practicing a healthy living lifestyle (Perceived Barriers). If parents feel confident, that with 



47 
 

the support of family and friends, guidance from professionals from the field will be able to work 

with their child’s dietary intake and behavior, then they would show positive health behavior. 

(Perceived Self-Efficacy). All the discussed constructs are as seen in figure 8.  

Research Aims 
The overall aim for this project was to examine the relationship between parents’ attitudes and 

beliefs towards their ASD children and the children’s dietary behaviors. The specific aims for this 

research project were:  

Primary Research Aims: 

1. Aim 1: To describe the diet quality of children with autism using Healthy Eating Index 

(HEI) scores 

Hypothesis: HEI score will be lower in children with autism as compared to their counter  

parts in the age group of 5-13 years. 

2. Aim 2: To Assess the relationship between parents' perceived barriers and children's dietary 

behaviors. 

Hypothesis: Higher parent perceived barriers will be negatively associated with child’s 

dietary behavior score assessed by Brief Autism Mealtime Behavior Inventory (BAMBI) 

3. Aim 3: To Assess the relationship between parents' self-efficacy and children's dietary 

behaviors. 

Hypothesis: Higher parent self-efficacy will be positively associated with child’s dietary 

behavior score assessed by Brief Autism Mealtime Behavior Inventory (BAMBI). 

4. Aim 4: To Assess the relationship between parents' perceived barriers and children's 

calorie, dietary fiber, calcium and vitamin D intakes. 

Hypothesis: Higher parent perceived barriers will be associated with inadequate intakes 

of calorie, dietary fiber, calcium and vitamin D. 

5. Aim 5: To Assess the relationship between parents' self-efficacy and children's calorie, 

dietary fiber, calcium and vitamin D intakes. 
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Hypothesis: Higher parent self-efficacy will be associated with adequate intakes of calorie, 

dietary fiber, calcium and vitamin D. 

An exploratory analysis was conducted to assess the relationship between constructs of perceived 

susceptibility, benefits with children’s dietary behaviors, as secondary aims to this study. The 

secondary aims also looked at the effect of dietary intake (fiber, moisture, HEI and GF/CF diet) 

on gastrointestinal systems. It also explored the difference in dietary intake between children 

consuming GF/CF and regular diets. The study also looked at the effect of dietary intake on BMI 

of the study participants.  

Secondary Aims: 

1. To assess the relationship between parents’ perceived susceptibility and children's dietary 

behaviors 

2. To assess the relationship between parents’ perceived severity and children's dietary 

behaviors 

3. To assess the relationship between parents’ perceived benefits and children's dietary 

behaviors 

4. To assess the relationship between dietary intake and gastrointestinal symptoms 

5. To assess the relationship between dietary intake and GF/CF diets. 

6. To assess the relationship between dietary behavior and BMI 

Methodology 
Study Design 

A cross-sectional study of descriptive nature was conducted to assess attitudes and beliefs 

of parents towards their children with special needs and how these attitudes and beliefs may be 

associated with dietary intake and diet-related behaviors.  Data about children’s behavior during 

mealtime as well as parents’ or caregivers’ beliefs and attitudes towards their children’s dietary 

behavior were collected via a self-administered online questionnaire or by principle investigator 
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filling out the surveys on behalf of the participants with their inputs over a telephonic interview. 

Dietary intake data corresponding to one weekday and one weekend day were collected by phone 

interviews conducted with parents or caregivers.  

Study participants and inclusion criteria 

Children with a diagnosis of autism, aged between 5 and 13 years were recruited for this 

study between October 2020 and March 2021. The diagnosis of the participants was determined 

by their Individualized Educational Plan (IEP), which school authorities had on record, for 

children who participated through schools. For children who participated through other means, 

their diagnosis was ascertained by their support groups, therapists or their parents and caregivers.  

Although parent involvement of children with autism is from infancy to onwards,156,157 

schooling age of elementary schools in the ESE program ranged between 5 and 13 years. Children 

with ASD under the age of 5, fall under the individual family service plans (IFSPs). Through this 

program children in their toddler years can avail several services like Early Intervention, 

Government Aids like WIC, etc., where they and their family are served. They may not have issues 

as compared to older children who are beyond the service age cut-off. Hence, we may not get a 

true picture of the issues, parents/caregivers may face. Thus, the afore mentioned reasons are the 

rational for selecting the age group 5-13 years. The dependency of a parent by these children may 

vary depending on the severity of their condition. Another inclusion criterion was that the child 

with autism should consume solid foods orally and not be on any enteral or parenteral feeding.  

Private elementary schools (‘Jax School for Autism’, ’Little Star Center’, ’North Florida 

School of Special Education’) primarily in the North Florida Region who provide the Exceptional 

Student Education (ESE) program were approached for distribution of flyers about the study. Some 

participants attending public school were recruited by the principal investigator’s personal contacts 



50 
 

through email and WHATSAPP. Participants were also reached via support groups (‘Pure Hearts 

of Georgia (GA)’, ‘A Broader Spectrum of Therapies (PA)’, ‘A Mother’s Rest Charitable Respite 

Foundation (MD)’) and, through a snowball sampling method, a wider audience was recruited 

from all over the USA including Autism-focused organizations such ‘Autism Speaks’, ‘Autism 

Society of America’, ‘Autistic Self-Advocacy Network’, ‘Autism Research Institute’, ‘Autism 

Science Foundation’, and the ‘Autism National Committee’. Participants were also recruited from 

India through a support group named ‘Forum for Autism’ where snowball sampling method was 

used to recruit 30 participants. Once the parent contacted the principal investigator via email or 

phone, as indicated in the flyer, a link was sent to them for their consent along with study 

instructions, available on an online survey website. Upon consenting to participate in the study, 

the parents were provided with an individual Qualtrics link and prompted to answer Demographic 

questions (Appendix B), Nutrition and Health Awareness Questions (Appendix C), BAMBI 

Questionnaire (Appendix D). The parents were then contacted by phone at an agreeable time as 

indicated in the consent form (Appendix A) to record the 24-hour dietary recall for one weekday 

and one weekend day.  

This study was approved by the Institutional Review Board at the University of North 

Florida and all participants provided a signed electronic consent form prior to participating in the 

study. 

Data Collection 
Consent Form (Appendix A) 

A consent from the parent of the participant was acquired virtually in Qualtrics, before the 

actual survey questionnaire was presented to them online, through Qualtrics. 

General Questionnaire and Pertinent Information (Appendix B) 
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The questionnaire survey was completed by participants either through self-reporting on 

the online survey in Qualtrics or via telephonic interviews between parents and the principle 

investigator.  

Parents completed the questionnaire in which information regarding children’s 

anthropometrics, gastrointestinal symptoms, sleep issues were obtained. This questionnaire also 

had parent’s educational and employment status.  

Nutrition and Health Awareness Questionnaire (Appendix C) 

The Nutrition and Health Awareness Questionnaire is a 27-item questionnaire which has 

been adapted from among the validated questionnaires used in previous studies158,159 to measure 

the constructs of the Health Belief Model (HBM) of interest in this study. The questionnaire 

addresses the constructs of the HBM including parents’ perceived susceptibility, severity, benefits, 

barriers and self-efficacy to positive feeding behaviors in their children. The questionnaire 

measured Perceived Susceptibility and Severity with questions 1-13, perceived barriers with 

questions 14-19, perceived benefits and self-efficacy with questions 20-27. All four constructs 

were measured using a 5-point Likert Scale where 1=Strongly Disagree, 2=Disagree, 3=Neutral, 

4=Agree and 5=Strongly Agree. The score ranges from 27 to 135.  

Brief Autism Mealtime Behavior Inventory (BAMBI) – (Appendix D) 

BAMBI is a validated questionnaire specifically developed for children with 

autism.157,160,161 The questionnaire addresses the child’s difficulties at the mealtime including 

foods offered, presentation, texture, smell and sitting at the table. The 18 items of the questionnaire 

are measured using a 5-point Likert Scale where 5=Always, 4=Often, 3=Occasionally, 2=Seldom 

and 1=Never. The score ranges from 18 to 90.  

Dietary Recall (Appendix E) 
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Using the ASA24 Recall Tool162 (NIH – National Cancer Institute), the children’s dietary 

intake during one weekday and weekend day was recorded via interview with the parents. Online 

pictures were presented for some parents to easily determine the food type and portion size. Some 

parents chose to share pictures of the supplements that their child was consuming, which helped 

determine the nutrients in the supplements and add it to the ASA24 Recall. Extensive evidence has 

demonstrated the validity of 24-hour dietary recalls, which provide exceptional quality of dietary 

intake data with minimal bias, thus making it a reliable tool for policing the diets of populations 

and for studying relationships between diet and diseases.163,164 

Data Analysis 
The sample size calculator by Qualtrics165 was used to determine the ideal sample size for 

data collection. A minimum ideal sample size of 66 was determined as illustrated in table 3 below. 

Table 3: Sample Size Calculation 

Total Number of Public Elementary Students in Duval County166 80.560 

Total Number of Private Elementary Students in Duval County167 25,970 

Total Elementary Students in Duval County 106, 530 

Special Needs Students in Duval County (1:54)168 1972 

Confidence Level 90% 

Margin of Error 10% 

Ideal Sample Size 66 

Prior to data analysis the data were reviewed for missing values but there were no missing 

data. The Nutrition & Health Awareness questionnaire and BAMBI questionnaire were imported 

into SPSS (version 26). Internal consistency for the factors in the questionnaire was checked by 

running a Cronbach’s  coefficient test on the responses. 

All the nutrient values from the dietary recall were exported as an Excel spreadsheet to 

calculate the Healthy Eating Index (HEI) scores for the participants from India and the USA, 

separately. The HEI calculation was based on the 2015 Dietary Guidelines and comprised the 
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components namely: total fruit, whole fruit, total vegetables, dark green and orange vegetables and 

legumes, total grains, whole grains, meat and beans, milk, oils, sodium, saturated fat, and calories 

from solid fat, alcohol, and added sugar.169 A score of up to 100 is possible where higher scores 

reflect higher diet quality The reliability and validity of the HEI were established by the original 

authors170.These scores were further used as a variable to determine the relationship between diet 

quality and GI symptoms. 

Descriptive statistics were generated for all variables, where frequencies and percentages 

were calculated for the gender, age, parent’s educational qualification, parent’s employment status, 

sleep issues, GI issues and GF/CF diets, and means and standard deviations calculated for dietary 

nutrients, derived from the ASA24-hr recall tool. 

Histograms were generated using the data from the constructs (Perceived Susceptibility, 

Severity, Benefits, Barriers & Self-Efficacy) and dietary behavior (BAMBI) to determine the 

distribution of the sample. Non-parametric tests were executed, as the distribution of the data was 

not normal.  

Spearman’s correlation coefficients were generated to determine the correlation between 

constructs of HBM with BAMBI and calorie intake, and BMI with calorie intake. Partial 

correlations were also generated between HBM constructs and BAMBI, factoring in age of 

participants. 

Logistic regression models were constructed to determine the associations between dietary 

variables and the presence or absence of GI issues.  

A Wilcoxon Rank Sum test was conducted to compare nutrient intake (Calorie, 

Carbohydrates, Protein, Lipids, Moisture, Fiber) between children who followed a GF/CF diet 



54 
 

versus those who did not. Data analysis was conducted using IBM SPSS version 26.0 software,171 

and P-values lesser than 0.05 were considered significant statistically. A One-Sample T-test was 

performed to identify the difference in the medians of the observed HEI Score amongst participants 

from US with Autism and the national standard for HEI Score in typically growing children from 

the US. 
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Results 
A total of 109 children participated in this study. 

Table 4: Demographics, gastrointestinal symptoms and sleep status of children with autism 
 

Participants Characteristics N % 

Country   

   USA 79 72% 

   India 30 28% 

Sex 
  

    Male 96 88% 

    Female 13 12% 

Age Group   

    Primary School 64 59% 

    Middle School 45 41% 

Race   

    African American 23 21% 

    Asian 43 39% 

    Caucasian 31 28% 

    Hispanic or Latino 12 11% 

    Other 0 0% 

Parent Employment Status   

    Employed 53 49% 

    Homemaker 35 32% 

    Unemployed 21 19% 

Parent Education 
  

    Graduates (College 3yrs +) 70 64% 

    Non-Graduates (GED and below) 39 36% 

Sleep Issues 
  

    Yes 54 50% 

    No 55 50% 

GI Discomfort   

    Yes  62 57% 

    No  47 43% 

Special Diet   

    Yes (GF/CFd) 44 40% 

    No 65 60% 
d GF/CF - Gluten Free / Casein Free Diet 

Table 4 presents descriptive statistics for participants’ characteristics. It also gives general 

demographic information about the parents along with their educational and employment status. 

There were 79 participants from the US and 30 from India. There were more boys than girls in the 

study, as expected. However, the boys to girls ratio was higher than seen in earlier studies.172 The 
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majority of the population in this study were in the Primary age group with a mean age of 10 years. 

The population of the study was ethnically and geographically diverse. The states of residence 

reported by participants from India and the U.S. are illustrated below, in Figures 9 and 10, 

respectively. The survey was mostly taken by the mothers (90%) of the participants though there 

were few fathers (10%) who took the survey in this sample. Fifty percent of the population in the 

study had sleep issues. GI issues (constipation) were seen in 57% of the participants. Only 44% of 

the participants were on a GF/CF (Gluten Free/Casein Free diet). Cronbach’s α coefficient was 

calculated to estimate the reliability in the General Questionnaire (α coefficients > 0.87) for the 

reported factors. 

Table 5: BMI Percentile Analysis 

BMI Percentile 
Total 

Girls (n=13) Boys (n=96) 

Min % 1 1 

Max % 97.3 99.9 

Median 83.2 95.6 

Obese % 15.4 52.1 

Overweight % 30.8 12.5 

Normal % 38.5 22.9 

Table 5 represents the BMI analysis for the study participants. The BMI percentiles ranged for 1 

– 99%. Approximately 52% of the boys and 15.4% of girls were classified as obese, based on BMI 

percentiles. 
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Figure 9: Map of Indian Participants 

 

 
Figure 10: Map of USA Participants 
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Figure 11: Radar plot of the components of the Healthy Eating Index (HEI) of Children ages 5-13 Diagnosed with Autism Spectrum 
Disorder for all participants. 

Aim 1 of this study was to assess the diet quality of children with autism. Figure 11 represents the 

components of the Healthy Eating Index (HEI) of the study participants in a Radar Plot. The mean 

HEI Score for all participants was 69.8. In view of the striking differences in dietary habits between 

children living in the U.S. and India, separate radar plots were constructed for each group. 

Figure 12 represents the HEI radar plot stratified by country of residence. The orange line 

corresponds to children in India (N=30) and the blue line corresponds to children living in the U. 

S. (N=79). The HEI scores for children living in the U.S. and India were 65 and 83, respectively. 

The HEI Score for the children living in the U.S. was compared with the HEI Score of a national 

sample of typically growing children (HEI=53), in the same age group of 5-13 years, using a one 

sample t-test. It was found that the HEI Score of typically growing children in the US was slightly 

lower (M=53, SD=13.9) than found in the study population with ASD, in the US, t(78)=t7.6, 

p=0.00. 
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Figure 12:Radar plot of the components of the Healthy Eating Index (HEI) of Children ages 5-13 Diagnosed with Autism Spectrum 
Disorder from US & India 

Table 6 presents the HEI scores for each component of the HEI. The table indicates that intakes of 

whole fruits, total vegetables, greens and beans, whole grains, total protein foods and seafood and 

plant proteins were inadequate.  

Table 6: Healthy Eating Index Scores for all Components 

  
Maximum 

Score 
HEI Scores 

Adequacy:   
Total Fruits 5 3.6 

Whole Fruits 5 3.4 
Total Vegetables 5 3.2 

Greens and Beans 5 2.2 
Whole Grains 10 5.5 

Dairy 10 7.5 
Total Protein Foods 5 3.7 

Seafood and Plant Proteins 5 2.5 
Fatty Acids 10 9 

Moderation:   
Refined Grains 10 6.3 

Sodium 10 5.7 
Added Sugars 10 9 
Saturated Fats 10 8 

HEI Score 100 69.8 
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Table 7:Spearman correlations between parents’ perceived barriers, self-efficacy and dietary behavior of children with autism 
for all participants. 

 rs P-value 

Perceived Barriers & Dietary Behavior - .794 <.001 

Self-Efficacy and Dietary Behavior .831 <.001 

 

Aims 2 and 3 of this study were to assess the relationship between perceived barriers and self-

efficacy with dietary behavior., Table 7 shows Spearman’s correlations, adjusted for age. 

Cronbach’s α coefficient was calculated to estimate the internal consistency of the reported factors 

in the Nutrition and Health Awareness and BAMBI questionnaires (α coefficients > 0.76). 

Table 8: Daily intakes of energy and nutrients of children with autism, compared with the dietary reference intake (DRI) 

Nutrients  
DRIa 

(RNI or AI) 
Median Range %b 

Kcal 
(4 – 8 yrs) 1747 1851.6 857.4 - 5240 106 

(9 – 13 yrs) 2200 2552.0 994.8 - 5165.3 116 

Fiber (g) 
(4 – 8 yrs) 25 16.2 8.5 - 59.1 65 

(9 – 13 yrs) 31 22.3 5.9 - 388.7 72 

Ca (mg) 
(4 – 8 yrs) 1000 959.4 298.6 - 1941.9 96 

(9 – 13 yrs) 1300 1064.4 481.7 - 2556.2 82 

Vitamin D (mcg) 
(4 – 8 yrs) 15 5.5 0 - 9.7 37 

(9 – 13 yrs) 15 5.1 0.1 - 17.5 34 
a National Institutes of Health – Office of Dietary Supplements. Nutrient Recommendations: Dietary Reference Intakes (DRI). 

https://ods.od.nih.gov/HealthInformation/Dietary_Reference_Intakes.aspx .Accessed on March 29, 2021. b Percentage of Median Intake over dietary reference intake (DRI) 

 

Interest of nutrient intake in this study, namely calories, fiber, calcium and vitamin D, which was 

calculated from the two 24-hour recalls obtained, are presented in Table 8. 

Table 9: Spearman correlations between parents’ perceived barriers, self-efficacy and nutrient intake of children with autism for 
all participants. 

 rs P-value 

Perceived Barriers & Calorie Intake .464 <.001 

Perceived Barriers & Fiber Intake -.316 <.001 

Perceived Barriers & Calcium Intake -.410 <.001 

Perceived Barriers & Vit D Intake -.452 <.001 

Self-Efficacy & Calorie Intake -.412 <.001 

Self-Efficacy & Fiber Intake .539 <.001 

Self-Efficacy & Calcium Intake -.240 <.001 

Self-Efficacy & Vit D Intake -.309 <.001 



61 
 

Aims 4 and 5 of the study, were to assess the relationship between perceived barriers and self-

efficacy with calorie, fiber, calcium and vitamin D intake. Table 9 presents the correlation between 

barriers and self-efficacy with each of the nutrients, adjusted for age. The score of total constructs 

from the Nutrition and Health Awareness questionnaire ranged from 58 to 90. The score of dietary 

behavior from BAMBI questionnaire ranged from 33 to 90. 

Table 10: Spearman correlations between parents’ perceived susceptibility, severity and dietary behavior calorie intake of 
children with autism. 

 rs P-value 

Perceived Susceptibility & Dietary Behavior .827 <.000 

Perceived Severity and Dietary Behavior -.667 <.000 

Perceived Benefits & Dietary Behavior .690 <.000 

BMI Percentile & Dietary Behavior -.384 <.000 

Some of the secondary aims of this study were to access the relationship between parents’ 

perceived susceptibility, severity, and benefits with their children’s dietary behavior, as 

represented in table 10. 

Table 11:Barriers & Self-efficacies in Parents 

 
Perceived Barriers 

Response %a 

• Affordability of fresh produce 50% 

• Long hours of working 44% 

• Transportation 47% 

• Inability to cook 49% 

Self-efficacy  

• No family support 48% 

• Not part of any support groups 66% 
a- % of participants who rated the above dietary behaviors as ‘Always’. 

 

Table 11 presents commonly observed barriers and self-efficacy of parents of children with 

ASD who participated in the study and the percentage of responses as “Always” for each of the 

barriers and self-efficacy. 
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Table 12: Common Dietary Behavior Concerns 

 
Dietary Behaviors 

• Difficulty accepting new foods and resisting novel experiences that extends to 
tasting and trying new foods (neophobia).  

Response %a 
 

42% 

• Difficulty with transition to textures.  
 

80% 

• Restricted or selective intake based on food category, color, texture, consistency, 
appearance, taste, smell, brand, packaging, and food temperature.  

 
39% 

• Difficulty with mealtime presentations, e.g., specific plate and cutlery or 
positioning of food on a plate.  

 
47% 

• Increased sensory sensitivity (tactile) leading to rejecting foods because of 
aversion to temperature and texture.  

 
49% 

• Disruptive mealtime behaviors such as not staying seated at mealtimes or not 
eating with the family.  

 
71% 

• Persistently wanting the same foods or that food be made in a certain way.  
 

43% 

a- % of participants who rated the above dietary behaviors as ‘Always’ 

Table 12 presents the most common feeding behavior concerns gathered from BAMBI and 

the percentage of responses as “always” for each of the behaviors.  

Table 13: Coefficients of the logistic regression model for prediction of gastrointestinal symptoms in children with autism for all 
participants. 

 B (SE) Odds Ratio 95% of Confidence Interval 

n=109   Lower Upper 

Step 1     

Moisture .000 (.000) 1.000 .999 1.000 

Fiber .011 (.007) 1.011 .997 1.026 

GF/CF diet -2.856 (.557) .058 .019 .171 

HEI Score -.040 (.025) .960 .915 1.008 

Constant 7.956 (1.848) 2852.656   

Step 2a     

GF/CF diet -2.851 (.540) .058 .020 .167 

HEI Score -.056 (.022) .945 .906 .986 

Constant 8.661 (1.775) 5773.936   
a Nagelkerke R2= .560 

One of the secondary aims was to assess the relationship between dietary intake and 

gastrointestinal symptoms. A logistic regression model was built for prediction of gastrointestinal 
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(GI) symptoms in the children, and among the four predictors included in the model (fiber, 

moisture, GF/CF diet and HEI), GF/CF diet and HEI Score were the significant predictors of GI 

symptoms, as seen in Table 13. The odds of having any GI symptoms were lower in children 

consuming GF/CF diets (GF/CF) and those participants who consumed components of HEI in 

adequate amounts. 

Table 14: Median of Dietary Variables by Intake of Gluten-Free Casein Free (GF/CF) diet of children with autism living in the U.S. 

Dietary Variables Gluten-Free Casein-Free Dieta P-valueb 

 Yes No  

Calories (kcal) 1662 2614 0.000 

Carbohydrates (g) 253.6 367.9 0.001 

Protein (g)  67.8 76.8 0.135 

Lipids (g) 80.2 106 0.005 

Moisture (g) 985.4 1210.3 0.014 

Fiber (g) 15.4 18.8 0.006 
a Special Diet-Gluten free/Casein free diet 
b P-values obtained from the Wilcoxon Rank-Sum test 

 

Another secondary aim of this research study was to assess the relationship between dietary 

intake and GF/CF diets. Table 14 shows median daily intakes of macronutrients and calories for 

children living in the U.S., stratified by GF/CF diet consumption. The table indicates that those 

consuming GF/CF diets had significantly lower intakes of all dietary variables. In contrast, no 

significant differences were found in the children living in India (data not shown), which may be 

related to the fact that 70% of the children in India were on a GF/CF diet. 

Discussion 
The present cross-sectional descriptive study was conducted to assess attitudes and beliefs 

of parents towards their children diagnosed with ASD and how these attitudes and beliefs may be 

associated with dietary intake and diet-related behaviors.  
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Participants recruited for this study were from diverse geographic locations and ethnicities. 

About 60% of the study participants were in the elementary school age. It was an interesting 

observation to see that the average age among the Indian participants was 11 years (middle school 

age). It is unknown if the Pediatric Association in India recommends screening for ASD at a 

specific age. However, the American Academy of Pediatrics advices that all children be screened 

for autism at 18 months and at 24 months. The average age at which children have a diagnosis for 

autism is 4 years in the U.S.173 

The ratio of boys to girls in the study population was 7:1. These findings are not in line 

with those of a recent study conducted by Loomes et al,172 which reported a male-to-female ratio 

of 3:1. One likely explanation for the contrasting results could be the smaller sample size of the 

present study. In the study by Loomes et al,172 the objective was to originate the first systematically 

calculated value of the proportion of boys and girls with ASD through a meta-analysis of 

prevalence studies conducted since the introduction of the DSM-5 and the International 

Classification of Diseases, Tenth Revision. The authors concluded that the true male-to-female 

ratio is not 4:1, as is often concluded; rather, it is closer to 3:1.  

Parents of children with autism often complain a high rate of gastrointestinal symptoms,174 

in spite of the lack of medical causes. Present study also had similar results. Around 60% of the 

children in the study had GI symptoms, the most common of which was constipation. Amongst 

the children with GI issues 80% were from the US and only 20% from India which was an 

interesting observation from the data analysis. These findings seemed to relate to the use of GF/CF 

diets as children with GI symptoms were also reported to not follow GF/CF diets.  The underlying 

cause of gastrointestinal symptoms in patients with ASD is not exactly known, the most widely 

accepted theory is the opioid theory,175 which proposes that incompletely digested peptides act as 
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opioid agonists reducing pain sensitivity and increasing the severity of autism-specific behaviors. 

That is opioid peptides which is a result through metabolism of gluten and casein enter through a 

permeable intestinal membrane and then proceed to exert an impact on neurotransmission through 

combining with opioid receptors.175 Thus, a notion that the GF/CF diet may have a beneficial effect 

to support the opioid theory by researchers and parents. Since the studies are generally applied to 

a small number of subjects for short periods, the effect of this diet on autistic behavior is not clear. 

Elimination diet (GF/CF) increases the time and cost of food shopping and preparation. Studies 

report that gluten-free (GF) products are more expensive (by 240%) compared to the same type of 

product that contains gluten and that gluten-free products are limited.176 Therefore, the high cost 

of elimination diets could be considered as one of the challenges.  

The mean HEI score of the study participants with autism was 70. The average HEI score 

from a 2015-2016 NHANES dataset for children aged 6-17 was reported to be 53,169 which was 

not expected and does not support our hypothesis that the HEI score of children with autism would 

be lower than the scores of their typically developing counterparts. Since the dietary intake in 

Indian participants were very distinct from US participants due to cultural and food availability 

differences, the HEI scores for both the groups were calculated separately. The mean Healthy 

Eating Index (HEI) score among the Indian children (83) was considerably higher than that of U.S. 

children (65). One explanation for the higher HEI scores in the children living in India was the 

adequacy of certain HEI components (whole grains, vegetables, whole fruits, and legumes).  

Excess consumption of refined grains, added sugars, and fatty foods explains the lower HEI scores 

of the U.S. children and, possibly, the high incidence of GI symptoms in this group. On the other 

hand, the fact that the HEI score of U.S. children with ASD was higher than that of a nationally 

representative sample of children 6-17 years may indicate that parents of ASD children are making 
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an extra effort to include healthier foods in their children’s diets. One noticeable general difference 

between the diets of children from the U.S. and India was the presence of wholly fermented foods, 

pickle and baked fryums* in the diet of Indian children. The inclusion of fermented foods may 

increase intake of probiotics,177 which may contribute to lower incidence of GI symptoms in these 

children. In contrast, fermented foods, pickles and fryums have a high content of sodium, which 

contributed significantly to the high intake of sodium observed in the Indian participants (HEI 

radar plot). Among the U.S. children, despite the high consumption of processed foods and fast 

foods, the sodium was considerably lower. A review by Ledford et al178 synthesized research 

papers regarding the types of feeding problem in children with autism in the elementary age group. 

The authors had not found significant differences in the intake of total calories, carbohydrates, or 

fat between children with ASD and typically developed children, suggesting that the mechanism 

of feeling full are not impaired. Although children with Autism eat less variety of foods, iron, zinc, 

magnesium, and phosphorus intakes in children were adequate, in this study. Calcium and vitamin 

D intakes were inadequate in this study. Schmitt et al50 compared the intake of nutrients from food 

consumed by children (2-11) in the U.S. with and without ASD and examined the deficiency and 

excess in the nutrient intakes. Children with ASD, were similar to other children in America, 

consumed less than the recommended amounts of calcium, vitamin D, vitamin A and vitamin B12 

from food. In another study,179 Bandini et al assessed the impact of food selectivity on nutrient 

adequacy among 3-11 years children in the U.S. Findings of their study suggested that limited food 

repertoire may be associated with nutrient inadequacies, especially micronutrients like calcium, 

zinc, iron and vitamins.   Nutrient deficiencies combined with difficulties in feeding displayed by 

 
* Indian snack food composed primarily of potato starch, tapioca and tinted sago – used as side 
dish to a meal. 
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this population elucidated the need of supplementation with these essential nutrients as well as 

antioxidants. 

Eighty nine percent of the children with autism exhibit nutritional challenges55 in general. 

For example, extreme food selectivity, ritualistic eating behaviors and nutrition inadequacies. This 

is particularly of concern because autism now presents as a public health problem. To the best of 

our knowledge, there is no study that has investigated the possible barriers and self-efficacy from 

the parent’s perspective that could affect the child’s dietary behavior and well-being. The results 

of this study indicate that the higher the barriers, the lower the dietary behavior score. For most 

parents, the common barriers were the affordability of fresh produce, long hours of working, 

transportation, and inability to cook. Parent self-efficacy was positively related to BAMBI score. 

The parents whose self-efficacy scores were high, had a good family support and were in a support 

group updating themselves with various techniques to improve their children’s nutritional status. 

It was also found that the higher the barriers, the greater the calorie intake of the children, with a 

lack of healthier options (whole foods, fruits, and vegetables). In contrast, the higher the parents’ 

self-efficacy scores, the lower was the calorie intake of the children, which was accompanied by 

intake of healthier food options. This finding illustrates how some of the barriers and self-efficacy 

with respect to parents and caregivers could affect the dietary behavior and dietary intake of 

children with autism. More investigation needs to be done in this area, to identify other possible 

barriers that could impact children’s dietary behavior and intake. The partial correlation coefficient 

indicated that there was no difference between the HBM constructs and dietary behavior, with and 

without factoring age of the participants. 

The present study has similar results to a study by Rodenburg et al,107 for perceived 

knowledge, perceived severity, and perceived benefits with respect to the dietary behavior in 
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children. Rodenburg et al107 examined the association between parental and child food 

consumption in the context of general parenting, education level in parents and the ethnicity of the 

families. Parental education and child healthy food consumption were positively associated; the 

higher knowledge and perceived benefits of parents, was correlated with healthier dietary behavior 

in their children with autism. The range of BMI percentile is wide, where the median (97.9%) is 

in the obese category and more than 50% if the population fall in this category. The BMI percentile 

amongst the girls in the population is better than the boys. CDC indicates that an estimated 19.3% 

of U.S. children and adolescents aged 2–19 years are obese.180 This study has similar results to the 

study conducted by Hill et al,181 where the obesity prevalence in children with autism is higher 

than typically growing children of the same age range. In the study by Hill et al,181 there were 5053 

participants with confirmed diagnosis of ASD in the Autism Speaks Autism Treatment Network. 

Measured numbers for height and weight were used to calculate the BMI percentiles; Overweight 

and obesity was defined using the CDC criteria for BMI for age and gender (≥85th and ≥95th 

percentiles, respectively). The results concluded that the prevalence of unhealthy weight is 

significantly greater among children with ASD as compared with the general population. The 

consensus report by Buie et al182 also signify that children with autism also have the possibility to 

be obese in addition to nutritional inadequacy.  

The feeding assessment surveys filled in by the parents/caregivers denoted that the major feeding 

problem among children was food selectivity, transition to textures, staying on seat at mealtimes, 

and meal presentation. The afore mentioned feeding behavior concerns reported in this study as 

illustrated in table 12 and 13 were similar to the study conducted by Chistol et al.183 The study 

conducted by Chistol et al183 compared the processing of oral sensation between children with and 

without ASD, ages 3–11 years. They also studied the relationships between atypical oral sensation 
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process, selection of foods, and consumption of fruits/vegetables in children with ASD. The study 

found that children with ASD presenting with atypical oral sensations were higher than children 

without ASD. Among children with ASD, those with atypical oral sensations refused more foods 

and vegetable consumption was very less than those with typical oral sensations. 

This study as part of its secondary aim looked at the relationship between intake of some 

nutrients and GI symptoms. We found that a GF/CF diet was an important predictor of GI 

symptoms in both groups of children from the U.S. and India. Our findings indicate that children 

who were on the GF/CF diet had less GI symptoms (constipation). An interesting finding from 

this study, was that the GF/CF diet was more a predominant predictor than moisture and fiber as a 

contributing factor to ease out GI symptoms, especially constipation which was the most common 

GI symptoms seen in children in this study. Considering that a GF/CF diet (GF/CF) is becoming 

more common among the parents of children with autism, the study compared macronutrient 

intake of children consuming a GF/CF diet versus children consuming a regular diet. The intake 

of all macronutrients was lower in children consuming a GF/CF diet compared with children on a 

regular diet. Reports from parents who participated in the present study indicated that some 

children were not able to adhere to a GF/CF diet, and food intake was increased when these 

children were offered a regular diet. More studies are needed to investigate the effectiveness of a 

GF/CF diet to prevent GI symptoms and provide adequate nutrient intake for children with autism. 

It should be noted that a GF/CF diet may not provide adequate calcium if not carefully planned. 

Our findings suggest that intake of a GF/CF diet may be associated with low calcium, as 

consumption of dairy products does not occur. It was interesting to note that in the Indian 

participants, more than 80% of the children were on a GF/CF diet, which is a relatively normal 

practice. Consumption of refined foods was very minimal as gathered from the interview with the 
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parents and as shown from the HEI radar plot.  Millet was their staple carbohydrate which is a 

good source of calcium and contributed to calcium adequacy in the Indian children. Constipation 

was not a major concern in the Indian participants as most of them were on GF/CF and had high 

fiber intake. 

Strengths and Limitations 
Strengths of these study are the use of HEI scores to assess the diets of children with autism 

in the age range of 5 to 13 years, and the fact that data were collected from two distinct groups of 

children, living in different parts of the world. Some limitations of this study include the cross-

sectional nature of the design, which does not permit us to study causal relationships between 

variables, the fact that the answers to the Nutrition & Health Awareness questionnaire and BAMBI 

were self-reported and the fact that some sections of the Nutrition & Health Awareness 

questionnaire were not applicable to the children in India. For example: “I do not have 

transportation to get to places”, most people in India use public transport; “I get food assistance”, 

the concept of government food aids does not exist in India.  Hence, all the surveys of the Indian 

participants were completed over phone by the investigator for better interpretation, and the data 

were also analyzed separately due to inherent differences in dietary patterns in the two groups that 

could not be separated from the cultural differences. The 24hr recall was based on what the 

participants’ parents remembered at the time of the telephonic interview with the investigator. 

There is always a chance that some foods were not recollected or that parents’ may not have been 

fully aware of all foods their children consumed during a 24-hr period. Some children were also 

taking supplements for which we could not get nutritional values. Due to privacy laws, the severity 

of the participants’ condition could not be assessed, which would have provided additional insight 

into the relationship between dietary behavior and autism severity.  
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Conclusions 
In conclusion, high perceived barriers and low self-efficacy of parents were associated with 

more dietary behavior problems, GI symptoms, i.e., constipation, sleep issues and high BMI in 

children with autism. Children with autism living in the U.S. had higher diet quality as assessed 

by the Healthy Eating Index as compared to their counterparts. Interventions targeting parent and 

caregiver attitudes and beliefs are necessary for promoting healthy dietary habits in children with 

autism.  

Implications of the study 
There is no one magic rule to fit the needs of the parents with barriers and self-efficacy 

issues but the possible solutions are illustrated out in figure 13. As only 5% of the total population 

of this study has seen a nutritionist for consultation and as we have seen diet does play a substantial 

role in well-being of children with autism, it is important and should be made mandatory for all 

parents to get a nutritional counselling. This should be covered by the insurance so that parents get 

encouraged to consult with one. After extensive investigation of insurance for nutrition care 

services, for children with ASD, there was no evidence to substantiate the fact that Nutrition 

Services are covered by Affordable Care Act (ACA) or Medicare or Medicaid. However, some 

private high premium insurers (BCBS, Aetna, CIGNA) provide nutrition services under preventive 

care.  This asserts the data collected in this study that only 5% of the participants have consulted a 

Registered Dietitian for nutrition counselling, probably due to their financial situation. Interaction 

with parents made it very evident that parents want immediate help, outside office hours. This 

concern could be addressed by making short scenario videos for parents to access easily through 

their phone or also have a HOTLINE available, where nutritionists are able to assess the problem 

at the time of the call and suggest a quick, viable and healthy remedy for parents to implement, 

provided that the first assessment has been made in person by the nutritionist (RD). Another 
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possible implication related to nutritional assistance, could be to provide an ASD Dietary Alarm 

Guide, which could be used by non-healthcare professionals (caregivers, teachers and parents) to 

identify early signs of ASD, as research has proven that early intervention could have better 

management of dietary behaviors in children with autism.   

Many of the parents were not part of any support group and some of them were not even 

aware of what the groups meant. It is important for the health care providers to share this 

information with the parents especially for those who are single parent and do not have any support 

system. Another most important information the health care providers could provide is the food 

assistance package and direct the parents to correct authorities to seek help to buy healthy foods 

and make it available for their children. Some of the parents could not afford the therapies for their 

children which is very essential to help the kids with autism to combat with daily activities and 

help them lead a life close to their counterparts of their age. These therapies may also be covered 

by government aid or train the parents to do these sessions at home with their children. Parents 

manipulate children's eating behavior in a variety of ways: parents make food choices for the 

family, serve as example for dietary choices and patterns, and use feeding styles to reinforce the 

development of eating patterns and behaviors that they think is appropriate. Parenting practices 

are also dependent by the child's characteristics, including age, gender, weight status and eating 

behavior. Thus, parent and child inter affect and respond to one another's eating behavior. When 

children observed the eating behavior of their peers and family, the effect was identical such that 

there was an increase in selection and consumption of vegetables.184 Thus, positive social 

modeling is a roundabout, yet the best practice for promoting healthier diets in children. In 

conjunction with what is known about the effect of parental modeling on children's eating 

behaviors there is constant proof that the responsive “do as I do” behavior has a strong positive 
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effect on children's consumption patterns than the unresponsive “do as I say” behavior of 

parenting. 

To address parent support constraints, peer-counselling could be a viable solution, whereby 

health-care professionals could inform peer-counselors through National Organizations (like 

Autism Speaks) to reach out to families for support and assistance. Parents who are unable to 

provide healthy hot meals, due to their barriers seen in this study, could avail hot dinners, provided 

by the government at a subsidized rate, via Meals on Wheels program. 

 
Figure 13:Parent Tools to aid with improving dietary behavior in children, with respect to Parent’s Barriers and Self-efficacy. 

Experiences with diet and food selection begin in infancy and continue to develop as 

children grow into adults and transition to solid foods is a well-established fact. During this 

growing up time, children's food choices are also based off availability, accessibility, and 

familiarity to foods as well as parenting and modeling. Thus, if children are to learn to like and 

select healthy nutritious foods, they need start early, positive, repeated experiences with those 

foods. Thus, aspects of parent and caregiver behavior related to feeding practices with children 

should be approached by education, prevention, and intervention efforts. Reinforcement should be 
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in family, school and community environments as these surroundings continually have effects on 

and interplay with characteristics and behaviors of both children with autism and their parents. 

Additional Interesting Observations 
Some interesting facts were gathered at the time of diet recall, with the mothers of Indian 

children with autism. In most households, children live with their grandparents, uncles, and aunts 

as joint family. Many mothers are home makers and always available for their children with special 

needs. Due to the joint nature of living, there is always a good support system to nurture the 

growing child in all aspects.  Food consumed by the child is home prepared from fresh produce. 

Use of probiotics in the form of fermented foods and home-made yogurt is a common practice and 

fermented foods are part of their daily diet. Goat’s milk is consumed instead of cow’s milk, because 

it is perceived as healthier.185 and the mothers believe that it is easier to digest. A variety of spices 

like ginger, garlic and turmeric are used in the daily cooking. These spices are known for their 

health benefits (antioxidants, anti-inflammatory, and calming stomach). Coconut water and Kanji 

(gruel/rice water) were the drinks used as beverages instead of soda and juices. Many parents saw 

an opportunity to spend more quality time with their children during the covid pandemic. Some 

reported trying to introduce new fruits and vegetables into their children’s diets as well as 

experimenting with new recipes to expand the variety in their children’s diets. Vitamins and 

minerals were administered in the form of Ayurvedic herbs, for which the nutritional information 

was unavailable. There were also reports of children undergoing a biomedical intervention, which 

seemed to include a de-yeasting procedure once a year for which, details were also not available.  

In contrast to the dietary patterns of the Indian children, U.S. children consumed more 

processed and fast foods. Figure 14 illustrates the characteristics of the diet patterns of the two 

groups of children.  
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Figure 14:Dietary Patterns in children from India (Panel A) & US (Panel B), indicating the differences of food intake. 

Figure 14 suggests that nutritional professionals could consider use of certain dietary habits, as 

seen from dietary intakes of Indian children, to promote healthy eating behaviors, in children with 

autism in the US.  



76 
 

Appendix A 

RedactedRedacted



77 
 

 



78 
 

  

Redacted Redacted



79 
 

Appendix B 



80 
 

Appendix C 



81 
 

Appendix D 
   



82 
 

Appendix E 

  



83 
 

References 
1.  Furukawa Y, Ponce J. Dense 3D motion capture from synchronized video streams. 26th 

IEEE Conf Comput Vis Pattern Recognition, CVPR. 2008:63. 
doi:10.1109/CVPR.2008.4587495 

2.  Nutrition and autism. Arbor Clinical Nutrition Updates. doi:10.1017/s1446545000000555 

3.  Mauro T. Challenges and Issues for Special Needs Children. 2020. 
https://www.verywellfamily.com/what-are-special-needs-3106002. 

4.  Eigsti I-M ST. A systems neuroscience approach to autism: Biological, cognitive, and 
clinical perspectives. Ment Retard Dev Disabil Res Rev. 2003;9(3):206-216. 

5.  Autism spectrum disorder - Symptoms and causes - Mayo Clinic. 
https://www.mayoclinic.org/diseases-conditions/autism-spectrum-disorder/symptoms-
causes/syc-20352928. Accessed July 12, 2020. 

6.  Sacrey LAR, Armstrong VL, Bryson SE, Zwaigenbaum L. Impairments to visual 
disengagement in autism spectrum disorder: A review of experimental studies from infancy 
to adulthood. Neurosci Biobehav Rev. 2014;47:559-577. 
doi:10.1016/j.neubiorev.2014.10.011 

7.  American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. 
American Psychiatric Association; 2013. doi:10.1176/appi.books.9780890425596 

8.  Autism Speaks. Autism Diagnosis Criteria_ DSM-5 _ Autism Speaks. 
https://www.autismspeaks.org/autism-diagnosis-criteria-dsm-5. Published 2013. Accessed 
July 12, 2020. 

9.  Diagnostic Criteria | Autism Spectrum Disorder (ASD) | NCBDDD | CDC. 
https://www.cdc.gov/ncbddd/autism/hcp-dsm.html. Accessed August 8, 2020. 

10.  Munson J, Dawson G, Sterling L, et al. Evidence for latent classes of IQ in young children 
with autism spectrum disorder. Am J Ment Retard. 2008;113(6):439-452. 
doi:10.1352/2008.113:439-452 

11.  Introduction. In: Diagnostic and Statistical Manual of Mental Disorders. American 
Psychiatric Association; 2013. 

12.  Gaugler T, Klei L, Sanders SJ, et al. Most genetic risk for autism resides with common 
variation. Nat Genet. 2014;46(8):881-885. doi:10.1038/ng.3039 

13.  Huguet G, Ey E, Bourgeron T. The Genetic Landscapes of Autism Spectrum Disorders. 
Annu Rev Genomics Hum Genet. 2013;14(1):191-213. doi:10.1146/annurev-genom-
091212-153431 

14.  Sandin S, Lichtenstein P, Kuja-Halkola R, Hultman C, Larsson H, Reichenberg A. The 
heritability of autism spectrum disorder. JAMA - J Am Med Assoc. 2017;318(12):1182-
1184. doi:10.1001/jama.2017.12141 

15.  Raz R, Roberts AL, Lyall K, et al. Autism spectrum disorder and particulate matter air 
pollution before, during, and after pregnancy: A nested case–control analysis within the 



84 
 

nurses’ health study II cohort. Environ Health Perspect. 2015;123(3):264-270. 
doi:10.1289/ehp.1408133 

16.  Devilbiss EA, Gardner RM, Newschaffer CJ, Lee BK. Maternal folate status as a risk factor 
for autism spectrum disorders: A review of existing evidence. Br J Nutr. 2015;114(5):663-
672. doi:10.1017/S0007114515002470 

17.  Cermak SA, Curtin C, Bandini LG. Food Selectivity and Sensory Sensitivity in Children 
with Autism Spectrum Disorders. J Am Diet Assoc. 2010;110(2):238-246. 
doi:10.1016/j.jada.2009.10.032 

18.  McElhanon BO, McCracken C, Karpen S, Sharp WG. Gastrointestinal symptoms in autism 
spectrum disorder: A meta-analysis. Pediatrics. 2014;133(5):872-883. 
doi:10.1542/peds.2013-3995 

19.  Mead J, Ashwood P. Evidence supporting an altered immune response in ASD. Immunol 
Lett. 2015;163(1):49-55. doi:10.1016/j.imlet.2014.11.006 

20.  De Magistris L, Familiari V, Pascotto A, et al. Alterations of the intestinal barrier in patients 
with autism spectrum disorders and in their first-degree relatives. J Pediatr Gastroenterol 
Nutr. 2010;51(4):418-424. doi:10.1097/MPG.0b013e3181dcc4a5 

21.  De Angelis M, Piccolo M, Vannini L, et al. Fecal microbiota and metabolome of children 
with autism and pervasive developmental disorder not otherwise specified. PLoS One. 
2013;8(10):e76993. 

22.  Parracho HMRT, Bingham MO, Gibson GR, McCartney AL. Differences between the gut 
microflora of children with autistic spectrum disorders and that of healthy children. J Med 
Microbiol. 2005;54(10):987-991. doi:10.1099/jmm.0.46101-0 

23.  Berding K, Donovan SM. Microbiome and nutrition in autism spectrum disorder: current 
knowledge and research  needs. Nutr Rev. 2016;74(12):723-736. doi:10.1093/nutrit/nuw048 

24.  De Theije CGM, Wu J, Da Silva SL, et al. Pathways underlying the gut-to-brain connection 
in autism spectrum disorders as future targets for disease management. In: European 
Journal of Pharmacology. Vol 668. Eur J Pharmacol; 2011. 
doi:10.1016/j.ejphar.2011.07.013 

25.  Brooks JB. The Process of Parenting. McGraw-Hill Higher Education; 2012. 

26.  Autistic disturbances of affective contact. - PsycNET. https://psycnet.apa.org/record/1943-
03624-001. Accessed June 4, 2021. 

27.  Keen D. Parents, families, and partnerships: Issues and considerations. Int J Disabil Dev 
Educ. 2007;54(3):339-349. doi:10.1080/10349120701488855 

28.  Coolican J, Smith IM, Bryson SE. Brief parent training in pivotal response treatment for 
preschoolers with autism. J Child Psychol Psychiatry Allied Discip. 2010;51(12):1321-
1330. doi:10.1111/j.1469-7610.2010.02326.x 

29.  Hardan AY, Gengoux GW, Berquist KL, et al. A randomized controlled trial of Pivotal 
Response Treatment Group for parents of children with autism. J Child Psychol Psychiatry 



85 
 

Allied Discip. 2015;56(8):884-892. doi:10.1111/jcpp.12354 

30.  Myers BJ, Mackintosh VH, Goin-Kochel RP. “My greatest joy and my greatest heart ache:” 
Parents’ own words on how having a child in the autism spectrum has affected their lives 
and their families’ lives. Res Autism Spectr Disord. 2009;3(3):670-684. 
doi:10.1016/j.rasd.2009.01.004 

31.  Gray DE. Coping over time: The parents of children with autism. J Intellect Disabil Res. 
2006;50(12):970-976. doi:10.1111/j.1365-2788.2006.00933.x 

32.  Ventola P, Lei J, Paisley C, Lebowitz E, Silverman W. Parenting a Child with ASD: 
Comparison of Parenting Style Between ASD, Anxiety, and Typical Development. J Autism 
Dev Disord. 2017;47(9):2873-2884. doi:10.1007/s10803-017-3210-5 

33.  Autism and Health: A Special Report by Autism Speaks | Autism Speaks. 
https://www.autismspeaks.org/science-news/autism-and-health-special-report-autism-
speaks. Accessed May 27, 2020. 

34.  Spence SJ, Schneider MT. The role of epilepsy and epileptiform EEGs in autism spectrum 
disorders. Pediatr Res. 2009;65(6):599-606. doi:10.1038/s41390-020-0988-1 

35.  Guan J, Li G. Injury mortality in individuals with autism. Am J Public Health. 
2017;107(5):791-793. doi:10.2105/AJPH.2017.303696 

36.  Kerzner B, Milano K, MacLean WC, Berall G, Stuart S, Chatoor I. A practical approach to 
classifying and managing feeding difficulties. Pediatrics. 2015;135(2):344-353. 
doi:10.1542/peds.2014-1630 

37.  Kim HJ, Chung KM, Park MJ, Choe YH. Parental Survey for Children with Feeding 
Problems. Korean J Pediatr Gastroenterol Nutr. 2008;11(2):179. 
doi:10.5223/kjpgn.2008.11.2.179 

38.  McCormick V, Markowitz G. Picky eater or feeding disorder? Strategies for determining 
the difference. Adv NPs PAs. 2013;4(3):18-22; quiz 23. 

39.  Taylor CM, Emmett PM. Picky eating in children: Causes and consequences. In: 
Proceedings of the Nutrition Society. Vol 78. Cambridge University Press; 2019:161-169. 
doi:10.1017/S0029665118002586 

40.  Emmett PM, Hays NP, Taylor CM. Antecedents of picky eating behaviour in young 
children. Appetite. 2018;130:163-173. doi:10.1016/j.appet.2018.07.032 

41.  Taylor CM, Northstone K, Wernimont SM, Emmett PM. Macro-and micronutrient intakes 
in picky eaters: A cause for concern?1-3. Am J Clin Nutr. 2016;104(6):1647-1656. 
doi:10.3945/ajcn.116.137356 

42.  Kreipe RE, Palomaki A. Beyond picky eating: Avoidant/restrictive food intake disorder. 
Curr Psychiatry Rep. 2012;14(4):421-431. doi:10.1007/s11920-012-0293-8 

43.  J T-R, SC A, PP Z. Addressing Feeding Disorders in Children on the Autism Spectrum in 
School-Based Settings: Physiological and Behavioral Issues. Lang Speech Hear Serv Sch. 
2008;39(2). doi:10.1044/0161-1461(2008/025) 



86 
 

44.  Ristori MV, Quagliariello A, Reddel S, et al. Autism, gastrointestinal symptoms and 
modulation of gut microbiota by nutritional interventions. Nutrients. 2019;11(11). 
doi:10.3390/nu11112812 

45.  Lucarelli J, Pappas D, Welchons L, Augustyn M. Autism Spectrum Disorder and 
Avoidant/Restrictive Food Intake Disorder. J Dev Behav Pediatr. 2017;38(1):79-80. 
doi:10.1097/DBP.0000000000000362 

46.  Sharp WG, Berry RC, McCracken C, et al. Feeding problems and nutrient intake in children 
with autism spectrum disorders: A meta-analysis and comprehensive review of the 
literature. J Autism Dev Disord. 2013;43(9):2159-2173. doi:10.1007/s10803-013-1771-5 

47.  Berry RC, Novak P, Withrow N, et al. Nutrition Management of Gastrointestinal Symptoms 
in Children with Autism Spectrum Disorder: Guideline from an Expert Panel. J Acad Nutr 
Diet. 2015;115(12):1919-1927. doi:10.1016/j.jand.2015.05.016 

48.  Nadon G, Feldman DE, Dunn W, Gisel E. Mealtime problems in children with Autism 
Spectrum Disorder and their typically developing siblings: A comparison study. Autism. 
2011;15(1):98-113. doi:10.1177/1362361309348943 

49.  Kerwin MLE, Eicher PS, Gelsinger J. Parental report of eating problems and gastrointestinal 
symptoms in children with pervasive developmental disorders. Child Heal Care. 
2005;34(3):217-234. doi:10.1207/s15326888chc3403_4 

50.  Schmitt L, Heiss CJ, Campbell EE. A comparison of nutrient intake and eating behaviors 
of boys with and without autism. Top Clin Nutr. 2008;23(1):23-31. 
doi:10.1097/01.TIN.0000312077.45953.6c 

51.  Zimmer MH, Hart LC, Manning-Courtney P, Murray DS, Bing NM, Summer S. Food 
variety as a predictor of nutritional status among children with autism. J Autism Dev Disord. 
2012;42(4):549-556. doi:10.1007/s10803-011-1268-z 

52.  Marí-Bauset S, Llopis-González A, Zazpe-García I, Marí-Sanchis A, Morales-Suárez-
Varela M. Nutritional Status of Children with Autism Spectrum Disorders (ASDs): A Case–
Control Study. J Autism Dev Disord. 2014;45(1):203-212. doi:10.1007/s10803-014-2205-
8 

53.  Lockner DW, Crowe TK, Skipper BJ. Dietary Intake and Parents’ Perception of Mealtime 
Behaviors in Preschool-Age Children with Autism Spectrum Disorder and in Typically 
Developing Children. J Am Diet Assoc. 2008;108(8):1360-1363. 
doi:10.1016/j.jada.2008.05.003 

54.  Emond A, Emmett P, Steer C, Golding J. Feeding symptoms, dietary patterns, and growth 
in young children with autism spectrum disorders. Pediatrics. 2010;126(2). 
doi:10.1542/peds.2009-2391 

55.  Herndon AC, DiGuiseppi C, Johnson SL, Leiferman J, Reynolds A. Does nutritional intake 
differ between children with autism spectrum disorders and children with typical 
development? J Autism Dev Disord. 2009;39(2):212-222. doi:10.1007/s10803-008-0606-2 

56.  Levy SE, Souders MC, Ittenbach RF, Giarelli E, Mulberg AE, Pinto-Martin JA. 
Relationship of Dietary Intake to Gastrointestinal Symptoms in Children with Autistic 



87 
 

Spectrum Disorders. Biol Psychiatry. 2007;61(4):492-497. 
doi:10.1016/j.biopsych.2006.07.013 

57.  Evans EW, Must A, Anderson SE, et al. Dietary patterns and body mass index in children 
with autism and typically developing children. Res Autism Spectr Disord. 2012;6(1):399-
405. doi:10.1016/j.rasd.2011.06.014 

58.  Bicer AH, Alsaffar AA. Body mass index, dietary intake and feeding problems of Turkish 
children with autism spectrum disorder (ASD). Res Dev Disabil. 2013;34(11):3978-3987. 
doi:10.1016/j.ridd.2013.08.024 

59.  Hyman SL, Stewart PA, Schmidt B, et al. Nutrient intake from food in children with autism. 
Pediatrics. 2012;130(SUPPL. 2):S145. doi:10.1542/peds.2012-0900L 

60.  Malhi P, Venkatesh L, Bharti B, Singhi P. Feeding Problems and Nutrient Intake in Children 
with and without Autism: A Comparative Study. Indian J Pediatr. 2017;84(4):283-288. 
doi:10.1007/s12098-016-2285-x 

61.  Al-Farsi YM, Waly MI, Deth RC, et al. Low folate and vitamin B12 nourishment is common 
in Omani children with newly diagnosed autism. Nutrition. 2013;29(3):537-541. 
doi:10.1016/j.nut.2012.09.014 

62.  Neumeyer AM, O’Rourke JA, Massa A, et al. Brief Report: Bone Fractures in Children and 
Adults with Autism Spectrum Disorders. J Autism Dev Disord. 2015;45(3):881-887. 
doi:10.1007/s10803-014-2228-1 

63.  Super Healthy Kids - Healthy. Happy. Kids. One healthy habit at a time! Quick and healthy 
meals like dinner, snacks, and breakfast. https://www.superhealthykids.com/. Accessed July 
3, 2020. 

64.  Dewey KG. Is breastfeeding protective against child obesity? J Hum Lact. 2003;19(1):9-
18. doi:10.1177/0890334402239730 

65.  Kramer MS. Do breast-feeding and delayed introduction of solid foods protect against 
subsequent obesity? J Pediatr. 1981;98(6):883-887. doi:10.1016/S0022-3476(81)80579-3 

66.  Owen CG, Martin RM, Whincup PH, Smith GD, Cook DG. Effect of infant feeding on the 
risk of obesity across the life course: A quantitative review of published evidence. 
Pediatrics. 2005;115(5):1367-1377. doi:10.1542/peds.2004-1176 

67.  Mennella JA, Jagnow CP, Beauchamp GK. Prenatal and postnatal flavor learning by human 
infants. Pediatrics. 2001;107(6):E88. doi:10.1542/peds.107.6.e88 

68.  Mennella JA, Griffin CE, Beauchamp GK. Flavor Programming during Infancy. Pediatrics. 
2004;113(4 I):840-845. doi:10.1542/peds.113.4.840 

69.  Galloway AT, Lee Y, Birch LL. Predictors and consequences of food neophobia and 
pickiness in young girls. J Am Diet Assoc. 2003;103(6):692-698. 
doi:10.1053/jada.2003.50134 

70.  Being a good feeder makes you a better parent. Ellyn Satter Institute. 
https://www.ellynsatterinstitute.org/family-meals-focus/62-feeding-is-parenting/. 



88 
 

Accessed July 12, 2020. 

71.  Parenting Styles and Childhood Obesity | Choices for Children. 
http://choices4children.blogspot.com/2018/11/parenting-styles-and-childhood-
obesity.html. Accessed July 13, 2020. 

72.  Hughes SO, Power TG, Orlet Fisher J, Mueller S, Nicklas TA. Revisiting a neglected 
construct: Parenting styles in a child-feeding context. Appetite. 2005;44(1):83-92. 
doi:10.1016/j.appet.2004.08.007 

73.  Birch LL. DEVELOPMENT OF FOOD PREFERENCES. Annu Rev Nutr. 1999;19(1):41-
62. doi:10.1146/annurev.nutr.19.1.41 

74.  Nielsen SJ, Popkin BM. Patterns and trends in food portion sizes, 1977-1998. J Am Med 
Assoc. 2003;289(4):450-453. doi:10.1001/jama.289.4.450 

75.  Fox MK, Devaney B, Reidy K, Razafindrakoto C, Ziegler P. Relationship between portion 
size and energy intake among infants and toddlers: evidence of self-regulation. J Am Diet 
Assoc. 2006;106(1 Suppl 1):S77-83. doi:10.1016/j.jada.2005.09.039 

76.  Birch L, Savage JS, Ventura A. Influences on the Development of Children’s Eating 
Behaviours: From Infancy to Adolescence. Can J Diet Pract Res. 2007;68(1):s1-s56. 
http://www.ncbi.nlm.nih.gov/pubmed/19430591. Accessed July 12, 2020. 

77.  Lytle LA, Seifert S, Greenstein J, McGovern P. How do children’s eating patterns and food 
choices change over time? Results from a cohort study. Am J Heal Promot. 2000;14(4):222-
228. doi:10.4278/0890-1171-14.4.222 

78.  Mannino ML, Lee Y, Mitchell DC, Smiciklas-Wright H, Birch LL. The quality of girl’s 
diets declines and tracks across middle childhood. Int J Behav Nutr Phys Act. 2004;1:5. 
doi:10.1186/1479-5868-1-5 

79.  Garriguet D. Canadians’ Eating Habits. Heal Rep. 2007;18(2):17-32. 

80.  Leann B. Early influences on the development of children’s eating behavior. Front Integr 
Neurosci. 2015;9. doi:10.3389/conf.fnint.2015.03.00008 

81.  Nielsen SJ, Siega-Riz AM, Popkin BM. Trends in food locations and sources among 
adolescents and young adults. Prev Med (Baltim). 2002;35(2):107-113. 
doi:10.1006/pmed.2002.1037 

82.  Fiorito LM, Mitchell DC, Smiciklas-Wright H, Birch LL. Dairy and dairy-related nutrient 
intake during middle childhood. J Am Diet Assoc. 2006;106(4):534-542. 
doi:10.1016/j.jada.2006.01.005 

83.  Gillman MW, Rifas-Shiman SL, Frazier AL, et al. Family dinner and diet quality among 
older children and adolescents. Arch Fam Med. 2000;9(3):235-240. 
doi:10.1001/archfami.9.3.235 

84.  Shanahan MJ, Hofer SM. Social context in gene-environment interactions: retrospect and 
prospect. J Gerontol B Psychol Sci Soc Sci. 2005;60 Spec No:65-76. 
doi:10.1093/geronb/60.special_issue_1.65 



89 
 

85.  McConahy KL, Smiciklas-Wright H, Mitchell DC, Picciano MF. Portion size of common 
foods predicts energy intake among preschool-aged children. J Am Diet Assoc. 
2004;104(6):975-979. doi:10.1016/j.jada.2004.03.027 

86.  Fisher JO, Rolls BJ, Birch LL. Children’s bite size and intake of an entrée are greater with 
large portions than with age-appropriate or self-selected portions. Am J Clin Nutr. 
2003;77(5):1164-1170. doi:10.1093/ajcn/77.5.1164 

87.  Young EM, Fors SW, Hayes DM. Associations between Perceived Parent Behaviors and 
Middle School Student Fruit and Vegetable Consumption. J Nutr Educ Behav. 
2004;36(1):2-12. doi:10.1016/S1499-4046(06)60122-X 

88.  Faith MS, Scanlon KS, Birch LL, Francis LA, Sherry B. Parent-child feeding strategies and 
their relationships to child eating and weight status. Obes Res. 2004;12(11):1711-1722. 
doi:10.1038/oby.2004.212 

89.  Fisher JO, Mitchell DC, Smiciklas-Wright H, Birch LL. Parental influences on young girls’ 
fruit and vegetable, micronutrient, and fat intakes. J Am Diet Assoc. 2002;102(1):58-64. 
doi:10.1016/S0002-8223(02)90017-9 

90.  Lee Y, Mitchell DC, Smiciklas-Wright H, Birch LL. Diet Quality, Nutrient Intake, Weight 
Status, and Feeding Environments of Girls Meeting or Exceeding Recommendations for 
Total Dietary Fat of the American Academy of Pediatrics. Pediatrics. 2001;107(6):e95. 

91.  What Is Disordered Eating? https://www.eatright.org/health/diseases-and-
conditions/eating-disorders/what-is-disordered-eating. Accessed August 8, 2020. 

92.  Rhee KE, Lumeng JC, Appugliese DP, Kaciroti N, Bradley RH. Parenting styles and 
overweight status in first grade. Pediatrics. 2006;117(6):2047-2054. 
doi:10.1542/peds.2005-2259 

93.  Nistal E, Caminero A, Herrán AR, et al. Differences of small intestinal bacteria populations 
in adults and children with/without celiac disease: Effect of age, gluten diet, and disease. 
Inflamm Bowel Dis. 2012;18(4):649-656. doi:10.1002/ibd.21830 

94.  Di Cagno R, De Angelis M, De Pasquale I, et al. Duodenal and faecal microbiota of celiac 
children: Molecular, phenotype and metabolome characterization. BMC Microbiol. 
2011;11. doi:10.1186/1471-2180-11-219 

95.  Lange KW, Hauser J, Reissmann A. Gluten-free and casein-free diets in the therapy of 
autism. Curr Opin Clin Nutr Metab Care. 2015;18(6):572-575. 
doi:10.1097/MCO.0000000000000228 

96.  Reichelt KL, Knivsberg AM. The possibility and probability of a gut-to-brain connection 
in autism. Ann Clin psychiatry  Off J Am Acad Clin  Psychiatr. 2009;21(4):205-211. 

97.  Ghalichi F, Ghaemmaghami J, Malek A, Ostadrahimi A. Effect of gluten free diet on 
gastrointestinal and behavioral indices for children with autism spectrum disorders: a 
randomized clinical trial. World J Pediatr. 2016;12(4):436-442. doi:10.1007/s12519-016-
0040-z 

98.  Marí-Bauset S, Zazpe I, Mari-Sanchis A, Llopis-González A, Morales-Suárez-Varela M. 



90 
 

Evidence of the gluten-free and casein-free diet in autism spectrum disorders: A systematic 
review. J Child Neurol. 2014;29(12):1718-1727. doi:10.1177/0883073814531330 

99.  Castro K, Faccioli LS, Baronio D, Gottfried C, Perry IS, Dos Santos Riesgo R. Effect of a 
ketogenic diet on autism spectrum disorder: A systematic review. Res Autism Spectr Disord. 
2015;20:31-38. doi:10.1016/j.rasd.2015.08.005 

100.  Ruskin DN, Svedova J, Cote JL, et al. Ketogenic Diet Improves Core Symptoms of Autism 
in BTBR Mice. PLoS One. 2013;8(6). doi:10.1371/journal.pone.0065021 

101.  Mychasiuk R, Rho JM. Genetic modifications associated with ketogenic diet treatment in 
the BTBRT+Tf/J mouse model of autism spectrum disorder. Autism Res. 2017;10(3):456-
471. doi:10.1002/aur.1682 

102.  Newell C, Bomhof MR, Reimer RA, Hittel DS, Rho JM, Shearer J. Ketogenic diet modifies 
the gut microbiota in a murine model of autism spectrum disorder. Mol Autism. 2016;7(1). 
doi:10.1186/s13229-016-0099-3 

103.  HAAS S V, HAAS MP. The treatment of celiac disease with the specific carbohydrate diet; 
report on 191  additional cases. Am J Gastroenterol. 1955;23(4):344-360. 

104.  Gottschall E. Digestion-gut-autism connection: the Specific Carbohydrate Diet. Med Verit 
J Med Truth. 2004;1:261-271. doi:10.1588/medver.2004.01.00029 

105.  Campbell KJ, Abbott G, Spence AC, Crawford DA, McNaughton SA, Ball K. Home food 
availability mediates associations between mothers’ nutrition knowledge and child diet. 
Appetite. 2013;71:1-6. doi:10.1016/j.appet.2013.07.006 

106.  Patrick H, Nicklas TA. A Review of Family and Social Determinants of Children’s Eating 
Patterns and Diet Quality. J Am Coll Nutr. 2005;24(2):83-92. 
doi:10.1080/07315724.2005.10719448 

107.  Rodenburg G, Oenema A, Kremers SPJ, van de Mheen D. Parental and child fruit 
consumption in the context of general parenting, parental education and ethnic background. 
Appetite. 2012;58(1):364-372. doi:10.1016/j.appet.2011.11.001 

108.  Neulinger A, Simon J. Food consumption patterns and healthy eating across the household 
life cycle in Hungary. Int J Consum Stud. 2011;35(5):538-544. doi:10.1111/j.1470-
6431.2011.01015.x 

109.  Boles RE, Burdell A, Johnson SL, Gavin WJ, Davies PL, Bellows LL. Home food and 
activity assessment: Development and validation of an instrument for diverse families of 
young children. Appetite. 2014;80:23-27. doi:10.1016/j.appet.2014.04.026 

110.  McCurdy K, Gorman KS, Kisler T, Metallinos-Katsaras E. Associations between family 
food behaviors, maternal depression, and child weight among low-income children. 
Appetite. 2014;79:97-105. doi:10.1016/j.appet.2014.04.015 

111.  Morin P, Demers K, Turcotte S, Mongeau L. Association between perceived self-efficacy 
related to meal management and food coping strategies among working parents with 
preschool children. Appetite. 2013;65:43-50. doi:10.1016/j.appet.2013.01.012 



91 
 

112.  Ziegler P, Hanson C, Ponza M, Novak T, Hendricks K. Feeding infants and toddlers study: 
Meal and snack intakes of Hispanic and non-Hispanic infants and toddlers. J Am Diet Assoc. 
2006;106(1 SUPPL.):107-123. doi:10.1016/j.jada.2005.09.037 

113.  Reicks M, Ballejos ME, Goodell LS, et al. Individual and Family Correlates of Calcium-
Rich Food Intake among Parents of Early Adolescent Children. J Am Diet Assoc. 
2011;111(3):376-384. doi:10.1016/j.jada.2010.11.020 

114.  Leech RM, McNaughton SA, Crawford DA, Campbell KJ, Pearson N, Timperio A. Family 
food involvement and frequency of family dinner meals among Australian children aged 
10-12years. Cross-sectional and longitudinal associations with dietary patterns. Appetite. 
2014;75:64-70. doi:10.1016/j.appet.2013.12.021 

115.  Fulkerson JA, Larson N, Horning M, Neumark-Sztainer D. A review of associations 
between family or shared meal frequency and dietary and weight status outcomes across the 
lifespan. J Nutr Educ Behav. 2014;46(1):2-19. doi:10.1016/j.jneb.2013.07.012 

116.  Nuvoli G. Family meal frequency, weight status and healthy management in children, young 
adults and seniors. A study in Sardinia, Italy. Appetite. 2015;89:160-166. 
doi:10.1016/j.appet.2015.02.007 

117.  Gross SM, Pollock ED, Braun B. Family influence: Key to fruit and vegetable consumption 
among fourth- and fifth-grade students. J Nutr Educ Behav. 2010;42(4):235-241. 
doi:10.1016/j.jneb.2009.05.007 

118.  Berge JM, Arikian A, Doherty WJ, Neumark-Sztainer D. Healthful Eating and Physical 
Activity in the Home Environment: Results from Multifamily Focus Groups. J Nutr Educ 
Behav. 2012;44(2):123-131. doi:10.1016/j.jneb.2011.06.011 

119.  Davison KK, Birch LL. Childhood overweight: A contextual model and recommendations 
for future research. Obes Rev. 2001;2(3):159-171. doi:10.1046/j.1467-789x.2001.00036.x 

120.  Dowda M, Dishman RK, Pfeiffer KA, Pate RR. Family support for physical activity in girls 
from 8th to 12th grade in South Carolina. Prev Med (Baltim). 2007;44(2):153-159. 
doi:10.1016/j.ypmed.2006.10.001 

121.  Trost SG, Sallis JF, Pate RR, Freedson PS, Taylor WC, Dowda M. Evaluating a model of 
parental influence on youth physical activity. Am J Prev Med. 2003;25(4):277-282. 
doi:10.1016/S0749-3797(03)00217-4 

122.  McCullough F, Jones S, Vignali D. The pot snack market - are today’s consumers 
demanding health as well as convenience? Int J Consum Stud. 2003;27(3):248-248. 
doi:10.1046/j.1470-6431.2003.30843.x 

123.  Blanchette L, Brug J. Determinants of fruit and vegetable consumption among 6-12-year-
old children and effective interventions to increase consumption. J Hum Nutr Diet. 
2005;18(6):431-443. doi:10.1111/j.1365-277X.2005.00648.x 

124.  Gibson EL, Wardle J, Watts CJ. Fruit and vegetable consumption, nutritional knowledge 
and beliefs in mothers and children. Appetite. 1998;31(2):205-228. 
doi:10.1006/appe.1998.0180 



92 
 

125.  Kim EK, An S, Kim E, Huh K, Kim E. A comparison of the eating habits and eating 
behaviors of disabled and non-disabled children. Korean J Community Nutr. 2003;(8):840-
855. 

126.  김혜진, Kyong-Mee Chung. The Effect of Childhood Feeding Problems on Parenting 
Stress: The Mediating Role of Behavior Problem According to the Developmental Stage. 
Korean J Clin Psychol. 2008;27(4):843-859. doi:10.15842/kjcp.2008.27.4.004 

127.  Joo J, Kim J, Kim D-Y, Choue R, Lim H. Relationship in Quality of Diet, Food Habit and 
Feeding Practice in Children with Pervasive Developmental Disorder and Their Caregiver. 
Clin Nutr Res. 2019;8(2):91. doi:10.7762/cnr.2019.8.2.91 

128.  Xia W, Zhou Y, Sun C, Wang J, Wu L. A preliminary study on nutritional status and intake 
in Chinese children with autism. Eur J Pediatr. 2010;169(10):1201-1206. 
doi:10.1007/s00431-010-1203-x 

129.  Yoo HJ, Song KH. A Study on the Nutritional Knowledge, Attitudes, and Dietary Patterns 
of Housewives in Seoul. J Korean Home Econ Assoc. 1990;28(2):47-55. 
http://fer.or.kr/journal/view.php?number=616. Accessed August 8, 2020. 

130.  Mori K, Ujiie T, Smith A, Howlin P. Parental stress associated with caring for children with 
Asperger’s syndrome or autism. Pediatr Int. 2009;51(3):364-370. doi:10.1111/j.1442-
200X.2008.02728.x 

131.  Lazarou C, Kalavana T, Matalas AL. The influence of parents’ dietary beliefs and 
behaviours on children’s dietary beliefs and behaviours. The CYKIDS study. Appetite. 
2008;51(3):690-696. doi:10.1016/j.appet.2008.06.006 

132.  Romero M, Aguilar JM, Del-Rey-Mejías Á, et al. Psychiatric comorbidities in autism 
spectrum disorder: A comparative study between DSM-IV-TR and DSM-5 diagnosis. Int J 
Clin Heal Psychol. 2016;16(3):266-275. doi:10.1016/j.ijchp.2016.03.001 

133.  Hyman SL, Stewart PA, Foley J, et al. The Gluten-Free/Casein-Free Diet: A Double-Blind 
Challenge Trial in Children with Autism. J Autism Dev Disord. 2016;46(1):205-220. 
doi:10.1007/s10803-015-2564-9 

134.  Kerzner B. Clinical investigation of feeding difficulties in young children: A practical 
approach. Clin Pediatr (Phila). 2009;48(9):960-965. doi:10.1177/0009922809336074 

135.  Feeding Therapy - CHOC Children’s, Orange County, California. 
https://www.choc.org/programs-services/rehabilitation/frequently-asked-questions-
feeding-therapy/. Accessed August 9, 2020. 

136.  Ranjan S, Nasser JA. Nutritional Status of Individuals with Autism Spectrum Disorders: Do 
We Know Enough? Adv Nutr. 2015;6(4):397-407. doi:10.3945/an.114.007914 

137.  Zobel-Lachiusa J, Andrianopoulos M V., Mailloux Z, Cermak SA. Sensory Differences and 
Mealtime Behavior in Children With Autism. Am J Occup Ther. 
2015;69(5):6905185050p1. doi:10.5014/ajot.2015.016790 

138.  Curtin C, Hubbard K, Anderson SE, Mick E, Must A, Bandini LG. Food Selectivity, 



93 
 

Mealtime Behavior Problems, Spousal Stress, and Family Food Choices in Children with 
and without Autism Spectrum Disorder. J Autism Dev Disord. 2015;45(10):3308-3315. 
doi:10.1007/s10803-015-2490-x 

139.  Barker ET, Hartley SL, Seltzer MM, Floyd FJ, Greenberg JS, Orsmond GI. Trajectories of 
Emotional Well-Being in Mothers of Adolescents and Adults With Autism. Dev Psychol. 
2011;47(2):551-561. doi:10.1037/a0021268 

140.  JS G, MM S, J H, GI O. Bidirectional Effects of Expressed Emotion and Behavior Problems 
and Symptoms in Adolescents and Adults With Autism. Am J Ment Retard. 2006;111(4). 
doi:10.1352/0895-8017(2006)111[229:BEOEEA]2.0.CO;2 

141.  Skinner JD, Carruth BR, Bounds W, Ziegler PJ. Children’s food preferences: A longitudinal 
analysis. J Am Diet Assoc. 2002;102(11):1638-1647. doi:10.1016/S0002-8223(02)90349-4 

142.  Lázaro CP, Pondé MP. Narratives of Mothers of Children With Autism Spectrum Disorders: 
Focus on Eating Behavior. Trends Psychiatry Psychother. 2017;39(3):180-187. 
doi:10.1590/2237-6089-2017-0004 

143.  MacHado Junior SB, Celestino MIO, Serra JPC, Caron J, Pondé MP. Risk and protective 
factors for symptoms of anxiety and depression in parents of children with autism spectrum 
disorder. Dev Neurorehabil. 2016;19(3):146-153. doi:10.3109/17518423.2014.925519 

144.  Almansour MA, Alateeq MA, Alzahrani MK, Algeffari MA, Alhomaidan HT. Depression 
and anxiety among parents and caregivers of autistic spectral disorder  children. 
Neurosciences (Riyadh). 2013;18(1):58-63. 

145.  Ou W-X, Cha C-H, Wang L-H. Mental health state of parents of children with autism. 
Zhongguo Dang Dai Er Ke Za Zhi. 2010;12(12):947-949. 

146.  Rios-Hernandez A, Alda JA, Farran-Codina A, Ferreira-Garcia E, Izquierdo-Pulido M. The 
mediterranean diet and ADHD in children and adolescents. Pediatrics. 2017;139(2). 
doi:10.1542/peds.2016-2027 

147.  Sanders MR, Kirby JN, Tellegen CL, Day JJ. The Triple P-Positive Parenting Program: A 
systematic review and meta-analysis of a multi-level system of parenting support. Clin 
Psychol Rev. 2014;34(4):337-357. doi:10.1016/j.cpr.2014.04.003 

148.  Evans SW, Owens JS, Bunford N. Evidence-Based Psychosocial Treatments for Children 
and Adolescents with Attention-Deficit/Hyperactivity Disorder. J Clin Child Adolesc 
Psychol. 2014;43(4):527-551. doi:10.1080/15374416.2013.850700 

149.  Morawska A, Sanders M. A review of parental engagement in parenting interventions and 
strategies to promote it. J Child Serv. 2006;1(1):29-40. doi:10.1108/17466660200600004 

150.  Zak-Place J, Stern M. Health belief factors and dispositional optimism as predictors of STD 
and HIV preventive behavior. J Am Coll Heal. 2004;52(5):229-236. 
doi:10.3200/JACH.52.5.229-236 

151.  Lin P, Simoni JM, Zemon V. The health belief model, sexual behaviors, and HIV risk 
among Taiwanese immigrants. AIDS Educ Prev. 2005;17(5):469-483. 
doi:10.1521/aeap.2005.17.5.469 



94 
 

152.  Lee EH, Kim JS, Song MS. Translation and validation of Champion’s Health Belief Model 
Scale with Korean women. Cancer Nurs. 2002;25(5):391-395. doi:10.1097/00002820-
200210000-00010 

153.  Tang TS, Solomon LJ, McCracken LM. Cultural barriers to mammography, clinical breast 
exam, and breast self-exam among Chinese-American women 60 and older. Prev Med 
(Baltim). 2000;31(5):575-583. doi:10.1006/pmed.2000.0753 

154.  Hounton SH, Carabin H, Henderson NJ. Towards an understanding of barriers to condom 
use in rural Benin using the Health Belief Model: A cross sectional survey. BMC Public 
Health. 2005;5. doi:10.1186/1471-2458-5-8 

155.  Champion V, Skinner CS, Menon U. Development of a self-efficacy scale for 
mammography. Res Nurs Heal. 2005;28(4):329-336. doi:10.1002/nur.20088 

156.  Garbacz SA, McIntyre LL, Santiago RT. Family involvement and parent-teacher 
relationships for students with autism spectrum disorders. Sch Psychol Q. 2016;31(4):478-
490. doi:10.1037/spq0000157 

157.  Gray HL, Sinha S, Buro AW, et al. Early history, mealtime environment, and parental views 
on mealtime and eating behaviors among children with ASD in Florida. Nutrients. 
2018;10(12). doi:10.3390/nu10121867 

158.  Tiffany Rose  by A, Renee Umstattd Meyer M, Doyle EI, Taylor MF, Larry Lyon J. Using 
the Health Belief Model to Understand Cholesterol and Blood Pressure Screening in Rural 
Communities in Central Texas.; 2012. https://baylor-ir.tdl.org/handle/2104/8463. Accessed 
July 3, 2020. 

159.  Uknowledge U, Holt RC. PARENTAL PERCEPTIONS OF NUTRITIONAL STATUS OF 
CHILDREN WITH AUTISM.; 2008. https://uknowledge.uky.edu/gradschool_theses/542. 
Accessed July 12, 2020. 

160.  Lukens CT, Linscheid TR. Development and validation of an inventory to assess mealtime 
behavior problems in children with autism. J Autism Dev Disord. 2008;38(2):342-352. 
doi:10.1007/s10803-007-0401-5 

161.  Castro K, Perry IS, Ferreira GP, Marchezan J, Becker M, Riesgo R. Validation of the Brief 
Autism Mealtime Behavior Inventory (BAMBI) Questionnaire. J Autism Dev Disord. 
2019;49(6):2536-2544. doi:10.1007/s10803-019-04006-z 

162.  ASA24. https://asa24.nci.nih.gov/. Accessed July 12, 2020. 

163.  Schatzkin A, Kipnis V, Carroll RJ, et al. A comparison of a food frequency questionnaire 
with a 24-hour recall for use in an  epidemiological cohort study: results from the biomarker-
based Observing Protein and Energy Nutrition (OPEN) study. Int J Epidemiol. 
2003;32(6):1054-1062. doi:10.1093/ije/dyg264 

164.  Subar AF, Kirkpatrick SI, Mittl B, et al. The Automated Self-Administered 24-Hour Dietary 
Recall (ASA24): A Resource for Researchers, Clinicians, and Educators from the National 
Cancer Institute. J Acad Nutr Diet. 2012;112(8):1134-1137. 
doi:10.1016/j.jand.2012.04.016 



95 
 

165.  Sample Size Calculator (Use in 60 Seconds) // Qualtrics. 
https://www.qualtrics.com/blog/calculating-sample-size/. Accessed June 22, 2020. 

166.  Top Duval County, FL Public Schools (2020). 
https://www.privateschoolreview.com/florida/duval-county/public. Accessed July 1, 2020. 

167.  Duval School Grades. https://www.jaxpef.org/school-facts/duval-school-
grades/elementary. Accessed July 1, 2020. 

168.  Maenner MJ, Shaw KA, Baio J, et al. Prevalence of autism spectrum disorder among 
children aged 8 Years-Autism and developmental disabilities monitoring network, 11 Sites, 
United States, 2016. MMWR Surveill Summ. 2020;69(4):1-12. 
doi:10.15585/MMWR.SS6904A1 

169.  HEI Scores for Americans | USDA-FNS. https://www.fns.usda.gov/hei-scores-americans. 
Accessed May 17, 2021. 

170.  Guenther PM, Reedy J, Krebs-Smith SM, Reeve BB. Evaluation of the Healthy Eating 
Index-2005. J Am Diet Assoc. 2008;108(11):1854-1864. doi:10.1016/j.jada.2008.08.011 

171.  UNF Virtual Lab. https://vlab.unf.edu/vpn/index.html. Accessed July 3, 2020. 

172.  Loomes R, Hull L, Mandy WPL. What Is the Male-to-Female Ratio in Autism Spectrum 
Disorder? A Systematic Review and Meta-Analysis. J Am Acad Child Adolesc Psychiatry. 
2017;56(6):466-474. doi:10.1016/j.jaac.2017.03.013 

173.  Children Diagnosed with Autism at Earlier Age More Likely to Receive Evidence-Based 
Treatments | psychiatry.org. https://www.psychiatry.org/newsroom/news-
releases/children-diagnosed-with-autism-at-earlier-age-more-likely-to-receive-evidence-
based-treatments. Accessed May 17, 2021. 

174.  Horvath K, Papadimitriou JC, Rabsztyn A, Drachenberg C, Tyson Tildon J. Gastrointestinal 
abnormalities in children with autistic disorder. J Pediatr. 1999;135(5):559-563. 
doi:10.1016/S0022-3476(99)70052-1 

175.  Millward C, Ferriter M, Calver S, Connell-Jones G. Gluten- and casein-free diets for autistic 
spectrum disorder. Cochrane Database Syst Rev. 2008;(2). 
doi:10.1002/14651858.CD003498.pub3 

176.  Mearns ES, Taylor A, Boulanger T, et al. Systematic Literature Review of the Economic 
Burden of Celiac Disease. Pharmacoeconomics. 2019;37(1):45-61. doi:10.1007/s40273-
018-0707-5 

177.  Chen M, Ye X, Shen D, Ma C. Modulatory effects of gut microbiota on constipation: The 
commercial beverage Yakult Shapes Stool Consistency. J Neurogastroenterol Motil. 
2019;25(3):475-477. doi:10.5056/jnm19048 

178.  Ledford JR, Gast DL. Feeding Problems in Children With Autism Spectrum Disorders: A 
Review. Focus Autism Other Dev Disabl. 2006;21(3):153-166. 
doi:10.1177/10883576060210030401 

179.  Bandini LG, Anderson SE, Curtin C, et al. Food selectivity in children with autism spectrum 



96 
 

disorders and typically developing children. J Pediatr. 2010;157(2):259-264. 
doi:10.1016/j.jpeds.2010.02.013 

180.  Products - Health E Stats - Prevalence of Overweight, Obesity, and Severe Obesity Among 
Children and Adolescents Aged 2–19 Years: United States, 1963–1965 Through 2017–
2018. https://www.cdc.gov/nchs/data/hestat/obesity-child-17-18/obesity-child.htm#table2. 
Accessed May 27, 2021. 

181.  Hill AP, Zuckerman KE, Fombonne E. Obesity and autism. Pediatrics. 2015;136(6):1051-
1061. doi:10.1542/peds.2015-1437 

182.  Buie T, Campbell DB, Fuchs GJ, et al. Evaluation, diagnosis, and treatment of 
gastrointestinal disorders in individuals with ASDs: A consensus report. In: Pediatrics. Vol 
125. Pediatrics; 2010. doi:10.1542/peds.2009-1878C 

183.  Chistol LT, Bandini LG, Must A, Phillips S, Cermak SA, Curtin C. Sensory Sensitivity and 
Food Selectivity in Children with Autism Spectrum Disorder. J Autism Dev Disord. 
2018;48(2):583-591. doi:10.1007/s10803-017-3340-9 

184.  Birch LL. Effects of Peer Models’ Food Choices and Eating Behaviors on Preschoolers’ 
Food Preferences. Child Dev. 1980;51(2):489. doi:10.2307/1129283 

185.  Goat Milk: Is It Good for You? Pros and Cons, Nutrition Information, and More. 
https://www.webmd.com/diet/goat-milk-are-there-health-benefits#1. Accessed May 17, 
2021. 

 


	Parents' Attitudes and Beliefs Towards Dietary Behaviors of Children with Autism Aged 5-13 Years
	Suggested Citation

	Title Page
	Acknowledgements
	Contents
	List of Figures
	List of Tables
	Introduction
	Characteristics of ASD
	Diagnostic Criteria for ARFID

	Special needs
	Figure 1: Issues in children with special needs
	Autism Spectrum Disorder
	Diagnostic criteria for ASD

	Parenting in ASD
	Parent Behavior and Parenting Style

	Prevalence of  feeding difficulties in young children
	The Role of Nutrition in ASD
	Food Selectivity and ASD
	Figure 2: Food Selectivity

	Factors that could determine food selectivity in children with ASD
	Nutrient Intake and ASDs
	Figure 3: Schematic presentation of Food selectivity on nutritional status, antropometic features, and clinical conditions in ASD

	Nutrition and children with special needs
	Table 1: Food Groups, Daily servings by age


	Influences of Maternal Feeding Styles During Infancy and the Toddler Years
	Parenting and Feeding Styles in Families with Typical Growing Children
	Figure 4: Parenting styles
	Figure 5: Feeding styles
	Figure 6: Division of Responsibility in feeding
	Figure 7: Division of feeding

	The Current State of Diets of Typically Growing Children
	Parents as Providers, Models, and Regulators
	General guidelines for parents with feeding their typical children
	Table 2: guidelines for parents with feeding

	Dietary Restrictions as interventions in ASD
	Gluten-Free/Casein-Free Diet (GF/CFD)
	Ketogenic Diet (KD)
	The Specific Carbohydrate Diet (SCD)

	Parent's Attitudes and Beliefs and Children's Dietary Behavior Intake
	Typical Children
	Children with ASD

	Autism's Clinical Companions: Frequent Comorbidities with ASD
	Feeding guidelines for children with feeding difficulties
	Role of dietition, therapist and physician

	Statement of the Problem
	Theoretical Framework
	The Health Belief Model
	Conceptual Framework
	Figure 8: Healthy eating and behavior


	Research Aims
	Primary Research Aims
	Secondary Aims

	Methodology
	Study Design
	Study participants and inclusion criteria

	Data Collection
	Consent Form (Appendix A)
	General Questionnaire and Pertinent Information (Appendix B)
	Nutrition and Health Awareness Questionnaire (Appendix C)
	Brief Autism Mealtime Behavior Inventory (BAMBI)--(Appendix D)
	Dietary Recall (Appendix E)

	Data Analysis
	Table 3: Sample Size Calculation

	Results
	Table 4: Demographics, gastrointestinal symptoms and sleep status of children with autism
	Table 5: BMI Percentile Analysis
	Figure 9: Map of Indian Participants
	Figure 10: Map of USA Participants
	Figure 11: Radar plot of the components of the healthy eating index (HEI) of children ages 5-13 Diagnosed with Autism Spectrum Disorder for all participants
	Figure 12: Radar plot of the components of the Healthy Eating Index (HEI) of children ages 5-13 diagnosed with Autism Spectrum Disorder from US & India
	Table 6: Healthy Eating Index Scores for all Components
	Table 7: Spearman correlations between parents' perceived barriers, self-efficacy and dietary behavior of children with autism for all participants
	Table 8: Daily intakes of energy and nutrients of children and autism, compared with the dietary reference intake (DRI)
	Table 9: Spearman correlations between parents' perceived barriers, self-efficiacy and nutrient intake of children with autism for all participants
	Table 10: Spearman correlations between parents' perceived susceptibility, severity and dietary behavior calorie intake of children with autism
	Table 11: Barriers & Self-efficacies in parents
	Table 12: Common Dietary Behavior Concerns
	Table 13: Coefficients of the logistic regression model for prediction of gastrointestinal symptoms in children with autism for all participants
	Table 14: Median of Dietary variables by intake of gluten-free casein free (GF/CF) diet of children with autism living in the US

	Discussion
	Strengths and Limitations
	Conclusions
	Implications of the study
	Figure 13: Parent Tools to aid with improving dietary behavior in children, with respect to Parent's barriers and self-efficacy

	Additional Interesting Observations
	Figure 14: Dietary Patterns in children from India (Panel A) & US (Panel B), indicating the differences of food intake

	Appendix A
	Appendix B
	Appendix C
	Appendix D
	Appendix E
	References

