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CHAPTER - |
INTRODUCTION

Autism spectrum disorder (ASD) is a neurodevelopmental condition
characterized by impairment in social communication abilities and repetitive and
restrictive behaviors (APA, 2013). Children with ASD may behave, communicate, and
learn things differently than their peers, which means that they need help or assistance
in their daily living (Darshan et al., 2023). Studies have indicated that children with
ASD typically manifest characteristic features of the disorder before the age of 3 years
and persist throughout their lifetime. However, there may be gradual improvements in
symptoms as time progresses (Maenner, 2014).

An Indian study by Arora (2018) revealed that 125 children aged between 2
to 6 and 80 children aged between 6 to 9 across five states in northern and western parts
of India were diagnosed with ASD. The study estimated that one in 89 children in India
were diagnosed with ASD. These conditions not only contribute to diminish the quality
of life but also give rise to comorbidities (Doreswamy et al., 2020). Children with ASD
typically present with sensory differences and encounter feeding problems compared
to typically developing children (Zobel-Lachiusa et al., 2015). Studies on the
prevalence of feeding problems in this population is reported to be as high as 90%
(Kodak & Piazza 2008), with approximately 70% of children described as selective
eaters (Twachtman-Reilly et al., 2008). Mealtime difficulties affect 46-89% of children
diagnosed with ASD (Ledford & Gast, 2006). According to Cornish (1998), 53% of
individual with ASD may be deficient in some nutrients, and 60% of people may eat
less than 20 different types of food. However, Nagai (1983) identified two groups of
children with ASD: younger (ages two to six) and older (ages seven to nineteen) and

also pointed out that eating problems persisted throughout adolescence.



Studies investigating feeding issues in this population included food
selectivity and food refusal (Nadon et al., 2011, Martins et al., 2008). The term
'selective eating' or 'picky eating' is used to describe problems with appetite, which are
defined as having a limited variety of food and not being able to taste new foods (Jacobi
et al., 2003; Nicholls et al., 2001). The core causes of feeding issues in children with
ASD has been determined by the aforementioned investigations to be their neophobia,
impulsivity, perseverance, sensory deficiencies, social disobedience, and biological
food intolerance. Because of their heightened sensitivity to food flavors, children with
ASD may also struggle with emotional perception and eating disorders (Bilbay, 2015).
Children with ASD exhibits sensory impairments and behavioral issues at mealtimes
compared to typically developing children, (Zobel-Lachiusa et al., 2015). Specifically,
eating meals with different sensory stimuli can be a challenging experience for these
individuals (Margai et al., 2020). Other factors, such as caregiver concerns, feeding
practices that foster unhealthy eating patterns, and communication inadequacies,
exacerbate these children’s feeding difficulties (Cumine et al., 2000; Shaw et al., 2003).

Research on the dietary habits of children with ASD showed that, in contrast
to neurotypical children, they ate fewer fruits and vegetables and chose high-calorie,
high-fat foods (Mendive Dubourdieu & Guerendiain, 2022; Plaza-Diaz et al., 2021).
According to Hyman et al. (2012), most children with ASD were found to lack fiber,
choline, calcium, vitamin D or vitamin K. These unhealthy eating habits in children
were seen to persist into adolescence and adulthood, leading to obesity and/or
malnutrition, reducing the quality of life, and causing comorbidities (Doreswamy et al.,
2020). It is acceptable to assume that individuals with ASD will display minimal
nutritional diversity during mealtimes due to the disorder characteristics such as weak

social connections, limited interests, and behaviors (Meral, 2015; Balikci & Ciyiltepe,



2017). They found to have sensitivity of the tactile or gustatory senses to moist, fibrous
meal like fruits and vegetables, or sensitivity of the auditory senses when biting into
crunchy foods (Reche-Olmedo et al., 2021). Nutritional difficulties may not only arise
from motivational and environmental factors but also from neurological conditions or
anatomical abnormalities (Burklow et al., 1998). Coordination issues during sucking,
chewing, and swallowing due to motor impairments may later lead to aversion to
specific food textures. These impaired feeding habits in childhood can persist into
adolescence and adulthood if not identified and intervened, contributing to issues such
as malnutrition. Therefore, the eating behaviors of children with ASD need to be early
evaluated with assessment tools to find solutions for both children and caregivers.
Standardized assessment tools are crucial for establishing conclusive findings
regarding the type and frequency of feeding issues and nutritional intake in children
with ASD. These tools promote consistency across research and offer a productive way
to gauge the feeding behavior. A range of self-reporting tools have been provided in
the literature for assessing feeding difficulties including observations at mealtimes and
questionnaires completed by parents or caregivers of the children to measure their
feeding behavior (Matson & Fodstad, 2009). Various feeding questionnaires have been
developed to determine problems in feeding and mealtime behaviors in children with

neurodevelopmental disorders as mentioned in Table 1.



Table 1.1

List of feeding questionnaires available for children with ASD.

Feeding questionnaire Developed by

Validated languages

1. Screening Tool for Feeding Matson and

Problems (STEP) Kuhn (2001)

2. Behavioural Pediatric Crist and Napier
Feeding Assessment Scale (2001)
(BPFAS)

3. The Swedish Eating Karlsson et al.
Assessment (SWEAA) (2013)

4. Brief Autism Mealtime Lukens and
Behavior Inventory Linscheid
(BAMBI) (2008)

5. Aut-Eat Questionnaire Gal et al. (2021)
(AEQ)

6. Parent Mealtime Action Hendy et al.,
Scale (PMAS-R) (2016)

7. Behavioral Pediatrics Stephanie et al.
Feeding Assessment Scale (2015)
(BPFAS)

English

English, Greek, Korea, Turkish,
Malay, Sinhala, German

Swedish

Brazilian Portuguese, Vietnam,
Malay, Thai, Oman, Chinese,
Malayalam, Telugu
Arabic, English, Spanish,
Hebrew

English

English, Korean, Turkish,
Telugu

Among the above-mentioned tools, the Brief Autism Mealtime Behaviour

Inventory (BAMBI) is a parental feeding questionnaire in English that has been

developed in clinical and research settings for children with ASD. According to

Seiverling et al. (2010), this tool holds promising psychometric assessment of feeding

functions in children with ASD. The tool BAMBI was developed by Lukens and

Linscheid (2008) to standardize data collection on feeding patterns specifically in ASD.

This questionnaire addresses various problematic behaviors commonly observed in

individuals with ASD and holds significant potential for clinical use, offering a quick


https://pubmed.ncbi.nlm.nih.gov/?term=Gal+E&cauthor_id=33792802

and accurate means of diagnosing feeding issues in children with ASD. Initially, the
questionnaire featured twenty questions which was divided into three domains, as
outlined by Lukens in 2002. However, the authors addressed its shortcomings and
modified it after six years. The tool BAMBI is provided in Appendix A. The revision
comprised of 18 items and rates the frequency of specific behaviors using a likert scale
(1 = Never/Rarely to 5 = At Almost Every Meal). The scale yields a total score, and
scores on three domains. Items 10, 11, 13, 14, 15, 16, 17, and 18 in the restricted variety
factor measure the child’s openness to experimenting with new foods and foods that
differ in preparation, texture, and type. Five factors make up the food denial factor
(items 1, 2, 4, 7, and 8), which describes the problematic behaviors that are shown when
a child rejects food that has been offered to them. At last, the characteristic component
of ASD (items 3, 5, 6, 9, and 12) includes elements that indicate behavioral traits of
ASD, such as self-aggressive and stereotyped actions during meals. The questionnaire

is self-administered by the parents/caregivers.

Need for the Study

There is a need to better understand the problems related to feeding in children
with ASD, as well as more specific information on feeding obstacles from parents or
caregivers. SLPs are involved in the diagnosis and management of both feeding and
communication challenges in children with ASD because of their increased frequency
of feeding problems. Research findings indicate that the tool BAMBI is a valuable
measure for analyzing feeding-related issues in children with ASD. The BAMBI
guestionnaire was found to be sensitive enough to understand feeding-related problems.

The translation and validation of BAMBI were conducted in multiple languages,



demonstrating its strong psychometric measures in recognizing feeding issues in
children with ASD mentioned in Table 1.

Therefore, this proves that BAMBI questionnaire is preferred by SLPs for
assessing feeding-related problems specifically in children with ASD. These
questionnaires require active parental involvement and good observation of their child
over time in a real-life context during meal times. Therefore, it is imperative that this
questionnaire is in the parent's native language. Adapting a test to accommodate
linguistic and cultural differences involves more than just translating the content into
the target language; field testing is also required to determine validity and reliability.

There is currently an unavailability of a tool in Hindi, a north Indian language,
to address feeding problems in native Hindi-speaking children with ASD. Tools
available in foreign languages cannot be directly used in the Indian context. Thus, there
is a requirement of culturally adapted, translated, and validated feeding tool in Hindi.
A Malayalam version of BAMBI (BAMBI-M) was validated for clinical research use

in native Malayalam-speaking children with ASD (Kripa & Sindhusha, in press).

Aim of the study
To adapt, translate, and validate the Hindi version of the Brief Autism Mealtime

Behaviour Inventory (BAMBI) gquestionnaire language in children with ASD.

Objectives
The objectives of the study are as follows:
1. To translate and adapt the Brief Autism Mealtime Behaviour Inventory

(BAMBI) questionnaire to Hindi, a North Indian language.



2. To validate the Hindi version of the Brief Autism Mealtime Behaviour Inventory

(BAMBI-H) questionnaire.



CHAPTER - 11
REVIEW OF LITERATURE

Feeding is a complex sensorimotor skill that is essential for human survival.
Feeding encompasses the process of obtaining/gathering food, ingesting the food into
the mouth, formation of bolus, and swallowing safely and efficiently. This physical
process requires a series of coordinated steps from the voluntary process of oral
management to the swallowing reflex and involuntary esophageal peristalsis. At the
time of feeding, lips transport liquid or solid and hold the food in the oral cavity during
chewing or mastication (Guyton, 1986; Lund, 1987). The lips and cheeks also help the
tongue ensure the alternate movement of food between the teeth during chewing
(Logemann, 1986). Once the food is masticated, the swallowing occurs to transport
materials from the oral cavity to the stomach without allowing entry of food particles
into the airway. Logemann (1998) defined feeding as the placement of the food in the
mouth; the manipulation of the food in oral cavity before the initiation of the swallow
including mastication, and the oral stage of swallowing when the bolus is propelled
backward by the tongue. Normal swallowing can be illustrated in four phases:

anticipatory, oral, pharyngeal and esophageal (Logemann, 1998).

Developmental Milestones Relevant to Normal Feeding

According to Pridham (1990), feeding skills are crucial for the development of an
infant's capacity for self-regulation throughout the first year of life. The development
of feeding and swallowing is the result of a complex interface between the developing
nervous system, various physiological systems, and the environmental factors that
begin in embryologic and fetal periods and continue through infancy and early

childhood. The development of feeding is sustained by neurological maturation and



ongoing experiences of a child. It begins with hunger and satiety pattern at the age of
2-3 months. Till the age of 4-6 months, infants receive all the nourishment from
breast/nipple feedings. As the child grows, the sucking and swallowing action is
followed by biting, chewing, eating from a spoon, drinking from a cup and a straw
which are more mature feeding behaviors. These developments occur as the higher
cortical centers gain more control (Arvedson& Brodsky, 1993).

Table 2.1

Normal developmental milestones for self-feeding skills (source: Arvedson & Brodsky,

1993)

Age (months) Level

0-5 Hand to mouth begins

2-4 Hand on bottle during feeding

4 Spoon feeding introduced

4-6 Cup drinking introduced

5-6 Both hands to hold the bottle

5-7 Semi solids from spoon

6 Cracker to mouth briefly

6 Lip closure around the spoon

6 Munching begins- vertical jaw action

7 Chewing begins- rotary jaw action

6-8 Liquid suck from cup

8-9 Assisting with spoon

9 Cracker to mouth- deliberately reaches for spoon
9-10 Drinks from the cup held by the caregiver

10-11 Pincer grasp for finger feeding

12 Self-feeding by grasping spoon with whole hands
12 Hold cup with 2 hands; 4-5 consecutive swallows
12 Hold and tips bottle by self

15-14 Skills refined for independent self-feeding




10

Factors Influencing the Development of Feeding

Oral feeding skills may vary in individuals since it is influenced by multiple
anatomic, neurophysiologic, environmental, and cultural factors. It is influenced by the
levels of alertness, stress, illness, and fatigue as well as actual motor coordination in
the oral pharyngeal system. Also, the cultural pattern along with social factors within
the family, have a very prominent effect on the feeding skills. The transitional feeding
phase is the time, when the dietary pattern and preferences are acquired, and many of
these preferences are carried over into adulthood (Arvedson & Brodsky, 1993). The
aspects of anatomy, embryology, and physiology human embraces also influence the
feeding development. In addition, it is influenced by behavioral and social factors
(Miller, 1986).

Feeding is dependent on the neurological maturation of the child. Maturation of
the central nervous system (CNS) plays an important role in the acquisition of normal
swallowing or feeding skills. Both feeding and swallowing require intact functioning
of the central and peripheral nervous systems and the intricate coordination of actions
of multiple muscles of the oral cavity, pharynx and esophagus (Miller, 1982). A child's
neurodevelopmental status determines the development of feeding and swallowing.
Any abnormalities of developing brain determine the development of feeding and
swallowing. Any abnormalities of developing brain or structural or functional deficits
in the oral, pharyngeal or esophageal region can result in a spectrum of cognitive,
communicative, behavioral and motor abnormalities that are often associated with
feeding and swallowing disorders. Even a small injury to the developing brain can have
a magnified negative effect on the rest of the sequence of the developing brain leading

to congenital malformation and other related abnormalities (Lenn, 1991).
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Feeding-related issues in children with ASD

A study by Danay et al. (2022) examined the eating patterns of preschool and
school-aged children with ASD in Chile. The cross-sectional study involved 72 families
with children diagnosed with ASD aged between 2 to 12 years old. The researchers
found that 97.67% of the children presented food selectivity, corresponding to
alterations in the frequency of consumption of specific food groups. Moreover, a
significant percentage of children did not meet the daily recommendations for fruits
(93.06%), fish (90.28%), water (80.56%) and vegetable (62.50%) consumption. The
authors concluded that these findings should be considered when designing and
carrying out feeding interventions in families with children with ASD for greater
assertiveness and effectiveness in improving health.

Another study published in 2019 by Susan Mayes, found that atypical eating
habits affected over 70% of all children with ASD. Sensory preferences, picky eating,
and aversions are often a component of ASD such as preferring softer foods like yogurt
while avoiding harder or crunchier foods. They frequently display strong positive or
negative reactions toward particular flavors or scents, gravitating toward the comforting
sensory experience of their preferred foods while avoiding others.

Leader et al. (2020) investigated the frequency of feeding problems,
gastrointestinal (GI) symptoms, challenging behavior, sensory problems, and comorbid
psychopathology in children and adolescents with ASD. The study used various
questionnaires, including the screening tool for feeding problems for children, Gl
symptoms inventory (Autism Treatment Network 2005), Behavior Problems Inventory
Short form (BPI-S; Rojahn et al. 2012), Short Sensory Profile (SSP; Dunn 1999) and
Autism Spectrum Disorder Comorbidity Child (ASD-CC; Matson 2007). Findings

showed that 84% of the participants had food selectivity, followed by food refusal
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(78.7%), rapid eating (76.5%), chewing problems (60.3%), Food stealing (49.3%), and
vomiting (19.1%). The study also revealed higher rates of GI symptoms, challenging
behavior, and sensory issues in those who presented with rapid eating, food refusal, and
food stealing compared to those without these problems. Additionally, comorbid
psychopathology predicted rapid eating, food selectivity and food refusal were
prevalent in this population. The findings suggested that these comorbid conditions are
closely related and may have a significant impact on the quality of life and adaptive

functioning of individuals with ASD.

Impact of their Feeding Difficulties on Caregivers

Gent, and Marshall (2021) explored the effects of feeding difficulties in children
with ASD on their caregivers. the study findings provides an in-depth analysis of the
various challenges and stresses the caregivers faced. In this study, caregivers of children
(5-12 years) with completed online survey examining (a) demographic characteristics,
(b) children's autism characteristics (Social Communication Questionnaire), (c) sensory
profiles (Sensory Profile 2—short form), (d) feeding difficulties (Behavioral Pediatrics
Feeding Assessment Scale, BPFAS) and (c) caregiver-reported impact of feeding
difficulties (Feeding-Swallowing Impact Survey, FS-IS). Study participants included
78 caregivers of 80 children with ASD and they reported the following:

1. Emotional Impact: Caregivers often experienced significant levels of stress,
anxiety, and emotional distress due to the ongoing struggle to manage their
child's feeding issues. Many reported feeling overwhelmed and helpless,
especially when conventional feeding strategies are ineffective.

2. Physical and Psychological Burden: The study highlights the physical toll on

caregivers, including fatigue and sleep disturbances, as they devote considerable
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time and effort to ensure their children are adequately fed. The psychological
burden includes feelings of isolation and depression, resulting from the
persistent nature of feeding challenges and the lack of social support.

3. Impact on Family Dynamics: Feeding difficulties can strain family
relationships and dynamics. Siblings may feel neglected, and marital tensions
can arise as parents navigate differing opinions on handling feeding issues. This
additional stress can lead to a reduction in overall family cohesion and
functioning.

4. Need for Support and Resources: The study emphasizes the importance of
providing caregivers with adequate support and resources, including access to
professional guidance, support groups, and practical tools to manage feeding
difficulties. It suggests that interventions should not only target the child but
also include support mechanisms for caregivers to enhance their coping
strategies and reduce stress. Addressing the emotional, physical, and
psychological burdens on caregivers can lead to more effective interventions
and improve the overall well-being of families dealing with ASD-related

feeding difficulties.

Importance of feeding tool for children with ASD

Feeding questionnaire tools are usually completed by parents or caregivers to
evaluate the child’s feeding issues. Researchers have utilized these parental self-
administered questionnaires to enhance their understanding of the prevalence of
feeding problems and the contributing factors that sustain them. Various
guestionnaires have been created as indirect methods of behavioral assessment to

investigate the feeding issues of children with ASD. These questionnaires measure
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children's feeding and lunchtime habits and are used to assess feeding problems in
children. More recently, they have also been used to evaluate caregiver behaviors
during mealtimes (Lukens & Linscheid, 2008).

Feeding difficulties are highly prevalent among children with ASD affecting
up to 90% of this population (Nesreen et al. 2021). If not properly addressed, these
challenges can lead to nutritional deficiencies, poor growth, and other health issues.
Specialized feeding assessment tools are essential for identifying and managing
feeding difficulties in children with ASD (Sowmya Nath 2014). The key reasons these
tools are important include:

1. Comprehensive Assessment: Tools like the Montreal Children's Hospital
Feeding Scale (MCH), Children’s Eating Behavior Inventory (CEBI), Screening
Tool of Feeding Problems (STEP), Parent Mealtime Action Scale (PMAS), The
Swedish Eating Assessment (SWEAA), Behavioral Pediatrics Feeding
Assessment Scale (BPFAS) and the Brief Assessment Scale for Mealtime
Behavior in Children (BAMBI) allow for thorough evaluations of feeding
behaviors, including sensory sensitivities, food selectivity, and oral-motor
skills. This comprehensive assessment is crucial for developing effective
intervention plans.

2. Tracking Progress: Standardized feeding tools enable caregivers and
therapists to track changes in a child's feeding behaviors over time, allowing
them to monitor the effectiveness of feeding interventions.

3. Guiding Intervention: Insights gained from feeding assessments directly
inform the development of personalized nutrition and feeding therapy plans,
tailored to address the unique needs of each child with ASD. This ensures

children receive the specific support they require.
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4. Early Identification: Early identification and intervention for feeding
problems in young children with ASD (ages 2-4) are crucial, as the brain's
neuroplasticity is highest during this period. Feeding tools facilitate early

detection and prompt treatment.

BAMBI as the preferable tool to assess feeding difficulties in children with ASD

Lukens and Linscheid (2008) developed the Brief Autism Mealtime Behavior
Inventory (BAMBI), a standardized test designed to investigate mealtime issues in
children with ASD aged 3 to 11. Currently, BAMBI is the only validated questionnaire
specifically created for parents of children with ASD. This parent self-report
questionnaire allows parents to rate their children's behavior during meals (DeMand et
al., 2015). It uses a Likert scale where caregivers score behaviors from 1 (indicating
never/rarely) to 5 (indicating always).

In clinical feeding assessments, BAMBI is a valuable tool for gathering data to
clinically understand various aspects of a child's feeding issues, along with related
information such as developmental disabilities or medical conditions that could affect
feeding. This information aids clinicians in determining the need for further
examinations and planning appropriate interventions. Direct evaluations, such as
assessing bite size and texture as done by Sharp and Jaquess (2009), can also be
beneficial for planning interventions, leading to more efficient and minimally invasive
treatments. Children with ASD were found to consume less food than their typical peers
and behaved more inappropriately during meals (Twachtman et al., 2008).

As described by Lukens and Linscheid (2008), BAMBI was developed to
standardize the collection of data on nutrition and feeding habits tailored to children

with ASD. This questionnaire evaluates various problematic behaviors commonly
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found in this group that other assessments may overlook. Due to its comprehensive
approach, BAMBI is widely employed in clinical settings to swiftly and accurately
assess eating issues in children with ASD. The original BAMBI questionnaire, initially
comprising 20 questions across three domains (Lukens, 2002), underwent revision and
improvement six years later as highlighted by Lukens and Linscheid (2008). The
updated version reduced the number of questions to 18 and introduced a Likert scale
for rating the frequency of behaviors (ranging from 1 = Never to 5 = At Almost Every
Meal).

BAMBI is the first instrument designed to evaluate feeding challenges in
children with ASD. The tool highlighted the significance of feeding-related issues in
the peadiatric population. Literature has highlighted that the tool could distinguish
between the feeding issues that people with ASD have and those that children with
regular development present.

Thus, The Brief Autism Mealtime Behavior Inventory (BAMBI) is considered
the most preferable tool for feeding assessment in children with ASD due to several
key features:

1. Specificity for ASD: BAMBI was specifically developed to assess eating
difficulties in children with ASD, making it more relevant and accurate for this
population compared to tools designed for typically developing children.

2. Three-Factor Structure: The inventory consists of 18 items organized into
three subscales: Food Refusal/Disruptive Behavior, Limited Variety, and
Features of Autism. This structure allows for a comprehensive evaluation of
various aspects of mealtime behavior specific to ASD.

3. Reliability and Validity: BAMBI has demonstrated high reliability and

validity, with a Cronbach’s alpha of 0.88 and strong construct validity,
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particularly for the Limited Variety factor. It has also shown high test-retest
reliability and inter-rater reliability.

4. Observer-Reported Measure: BAMBI is designed to be completed by parents
or primary caregivers, providing an observer-reported measure that captures
mealtime behaviors specific to children with ASD.

5. Cross-Cultural Validation: The tool has been translated and validated in
multiple languages, including Portuguese-Brazilian, Turkish, and Vietnamese,

enhancing its applicability across different cultural contexts.

Different Versions of BAMBI
Turkish version of BAMBI (Meral & Fidan - 2014)

The study was done by Meral and Fidan (2014) to determine the psychometric
properties of the Turkish version of BAMBI for assessing mealtime behavior in
children with ASD. The researchers ensured linguistic equivalence between the original
English BAMBI and the Turkish translation. The inventory was then administered to
308 mothers of children with a 3-factor structure and the 5-point Likert scale was
reduced to 14 items after validity and reliability analyses. Confirmatory factor analysis
supported and acceptable goodness of fit for the Turkish BAMBI. The Turkish BAMBI
demonstrated high internal consistency and split-half reliability. Item total correlation
was acceptable and t-tests showed significant differences between the upper and lower
27% of scores. The findings indicate that Turkish BAMBI is a valid and reliable tool

for assessing mealtime behaviors in Turkish children with ASD.
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Chinese version of BAMBI (Gray, Heewon & Chiang, Hsu-Min - 2017).

This study investigated the mealtime behaviors of Chinese-American children
with ASD by Gray, Heewon & Chiang, Hsu-Min. (2017). The findings suggest that
thirty-one parents of Chinese-American children with ASD participated in the study
and completed the BAMBI questionnaire. The top problematic mealtime behaviors
reported by parents were: preferring “crunchy” foods (54%), not willing to try new
foods (48%) and not remaining seated at the table until the meal is finished (46%).
Compared to their white counterparts, Chinese-American children with ASD showed
slightly lower scores on problematic mealtime behaviors. There was a significant
association between food refusal and aggressive behaviors at mealtimes. This finding
suggests that Chinese-American children with ASD exhibit unique mealtime behaviors
compared to typical American children. The authors note that Chinese Americans often
eat differently than typical Americans, with more emphasis on family-style dining and

less on individual portions.

Brazilian Portuguese version of BAMBI (Castro et al; 2019)

The article “validation of the Brief Mealtime Behavior Inventory (BAMBI)
Questionnaire” by Castro et al.(2019) describes the translation and validation of the
BAMBI questionnaire into Brazilian Portuguese. The study aimed to provide a
structured evaluation of feeding behaviors in the ASD population that can be integrated
into clinical routines and help guide parent interventions. The final sample included
410 participants with a mean age of 9.58 + 1.2 years and the majority were male (95%).
The researchers investigated internal consistency using Cronbach’s alpha and test-retest
reliability using the intraclass correlation coefficient (ICC) in a sample of children with

ASD and TD. The Brazilian Portuguese version of the BAMBI showed good internal
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consistency (None of the questions showed a score higher than 0.7, meaning that all
questionnaire are reliable) and test-retest reliability (ASD groups different total scores
p=0.00, Food refusal p=0.021, Feature of autism p=0.00 and limited variety p=0.00)
indicating it can be used for clinical and research purposes. The validation of this
questionnaire allows for the integration of a structured evaluation into the clinical
routine and helps guide parent interventions regarding eating problems and potential

consequences in the ASD population.

Thailand version of BAMBI (Chunsuwan, & Kulalert - 2021)

Preschool age children with ASD in Pathum Thani Province, Thailand have
more eating problems that typically developing children, according to a case-control
study conducted by Chunsuwan, & Kulalert (2021) from Thammasat University. The
study compared eating behaviors in 30 children with ASD and 30 age and gender-
matched children with TD. The BAMBI was used to assess mealtime behaviors. The
mean total BAMBI score was significantly higher in children with ASD (45+ 8.4)
compared to children (40+7.4). Of the three BAMBI domains food refusal was the only
domain that differed significantly between the groups. Parents of children with ASD
commonly reported problematic behavior such as expelling food that had been eaten
and refusing to dislike foods. However, parents from both groups did not differ in their
emotions and confidence during mealtime. The researchers concluded that eating
problems should be addressed when caring for preschoolers with ASD, in addition to
developmental stimulation. Limitations of the study included a small sample size,
single-province location, and lack of a cut-off score for the newly developed
questionnaire on caregiver attitude and strategies. This study was first in Thailand to

compare eating problems between preschoolers with ASD and TD. The findings are
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consistent with previous internal research showing that children with ASD have more

feeding issues starting from preschool age.

Vietnam version of BAMBI (Minh Huong rt al. — 2021)

Validation of the BAMBI questionnaire in Vietnam in 2021 describes a cross
sectional study that aimed to validate the BAMBI questionnaire in Vietnamese
population of children with ASD. The researchers translated the BAMBI questionnaire
into Vietnamese and tested it on 194 children aged 3-11 years with a diagnosis of ASD.
The study found that the Vietnamese version of BAMBI demonstrated good internal
consistency and test retest reliability, indicating that it is a valid and accurate tool for
assessing mealtime and feeding difficulties in children with ASD in Vietnam. The
validation of BAMBI questionnaire in various languages contribute to the growing
body of research on the clinical assessment and management of feeding difficulties in
children with ASD across different cultures and contexts. It highlights the need for
culturally appropriate and psychometrically sound tools to accurately identify and
address the unique challenges faced by children with ASD and their families during

mealtimes.

Italian version of BAMBI (Lamboglia et al; 2023)

The article “Development and validation of inventory to assess mealtime
behavior problems in children with ASD” by Lukens and Linscheid described the
development and validation of the brief autism mealtime behavior inventory (BAMBI),
to measure mealtime behavior problems in children with ASD. The BAMBI was
designed to assess aggressive, disruptive, and destructive behaviors exhibited by

children with ASD during mealtimes. The initial 20-items scale was tested on 40



21

typically developing children and 68 children with ASD. The final 18-item BAMBI
demonstrated good internal consistency, high test-retest reliability, and strong construct
and correlation-related validity. The BAMBI was found to effectively differentiate
mealtime behavior problems between the ASD and typically developing groups. It also
showed significant correlations with other measures of autism severity and feeding
problems. The development and validation of the BAMBI provided a standardized tool
to assess mealtime behaviors in children with ASD, which can help guide appropriate

intervention and support for these families.

Malayalam version of BAMBI (Kripa & Sindhusha, in press)

There is a dearth of feeding tool that is culturally appropriate for Indian contexts
considering its multilingual and multicultural diversity. A Malayalam version of
BAMBI (BAMBI-M) was validated for clinical research use in native Malayalam-
speaking 30 children with ASD (Kripa & Sindhusha, in press). BAMBI-M is found to
be a very sensitive tool for identifying feeding-related issues in children with ASD. The
test-retest reliability, was assessed using Spearman’s rho correlation coefficient,
yielded a high value of 0.956. The test also demonstrated high sensitivity and
specificity, with a cut-off value of 31. Higher cut-off values correlated with increased
frequency of problem behaviors. Internal consistency analysis indicated good reliability

among items for children with ASD, achieving a Cronbach’s Alpha of 0.710.

Telugu version of BAMBI (Vandana & Swapna, in press-2024)
A Telugu version of BAMBI (BAMBI-T) was validated for clinical research
use in native Telugu-speaking 60 children with ASD (Vandana & Swapna, in press).

The spearman-rho (p) value obtained was found to be 0.9 indicating positive
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correlation. sensitivity and specificity was found to be one at the cut-off score of 32.5,
indicating that the test is very sensitive in identifying feeding problems specific to
children with ASD. The finding was significant as the Cronbach’s alpha value obtained
was 0.44shows significant positive relationship and indicating that all items were
reliable.

There is currently an unavailability of a tool in Hindi, a north Indian language,
to address feeding problems in native Hindi-speaking children with ASD. Tools
available in foreign languages cannot be directly used in the Indian context. Thus, the

a need of cultural adaptation, translation, and validation of Hindi version of BAMBI.
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CHAPTER - 11
METHOD
Ethical consideration: This study was conducted at the AIISH in Mysuru, following
approval of “Ethical guideline for BioBehavioral Research including Human Subjects”
(Basavaraj & Venkatesh, 2009). Caregivers of the participants received detailed
explanations about the study procedures and utmost care was taken to guarantee the

safety and confidentiality of participant details.

Participants:

A total of 60 participants in the age range of 3-11 years were enrolled into two
groups. Group 1 consisted of 30 primary caregivers of children diagnosed with ASD,
while Group 2 consisted of 30 primary caregivers of age-matched neurotypical
children. Participants were recruited through convenience sampling. Parents of
children undergoing speech-language and/or occupational therapy services at the
Department of Clinical Services and Preschool Education at AIISH, Mysuru as well as
in other clinical settings were enrolled for the study. They were further subdivided into

three categories: 3.0-5.11 years, 6.0-8.11 years, and 9.0-11.11 years.

Table 3.1

Gender distribution across children with ASD and TD

Gender Group-1 (Children with Group-2 (Neurotypical
ASD) (n=30) children) (n=30) (Mean=

(Mean=7.12, SD=2.41)  7.08, SD=2.43)

Male 25 15

Female 5 15
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Inclusion criteria
e Hindi as the native language of the primary caregiver.
e All the children were diagnosed as having ASD by an RCI certified SLP.
e The parent or caretaker who spend quality time during the child’s mealtime
was enrolled.
e Parent with a minimum educational qualification of tenth grade was
enrolled.
Exclusion criteria
e The research did not enroll parents of children with any other additional
issues, such as seizure disorder, or motor or intellectual deficits.

e The children who had previously attended feeding therapy were excluded.

Procedure:

The study was conducted in two phases: Stage 1 involved translating and
culturally adapting the original BAMBI questionnaire, and Stage 2 involved validating
the tool. The widely accepted American Association of Orthopedic Surgeons (AAOS)
rules, which include the forward-backward translation approach, were used to translate
and adapt the BAMBI questionnaire. Permission from the authors of the BAMBI

questionnaire (Lukens & Linscheid, 2018) was acquired by email on October 5, 2023.

Stage 1: Translation and Adaptation of the BAMBI questionnaire.
The following five AAOS recommended steps will be used in the translation and
adaptation process.

1. Forward translation

2. Synthesizing common translation
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3. Backward translation
4. Expert committee review

5. Pre- final testing

1. Forward translation

The English-adapted version of the BAMBI questionnaire underwent
translation into Hindi by two Hindi-English bilingual individuals: one of them was a
professional translator (Teacher in Hindi, Higher senior secondary school, Indore),
while the other was an SLP with expertise in feeding-related issues (Clinical Speech
Language Pathologist at the AIISH, Mysore). They had Hindi as their first language
and English as their second language. The BAMBI questionnaire (Appendix 1) consists
of 18 statements, all of which except for four statements (statements 3, 9, 10 & 15) were
problem statements. The four statements were converted to problem statements to
maintain uniformity across all the statements. For example, Statement 3 "My child
remains seated at the table until the meal is finished" was converted to "My child does
not remain seated at the table until the meal is finished". The translators then produced
individual translations (F1 and F2), aiming for logical translations rather than literal
ones. They considered the definition of the original term, without translating it ‘word
to word’. The focus was on ensuring comprehensibility for ordinary layman
respondents rather than catering to professional audiences. The translation process also

took into account cultural variations in mealtime behavior.

2. Synthesizing common translation
A third member of the independent team (a clinical SLP) provided a single

consolidated translation once the differences between the independent translations had
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been resolved. The version that was simpler, clearer, and more colloquial was selected
out of the two translations since every translator had a different language preference
and word choice. The common synthesis process was summed up in a written report.
An attempt was made to come to a consensus on subjects. Every issue was thoroughly

examined, along with potential solutions.

3. Backward translation

Within a month span, two Hindi-English bilingual adults from a non-medical
background (Hindi postgraduate students, Maghad University, Bihar state, Hindi)
individually translated the common synthesized translation back into English (B1 and
B2). Similar to the forward translations, the primary objective was to achieve a
translation with the same linguistic sophistication as the source. However, rather than
strict language equivalence, the objective of maintaining intellectual and cultural parity

was more important in this backward translation.

4. Expert committee review

The team comprised two proficient SLPs (Assistant professors in SLP) and were
skilled in both forward and backward translation. All members of the panel were
bilingual Hindi-English bilinguals. The expert committee thoroughly reviewed all
translations, identified any errors, and subsequently drafted a report detailing the
steps to be taken to ensure equivalency. They rated the items on a four-point Likert
scale (1-4) (Helen-2016) where each point had a description in terms of ambiguity,
cultural appropriateness, clarity, and representativeness. They provided appropriate

suggestions regarding the questions.
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Table 3.2

Parameters considered for content validation and their corresponding ratings

1 2 3 4
Ambiguity Ambiguity of Item needs No doubt, Meaning
the item is high  some but Item is clear
revision needs some
minor
revision
Cultural Inappropriate Item needs Appropriate Highly
Appropriatenes some but  needs appropriate
S revision some minor
revision
Clarity Not clear Item needs Clear  but Item clarity
some needs some is good
revision minor
revision
Representative ~ Not a Item needs Representat Highly
ness representative some ive but representati
of the desired  revision needs some ve
content revision

5. Field testing of pre-final version

This prefinal version of the questionnaire was administered to 15 primary
caregivers of children with ASD. This step preceded the finalization of the translated
questionnaire’s ultimate form. Based on the initial questionnaire, participants were
selected for interviews. In addition to providing answers, participants were asked to
share their perspectives on how they interpreted each question. Additionally, they were
asked if any of the questions or things bothered them or appeared unimportant and if
there were any other issues related to feeding behavior apart from the 18 statements.
The opinions and responses were reviewed to ensure that the translation was accurate,
and any modifications that were required were made before the questionnaire was
ready. All the revisions mentioned above led to the final BAMBI version of the Hindi

questionnaire. The AAOS translation-adaptation process adapted from Thimmaiah et



al. (2016) is summarized in the flowchart below.

Figure 3.1:
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Flowchart depicting translation process in Stage 1 (in accordance to the principle of

the American Association of Orthopedic Surgeons, AAOS, adapted by Thammaiah et

al., 2016, picture taken with permission)
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Stage 2: Validation of translated questionnaires

This stage validated the translated and adapted BAMBI-H on children with feeding

problems secondary to ASD.

Administration of BAMBI-H

The BAMBI-H was administered to caregivers who are native Hindi speakers

and proficient in reading and writing Hindi. This group comprised caregivers of both

children with ASD and typically developing children within the age range of 3 to 11
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years. Caregivers received a concern report as well. Following the BAMBI-H
assessment, they were requested to complete the Feeding Handicap Index. In the
BAMBI-H, caregivers were presented with 18 statements, each requiring a response
ranging from 1 to 5, where 1 denoted "never” and 5 denoted "always." Additionally,
they were requested to indicate whether each statement posed a problem for them or
not. The count was determined based on the number they selected in their response.
The Feeding Handicap Index (FHI) comprises 38 questions across three domains:
physical, emotional, and functional. Each question employs a rating scale of 0 to 2,
where 0 signifies "never" and 2 signifies "always." Following the completion of these
questions, caregivers are asked to assess the severity of the child's condition on a 7-

point rating scale, ranging from normal to severe.

Statistical analysis

1. Descriptive statistics: Mean, standard deviation and median scores of BAMBI-H
questionnaire was calculated for each group. Non parametric test was carried out
for further analysis. Mann-Whitney test was used to compare the scores between
the groups.

2. Test-Retest Reliability (Stability): The BAMBI-H tool was re-administered on 10%
of the both participants group one week after their initial response and Spermans-
Rho correlation was utilized to compare the obtained results.

3. Internal Consistency: Consistency of statements of BAMBI-H was assessed among
children with ASD and typical children using Cronbachs alpha test.

4. Concurrent validity: Feeding Handicap Index (FHI) was used as a gold standard

tool to check the concurrent validity.
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5. Discriminate validity: Pearson's correlation coefficients was employed among the
statements in BAMBI-H to assess discriminant validity.

6. Cut off score: The Receiver Operating Curve (ROC) was employed to determine
the optimal clinical cut-off score to differentiate between the two groups and to

graphically display the trade-off between sensitivity and specificity.
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CHAPTER- IV
RESULTS
The study aimed to translate, adapt, and validate the English version of the Brief
Autism Mealtime Behavioral Inventory (BAMBI) questionnaire into Indian language
Hindi. The primary objective was to translate and adapt the questionnaire to Hindi. The
secondary objective was to validate the Hindi version of BAMBI (BAMBI-H). These
two objectives of the study were carried out in two phases. Phase | included translation
and adaptation of the English version of the BAMBI questionnaire to Hindi and Phase
Il involved administration of the developed BAMBI-H in 30 children with ASD in the

age range of 3-11 years. In Appendix B final BAMBI-H version is provided.

Phase I: Translation and Adaptation of the English version of the BAMBI
guestionnaire in Hindi

The BAMBI questionnaire was translated and cross-culturally adapted into Hindi
following the guidelines of the American Association of Orthopedic Surgeons (AAOS)
principles adapted from Thimmaiah et al. (2016). The translation-adaptation process

was carried out in five stages.

4.1.1 Forward translation

The original English BAMBI questionnaire underwent translation into Hindi by two
Hindi-English bilingual individuals: a professional translator (Teacher in Hindi, Higher
senior secondary school, Indore), and an SLP with expertise in feeding-related issues
(Clinical Speech Language Pathologist at the AIISH, Mysore). The BAMBI
questionnaire consisted of 18 statements, all except for four statements (statements 3,

9, 10 & 15) were problem statements. The four statements were converted into problem
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statements to maintain uniformity across all the statements. Only for statement 3 “My

child remains seated at the table until the meal is finished” the word ‘table’ was

removed because of cultural adaptation and statement made was “My child remains

seated until the meal is finished”.

Table 4.1.

BAMBI-H statements and their F1 and F2 Translated Version (in IPA)

S.N BAMBI Conversion F1 (forward F2 (forward
statements into problem translation 1) translation 2)

statement

1 My child cries or Not change 'me:ra ‘botf’a 'me:ra: ‘botfa:
screams  during required. The ‘kha:te 'somar  'bfio:dzn ke: so'moj
mealtimes. statementwas 'ro:ta: 'ja: 'tfil:aita:  'ro:ta: jo 'tfil:a:ta: el

retained. ha|

2 My child turns Same ‘me:ra ‘botfla 'me:ra: ‘botfa:
his/her face 'kbamme ki 'tfi:ze o'pena: 'tfoheira: jo
body away from ‘de:kPne ‘par  ‘forix ‘'kPame: se:
food. ‘opna: ‘monfi  "du:c Kaor le:ta: fie:

‘pre:r 'le:ta: hel

3 My child remains My child does 'me:ra ‘botfla  'me:ra: ‘botfa:
seated until the not remain ‘k"amna ‘khotm  'kMa:na: ‘puira:
meal is finished. ~ seated until ‘homme se ‘pafile ‘ho:ne: tok

the meal is ‘'hi:'ott 'dza:ta: he| nofii:n'boit'ta: fie:
finished

4 My child expels Same ‘'me:ra ‘botf’la 'me:ra: ‘botfa:
(spits out) food 'khaine ko ‘thuipk ‘kPamne: ko: 'monh
that he/she has ‘de:ta: he] se: ‘nikal jo "thuipk
eaten. de:ta: fie:

5 My  child Same ‘me:ra ‘botf’a 'me:ra: ‘botfa:
aggressive during 'kharne ke ‘somar ‘kPamne: ko: ‘somgj
mealtimes 'gus:a ‘'korata: he 'bafiug 'a:kra:mok fie:
(hitting, kicking, (‘'ma:rna:, 'lot  (‘'ma:rna:, la:g
scratching others). ‘ma:rna:;, ‘na:khun  ‘ma:rna:;, ‘nakMun

‘ma:rna:)| ‘'ma:rna:)

6 My child displays Same ‘'me:ra ‘botf’a 'me:ra: ‘botfa:
self-injurious 'khaine ke ‘somar ‘kPamne: ko: ‘somoj
behavior  during ‘opne ‘a:p 'ko ‘[riit ‘swojom ko:

'paﬁﬁa“;a: he (‘'xod 'nukesa:n
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11

12

mealtimes (hitting
self, biting self).

My  child s
disruptive during
mealtimes

(pushing/throwing
utensils, food).

My child closes
his/her mouth
tightly when food
IS presented

My child is
flexible about
mealtime routines
(e.g., times for
meals, seating
arrangements,

place settings).

My child is
willing to try new
foods

My child dislikes
certain foods and
won’t eat them.

My child refuses
to eat foods that
require a lot of
chewing (e.g., eats
only soft or
pureed foods).

Same

Same

My child is
not flexible
about
mealtime
routines (e.g.,
times for
meals, seating
arrangements,
place
settings).
My child is
not willing to
try new foods.

Same

Same

'ko 'ma:rna:, ‘daint

‘ka:ftona:)|

‘me:ra ‘bot[’a
'kha:ne ke ‘somar
‘sthir ‘nofii:n
‘rofita:  (‘dfok:a:
‘ma:rna:, barcton

‘phe:kona:, ‘khana:

‘phe:kona;)|
‘me:ra ‘botfa
‘khane ke ‘somar

‘dzo:r se ‘monfi
‘bond, 'ka:r ‘le:ta:

he|

‘me:ra ‘botfa
‘kParne ke ‘somar
‘me:n ‘badla:v

"ho:ne 'par ‘anukol
'Viovo fia:r 'nofiin
‘korata: he (‘somar
‘sor 'dzoge  'ka:
"badolona:)|

‘me:ra ‘botfa ‘ne

‘noe 'kha:djo
‘poda:ctho: ko trar
‘karne ‘me:n
‘'sofigjo:g  'nohiin
'karata: he|

‘me:re 'botf'e ko
kot 'kha:djo
‘poda:cth

‘no'pasond ‘he ‘or
‘'vaoh 'vnhe: nofii:n

‘khota: he|

‘ese: 'kha:djo
‘podaicth dzmhe:
‘ka:fi: 'ffeba:ne ki
'd%arorat ‘he,
‘vnhe: ‘me:ra
‘botf:a  ‘osvika:r
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‘pofivntfa:ta: fe:
(‘'k'od ko: 'ma:rna:,
‘da:nt 'ka:tona:)

‘me:ra ‘botf’a 'kha:ne

ke ‘somar  ‘sthir
‘nofii:n ‘rofita:
(‘diok:a:  'ma:rna:,
‘barton  ‘phe:kona,

‘kha:na: ‘phe:kona:)|
‘me:ra: ‘botfa:
'kha:na: die:
'dzane: por 'mounh
kons kor 'bond Kor

le:ta: fe:

‘me:ra: ‘botf:a:
'kha:ne: ki: 'ro:d3 ki:
'dmtfarja: ke:
‘ba:rerme:  'lotfila:
‘nofii:n fAe: (‘khana:
'kPharne: ke: 'somgj
‘aur  'dzogoh  ka:
‘badoalna:)

‘me:ra: ‘'batfia: noje:
‘kha:ne: ko:
‘a:dzma:ne: ka:
'I:[]‘Uk ‘nofii:n fie:

‘me:ce: 'botfie: ko:
'kotf 'khamne: ki
'tfiizo ‘nofi:n

‘pasond ‘dz1se: 'vo:
'kobfi: 'nofi:n 'khota:

‘me:ra: ‘bt a:
'cﬁje:cﬂia: 'f:[aba:ne:
va:li: 'fﬁ:zjo: ko:

‘nofii:n 'khota: ('sicf
‘moulajem  ‘'kha:djo
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14

15

16

17

18

My child prefers
the same foods at
each meal.

My child prefers

“crunchy” foods
(e.g., snacks,
crackers).

My child accepts
or prefer a variety
of foods.

My child prefers
to have food
served in a
particular way.

My child prefers
only sweet foods
(e.g, candy,
sugary cereals).

My child prefers
food prepared in a
particular way
(e.g., eats mostly
fried foods, cold
cereals, raw
vegetables).

Same

Same

My child does
not accept or
prefer a
variety of
foods.

Same

Same

Same

‘Korota: he ('sicf
‘moulajem ‘kha:djo
‘poda:cth, ‘toral
‘poda:cg)

‘me:ra ‘botf:a ‘hor
‘barr 'ek 'soma:n

'ke: 'kha:djo
‘poda:cth ko
'khana:  "posend
'karata: he|

‘me:ra ‘botfa
'kuckure  ‘kha:djo
‘poda:cth  ‘kha:na:

'‘pasand 'korata: he|

‘me:ra ‘botfa
‘vib'mn  "proka:r
'ke: 'kha:djo
‘poda:cth  ‘kha:na:
‘pasand ‘nofii:n
‘karota:|

‘me:ra ‘botfa

'kParne ko ‘vifist
‘tori:ke se 'paro:se
'dzame 'par ‘'hi:
‘pasond 'karata: he|
‘me:ra ‘botfia ‘sirf

‘mi:thi: 'fj‘l:3e
'kharna:  'posond
‘korata: he
(‘kog:di:, ‘mi:the:
‘ona:ds)|

‘me:ra ‘botf’a
vifist  ‘vidii:  se
‘bona: ‘hvo
‘kha:na: ‘hi:
‘pasand ‘korata: he
(‘ta:la: ‘hoo,

‘kotf:i: 'sobzija)
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‘pada:rt, ‘toral

‘pada:rt?)

‘me:ra: ‘botfla: "Aor
‘ba:r ek 'hi: "torsh
'ka: 'bfio:dzn 'kha:na:

‘posond ‘korta: fie:

‘me:ra: ‘botfa:
‘kha:ne: me:
‘kurkuri: 'kha:djo
‘pada:rth 'kha:na:

‘pesond  ‘korta: fe:

(‘tfops, 'biu:dszi:ja:
itjadi: )

‘me:ra: ‘botf:a:
‘'vibbmn  ‘toroh  ki:
'fji:za ‘kha:na:
‘pasand ‘nofii:n
'korta:

‘me:ra: ‘bt a:

vife] ‘toritkke: se:
‘paro:sa; 'gojo 'huio
'kharna: hi: 'pasend

‘korta: fe:

‘me:ra: ‘bt a:
‘ke:val ‘mi:tha:
'kha:na: 'pasand
‘korta: he: ('d’%s:se:
ki:  ‘miithaii: jo
‘tfo:klat )

‘me:ra: ‘batfla: ‘ek
vife] ‘toritke: se:
‘bona:ja: ‘hu:o
'kha:na: hi: 'posond
‘korta:  he:  (‘tola:
‘hu:s, kotfi:

‘sabziya:, 'thenda:)
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4.1.2 Synthesizing common translation

A third member of the independent team (a clinical SLP at the facility)
consolidated both translations. The version that was simpler, clearer, and more
colloquial was selected out of the two translations. The common synthesis process was

summed up in a written report (Table 4.2).

Table 4.2.

BAMBI-H statements after synthesizing common translation (in IPA)

S. BAMBI statements
N

Statements from consolidated version
(Step-2)

1 My child cries or screams during
mealtimes.

2 My child turns his/her face or body
away from food.

3 My child does not remain seated
until the meal is finished.

4 My child expels (spits out) food that
he/she has eaten.

5 My child is aggressive during
mealtimes (hitting, kicking,
scratching others).

6 My child displays self-injurious
behavior during mealtimes (hitting
self, biting self).

7 My child is disruptive during
mealtimes (pushing/throwing
utensils, food).

8 My child closes his/her mouth
tightly when food is presented

‘me:ra ‘batftfa 'xaite 'somoj ‘ro:ta: ‘ja
‘tfil:ata: Ao

‘me:ra 'botftfa ‘xamne 'ko: 'de:kine 'par
‘opena ‘fori:r ‘ja: ‘'munf 'xa:ne ‘se: ‘mo:y
le:ta: fie:

'me:ra 'botftfa 'xama 'puira: 'xaje: 'bmo
fi: 'oth 'dza:ta: fie:

'meira 'botftfa 'xamne 'ko: 'munf 'se:
‘nikal ‘ja: "thupk ‘de:ta: fie:

“me:ra 'botftfa 'xa:ne 'ko: 'somoj 'bafuf
‘gus:a korota: he: (‘ma:rena:, ‘lat
‘ma:rona:, na:khu:n ‘'ma:rona:)

‘me:ra 'baﬂ"ffa 'xamne 'ko: 'somgj 'khod
'ko: 'nukasa:n 'paﬁurfc:fazga: fie: (‘k"ud
'ko: 'ma:rona:, 'da:nt 'ka:fena:)

‘me:ra 'beﬁffa 'xa:na: ‘xa:ne 'ko: 'somgj
'sthic ‘nofi: 'rofiata: (‘dze:se: 'bio:dza:
‘jar ‘bacton  'ko:  ‘phe:kona:  ja:
‘dfioke:lona:)

‘mera 'botftfa 'xama: 'xilote 'somoj
‘opena: 'dzo:r 'se: ‘'mun® 'bond 'ka:r
le:ta: fie:
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11

12

13

14

15

16

17

18

My child is not flexible about
mealtime routines (e.g., times for
meals, seating arrangements, place
settings).

My child is not willing to try new
foods.

My child dislikes certain foods and
won’t eat them.

My child refuses to eat foods that
require a lot of chewing (e.g., eats
only soft or pureed foods).

My child prefers the same foods at
each meal.

My child prefers “crunchy” foods
(e.g., snacks, crackers).

My child does not accept or prefer a
variety of foods.

My child prefers to have food served
in a particular way.

My child prefers only sweet foods
(e.g, candy, sugary cereals).

My child prefers food prepared in a
particular way (e.g., eats mostly
fried foods, cold cereals, raw
vegetables).
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‘me:ra 'batTt]"a ‘xamne: ki 'fOZdA3 ki
‘ardoto:n ‘me: ‘kisi: 'bfi: ‘toroh ke
‘bodsla:v ‘'ko: ‘posend ‘nohi: ‘korsta:
(‘xame: 'xa:ne 'ke: 'somoj 'o:r 'dzegoh
'ka: 'bodolona:)

'mera 'botftfa 'ko:i: 'naji: ‘xame: 'ki:
'tfi:z 'xa:na: ‘nofi: '?fa:ﬁgga:

‘me:re: 'bsafl"a 'koﬂ" ‘no  'pasond
'tAﬁ:g(fgo: 'ko: 'kobfi: ‘nofi: "khota:
‘me:ra 'bsﬂ“fl"a 'dA3je:(,_1|a: 'ﬂbba:ne: ‘va:li:
'tAﬁ:za ‘ko: 'nohi: 'khota: (‘sief ‘molajem
'xa:djo 'poada:rth, ‘toral ‘pada:rt?)

‘me:ra ‘botftfa ‘for ‘barr ‘ek ‘hi: 'tfi:
'toroh 'ka: 'bfo:dzen 'xa:na: 'ffa:ﬁegaz fie:
'merra 'botftfa 'xame: 'me: ‘korkori:
'tfiize: ‘'xama: ‘'posond 'kerota: fie:
(‘tfops, 'biu:dzija: ‘ttja:di: )

'meira 'botftfa ‘olog 'olog ‘toroh 'ki:
'tfi:ze: 'xa:na: 'posond 'nofi: 'korota:
‘me:ra 'batftfa 'ke:val 'vife:[ ‘torike: ‘se:
‘paro:se: ‘Auve: 'xamne: 'ko: 'hi: "pasend
‘karota: fie:

‘mera 'botftfa 'ke:wvol 'mitha: 'xa:na:
‘posond  ‘korota:  fe: (‘dze:se: ki
'mi:tha:r: ‘ja: ‘tfoikole:t)

‘merra ‘botftfa ‘vife;f ‘torike: 'se:

‘bona:ja: ‘'hu:o ‘'xamna: ‘hi: ‘poesend
'korata:  fie:  (‘tola:  ‘'huie, 'kotfi:

'sobdzi:ja:, 'thonda:)

4.1.3 Backward translation

Within a month span, two Hindi-English bilingual adults from a non-medical

background (Hindi postgraduate students, Maghad University, Bihar state; native Hindi

speakers from Delhi) individually translated the common synthesized translation back

into English (B1 and B2). Similar to the forward translations, the translation with the

same linguistic sophistication as the source was achieved. However, rather than strict
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language equivalence, the objective of maintaining intellectual and cultural parity was

prioritized in this backward translation.

4.1.4 Expert Committee Review
The expert committee thoroughly reviewed all translations, and drafted a report
detailing the steps to be taken to ensure equivalency.

In the translated BAMBI-H statement, statements 2, 4, 11, 12 ranked 3 in clarity.

Hence, they were revised to enhance clarity and the statements as “TRT S @ Bl

[LCERVN &Wﬁrﬂ?mﬁa@ﬁ@rﬁséﬂ%r’ (Statement 2), “WWW@@E{
¥ Ao W ol %|” (Statement 4), “TRT = PS g ol & Ht el

T (Statement 11), “TRT ST SATGT A& dTel ol ! a1 @rdm (R gamas a1
a¥d 19| (Statement 12) were modified accordingly to “HRT &= @ &I ¢Jd B
30T TR A1 He WS AdT |7, “TRI ST WHT W 999 W1 He ¥ FHerd ()
TR, “BRT ST o 71 UG @, Y Tl pt e G 7, <HRT =1 o A waren
I US 98 el @l | (R Gamm a1 aRa o WTdT 8 |)” respectively.

Table 4.3
Modification suggested by the expert panel committee in Stage 4 for the synthesized

final consolidated version of Step 2

S.N BAMBI statements  Statements from consolidated Modification suggested
version (Step-2) by the expert Committee
(Step-4)

1 My child cries or 'me:ra 'botftfa 'xaite 'somoj 'me:ra: ‘boatftfa: 'xa:ne:
screams during 'ro:ta: ‘ja: ‘tfil:a:ta: fio ke: ‘somar ‘roita: ‘ja:
mealtimes. ‘tfil:ata: fe: |
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My child turns
his/her face or body
away from food.

My child does not
remain seated until
the meal is finished.
My child expels
(spits out) food that
he/she has eaten.

My child is
aggressive  during
mealtimes (hitting,
kicking, scratching
others).

My child displays
self-injurious
behavior during
mealtimes  (hitting
self, biting self).

My child is
disruptive  during
mealtimes

(pushing/throwing
utensils, food).

My child closes
his/her mouth
tightly when food is
presented

My child is not
flexible about
mealtime  routines
(e.g., times for
meals, seating
arrangements, place
settings).

My child is not

willing to try new
foods.

‘me:ra 'baﬂ"ﬂ”a 'xa:ne 'ko:
‘de:kMne ‘par ‘opona [oriir
Jja: ‘'mun® 'xane ‘'se: ‘'mo:
'le:ta: fe:

'mera ‘botftfa 'xana 'pura:
'xaije: 'bine Ai: 'vf" 'dza:ta:
fie:

‘me:ra 'be{lﬁ“a 'xa:ne 'ko:
‘munf ‘se: 'nikal ‘ja: ‘thuigk
‘de:ta: fie:

'merra ‘botftfa 'xamne 'ko:
'somoj 'bahut 'gus:a 'korata:
fie: (‘'ma:rona:, 'lat ‘ma:rona:,
‘na:k"u:n ‘'ma:rona:)

'mera 'botftfa 'xame 'ko:
‘'somoj 'ktud 'ko: 'mukosan
‘pofiontfata: fe: (‘khod 'ko:
‘'ma:rona:, da:nt 'ka:tona:)

'me:ra 'botftfa 'xa:na: 'xame
'ko:  ‘somgy  ‘sthir  'nohi:
‘rofiata: (‘dze:se:  'bfo:dza:
'jar ‘barton ‘'ko: ‘phe:kona:
‘ja: "dfioke:lona:)

'me:ra ‘botftfa 'xana: 'xilote
'somoj ‘opona: ‘dzoir ‘se:
‘mun® 'bond 'ka:r 'le:ta: fe:

'merra ‘botftfa 'xame: ki
'ro:d3 'ki: 'a:dotor 'me:
‘kisi: 'bii:  toroh  'ke:
‘badola:v 'ko: "pasend 'nohi:
‘korata: (‘'xa:ne: 'xamne ‘ke:
'somoj 'oir  ‘dzegoh 'ka:
‘badolona:)

'merra ‘botftfa ‘ko:i: ‘naiji:
'xame: ‘'ki: 'tfiz 'xana:
'nofii: 'tfa:fota:
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‘me:ra: ‘botftfa: 'xane:

ko: ‘'dekMe: hi: ‘opna:
Soriir ‘ja: ‘'mounfi ‘'mo:y
le:ta: fe: |

‘me:ra: ‘botftfa: 'xamna:

‘pura: ‘xa;je: ‘bma: fi:
‘'oth 'dza:ta: fe: |

‘me:ra: ‘botftfa: 'xamne:
ko ‘dekMter  ‘somar

‘xa:ne: ‘monh ‘se: nika:l
(‘thu:nk) ‘de:ta: fe: |

‘batftfa:
ke: 'somar ‘bafut ‘gus.sa:
'korota:  he: | (layg
‘na:khu:n

'me:ra; 'Xxa:ne:

'ma:rona:,
'ma:rona;)
‘batftfa:
ke: ‘somar ‘'xod ‘ko:
‘nuksamn 'pgﬁorﬁ‘g‘a: fe: |
(‘'xod 'ko:
‘da:nto:  'se:
‘ka:tona:)
‘batftfa:
‘xa:ne: ke: ‘'somar ‘sthi:r
'nofii: 'boif"ta: | ('bfo:dzn

'‘me:ra; ‘Xxa:ne:

'ma:rona:,
'xod 'ko:

'me:ra; 'xa:ne:

Ja ‘barton 'ko:
‘phe:pkona: Jja:
'dfiokalona:)

‘me:ra: 'batftfa: 'xame:
‘xi:lote:  'somar ‘opna:

‘monfi ‘dzo:r 'se: 'bond
‘kor 'le:ta: fe: |

‘botftfa:
ki: 'ro:dz 'ki: ‘a:doton
‘me:y ‘kisi: 'bfi: ‘torsh
'ke: "badla:v 'ko: ‘pasond
‘nofi:y 'karata: | (‘xamne:
‘xamne: ke: ‘somar ‘ja:
‘dzagoh ‘ka: 'badolena:)

‘botftfa: ‘ko:i:
‘noi: 'xame: kir 'tfii3
'xa:na: ‘nafiy '?fa:ﬁa;a: |

'me:ra; 'Xa:ne:

‘me:ra;
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12

13

14

15

16

17

18

My child dislikes
certain foods and
won’t eat them.

My child refuses to
eat foods  that
require a lot of
chewing (e.g., eats
only soft or pureed
foods).

My child prefers the
same foods at each
meal.

My child prefers

“crunchy”  foods
(e.g., snacks,
crackers).

My child does not
accept or prefers a
variety of foods.

My child prefers to
have food served in
a particular way.

My child prefers
only sweet foods
(e.g, candy, sugary
cereals).

My child prefers
food prepared in a
particular way (e.g.,
eats mostly fried
foods, cold cereals,
raw vegetables).

‘me:re: 'baﬂﬁa 'koa“ no
‘pasand '?ﬁ:g(ﬁo: 'ko: "kobhi:
‘nofii: "khota:

‘merra ‘botftfa 'cﬁje:g‘la:
‘tfoba:ne: 'vali: 'tfiize 'ko:
‘nofii: 'khota: ('sicf ‘mola:jem

'xa:djo  'poadaith,  'torol
‘pada:cth)

‘me:ra 'be{l"fl“a ‘hor "'bair ek
‘hi: tAﬁ ‘toroh ‘ka: 'bﬁozcﬁsn
'xa:na: 'tfa:fota: fie:

'me:ra 'botftfa 'xame: 'me:
‘kockori:  ‘tfize:  'xana:
'pasond 'korota: fie: ('tfaps,
'biu:dzija: ‘itja:di: )

‘merra ‘botftfa 'olog 'slog
‘toroh 'ki: 'tfiize: 'xama:
‘pasond 'nofi: 'karata:

'me:ra 'botftfa ‘ke:val 'vife:f
‘torizke: 'se: ‘paro:se: fve:
‘'xame: 'ko: 'hi: ‘pasend
‘korota: fie:

'me:ra ‘batftfa 'ke:vel 'mi:tha:
'xa:na: ‘pasond ‘korota: fe:
('&%e:se: 'ki: ‘mithar ja:
'ffo:kgle:,‘g)

‘me:ra 'bcfcﬁfa ‘vife.[ ‘tori:ke:
‘'se: 'bonaija:
‘hi:  'poesond ‘korota: fe:
(‘tola: ‘hu:o, kotfi:
'sobdsi:ja:, 'thonda:)

‘hu:o 'xa:na:
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‘me:ra: ‘botftfa: 'dAgo: ‘na:
‘posond ‘fe:, ‘vo: 'tAﬁ:3e:
‘kobfi: 'nofi:n 'xa:ta: |

'me:ra:  'botftfa:  'dzo:

‘tfize: ‘dzoja:da:
‘tfoba:ni:  ‘pore:  'vofi
‘nofi:y  'xaita: | (‘sicf
‘molajom  ‘ja:  toral
'tAﬁ:3e: ‘xa:ta: fie:)

‘me:ra:  ‘batftfa:  ‘hor

‘'somar ‘e:k 'hi: 'toroh ‘ka:
'bfo:d3n 'xa:na: 'tfa:fota:
fie: |

‘'me:ra: 'xa:ne:

‘batftfa:
‘me:;n  'kuckuei: tfige:

‘pesond  ‘korata:  fie:
(‘tfips, ‘bPodzija:)
‘me:ra: ‘batftfa:  ‘alog

‘slog 'tersh 'ki: 'tfi:ze:

'xa:na: 'pesond 'nohiy
‘korata: |

‘me:ra:  ‘batftfa: 'ke:val
vife:  ‘torike: 'se:
‘paro:se:y huve: 'xane:

ko: 'hi: 'pesend 'korota:
fie: |
‘me:ra: ‘botftfa: 'ke:rval
‘'mi:tha:  'xa:na: 'pasond
‘korata: he: | (‘mithaii:
ja: 'ffnk:le:;)

‘me:ra:  ‘batftfa: ‘vifef
‘tori:ke:  'se:  'bonaja:
'ive  'xana:  'pasend

'korota: fhe: | (‘tola: "hoo,
'kotf:i: 'sobziija:)
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4.1.5 Field testing of pre-final version

This prefinal version of the questionnaire was administered to 15 primary
caregivers of children with ASD who had feeding issues. All 18 statements were
reviewed by parents as accurate and culturally appropriate.

Phase I (translation and adaptation of BAMBI questionnaire completed with the

final version of BAMBI-H (Appendix-1) under 3 domains as shown in table 4.4.

Table 4.4

BAMBI-H under 3 domains

Domain Statement number Total
Limited Variety Factor (LVF) 10, 11, 13, 14, 15,16, 17,18 8
Food Refusal Factor (FRD) 1,2,4,7,8 5
ASD characteristic (CF) 3,5,6,9,12 5

Phase 2: Validation of BAMBI-H
4.2.1 Test-retest reliability of BAMBI-H

Test-retest reliability was assessed by readministering BAMBI-H
questionnaire on 10% of total population within a time interval of 1 week. The
spearman’s rank correlation coefficient was used to assess the consistency or stability
of BAMBI-H over time. The spearman-rho (p) value obtained was found to be 0.65
indicating moderate positive correlation. The findings indicated that BAMBI-H tool is

a reliable tool to assess feeding skills in children with ASD.

4.2.2 Internal consistency of BAMBI-H
The internal consistency of items was assessed among children with ASD
using Cronbach’s coefficient alpha. The finding was significant as the Cronbach’s alpha

value obtained was 0.894 indicating that all items were highly reliable and measured
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the feeding trait with high degree of reliability. However, the Cronbach’s coefficient
alpha was found to be 0.254 for typically developing children. This could be because
the problem statements were uniformly rated as never or rarely in typically developing
peers as compared to children with ASD. This could have reduced the variance needed

for a higher Cronbach’s alpha.

4.2.3 Concurrent Validity

Concurrent validity of BAMBI-H was established by administering the Feeding
Handicap Index (FHI, Srushti & Swapna; 2014). The FHI is a gold standard tool used
to assess feeding problems comprehensively in the physical, functional, and emotional
domains. The FHI was developed by synthesizing information from the literature and
feedback from parents of children with communication disorders regarding feeding
issues. The inventory comprises 38 items, categorized into three domains: physical (21
items), functional (10 items), and emotional (5 items). Its 3-point rating scale (0-never,
1-sometimes, 3-always). Using Spearman’s rho correlation, it is found that BAMBI-H
has a strong positive relationship (r = 0.848, p< 0.05) (Al-Hameed, 2022) suggesting

that BAMBI-H is strongly associated with FHI.

Table 4.5

Correlation between BAMBI-H and FHI in children with ASD

S.No Variable FHI  Total
score
1 BAMBI-H total Spearman’s rho 0.848

score p-value <0.01




4.2.4 Cut off scoring using ROC curve
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A Receiver Operating Characteristic (ROC) curve was created by plotting true

positive rate i.e., sensitivity and specificity for BAMBI-H scores between group 1 and

2 at various threshold setting as shown in figure 4.1 showing its coordinates and

sensitivity of specificity according to specific domain was shown in table.

Figure 4.1

ROC curve of the total BAMBI-H score and its domains

08

06

Sensitivity

04

0z

ROC Curve

Table 4.6

04 06

1 - Specificity

08

Source of the
Curve

===hFRDt
LV

| CASDt
—|itatal

e Referance Line

Domain specific Sensitivity, specificity, cutoff score and Area under the curve

Domain Sensitivity Specificity Cutt-off score  AUC
FRD 90% 84% 6.5 0.956
LVF 90% 90% 12.5 0.961
CASD 90% 94% 7.5 0.971
Total 100% 100% 27 1.000
Note: FRD- Food Refusal Domain; LVF- Limited Variety Factor; CASD-

Characteristics of ASD
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As seen in the figure, the ideal ROC curve with AUC closer to 1 is seen in the
upper left corner of the chart. The sensitivity and specificity were found to be one (dark
blue) at the cut-off score of 27, indicating that the test is very sensitive in identifying
feeding problems specific to children with ASD. The domain food refusal factor cut-
off score was 6.5, for limited variety factor cut off score was 12.5 and for children with
ASD cut-off score was 7.5. All the 3 domains has higher AUC (1.000) indicating good
accuracy of the tool. According to ROC curve, the BAMBI-H score 27 is considered to
be overall cut-off score. A score equal to or above 27 indicated children with feeding
problems. The area under the curve (AUC-ROC) obtained was 1 indicating very high

discriminatory power.

4.25 BAMBI-H scores across children with ASD and Neurotypical children
The 18 statements of BAMBI-H were filled by a total of 60 parents. Table
depicts the demographic distribution and overall scores of group 1 (children with ASD)
and group 2 (neurotypical children). A clear-cut distinction in the BAMBI-H scores
between the two groups was found. Scores of Participants in group 1 (children with
ASD) were higher compared to group 2 (neurotypical children). Among 30 participants,
the highest and lowest score in the group 1 obtained was 47 and 32 respectively. The
highest and lowest score in the group 2 obtained was 26 and 18 respectively. There was
no overlap between the ranges of scores of both groups indicating a very clear
distinction in the feeding issues. The BAMBI-H scores in group 1 was found to be
wider in range and higher compared to group 2. The overall scores and demographic

distribution of group 1 and 2 are given in the table.
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Table 4.7

Overall scores and demographic distribution of two groups

Overall BAMBI-M Group 1 (Children with Group 2 (Neurotypical
score ASD) children)
(n=30) (n=30)
Mean 37.83 21.90
SD 4.62 241
Minimum score 32 18
Maximum score 47 26
Minimum age 3.00 3.00
Maximum age 11.11 11.11
Mean age 7.12 7.08
SD 2.41 2.43
Males 25 15

Females 5 15
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Figure 4.2

Figure depicting the median BAMBI-H scores across children with ASD and

Neurotypical children

50

45+

40

35+

BAMBI-H Score
= = N N w
(e] (@) ] o ol o
1 1 ] ] 1

ol
]

(@)

|| ||
Children with ASD  Neurotypical Children
Group
Note. The Median score BAMBI-H score obtained across ASD children is 37 and for

neurotypical children is 21.5.

4.2.6 Most frequently rated item across the domains

4.2.5.1 Across Limited Variety Factor Domain. Of all the (total no. of LVF
statements are 8) items in the limited variety factor (LVF), statement 11 “My child
dislikes certain items and won’t eat them.” was found to be the most frequently scored
item in group 1. More than 53.4% of parents of children with ASD rated it as falling

under occasionally, often and almost. Item 11 assess the aversion towards certain foods
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by the child or eating only narrower range of food, measuring the food selectivity, but
while analysing item 11 in neurotypical population, 86.7% of the responses were falling
in never and rarely category as seen in figure (4.3).

Figure 4.3

Frequency of occurrence of LVF 11 statement among ASD and Neurotypical Children

80+
70.0
60+
< E= Children with ASD
> e
& 40+ - =3 Neurotypical Children
?.)- o
23.3 f:= 23.3 23.4
20.0 =
16.7
: 10.0
33
Never Rarely Occasionally Often Almost

LVF 11

In decreasing order of frequency after statement 11, the most frequently
occurring problematic issues were statements 14,10,13,15,17,18,16.

Statement 14 is about the preference of children for crunchy foods. More than
50% of parents of children with ASD rated it as falling under occasionally, often and
almost, but in neurotypical population, 90% of the responses were falling in never and
rarely category. The frequency of occurrence of LVVF 14 among children with ASD and

Neurotypical children is depicted in figure 4.4.
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Figure 4.4

Frequency of Occurrence of LVF 14 Statement Among ASD and Neurotypical Children

80

70.0

EA Children with ASD

=3 Neurotypical Children

Frequency (%)

16.7

13.3

Never Rarely Occasionally Of;en Alrrlmst
LVF 14
Statement 10" is about the preference of children towards willing to try new
foods. Around 40% of parents of children with ASD rated it as falling under
occasionally, often and almost, but in neurotypical population, 93.3% of the responses
were falling in never and rarely category. The frequency of occurrence of LVF 10

among children with ASD and Neurotypical children is depicted in figure 4.5.
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Figure 4.5

Frequency of Occurrence of LVF 10 Statement Among ASD and Neurotypical Children
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Statement 13" is about the preference of children towards same food at each
meal. Around 33.3% of parents of children with ASD rated it as falling under
occasionally and often, but in neurotypical population, 96.7% of the responses were
falling in never and rarely category. The frequency of occurrence of LVF 13 among

children with ASD and Neurotypical children is depicted in figure 4.6.
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Figure 4.6

Frequency of Occurrence of LVF 13 Statement Among ASD and Neurotypical Children
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Statement 15" is about the acceptance and preference of children towards a
variety of foods. Around 26.6% of parents of children with ASD rated it as falling under
occasionally and often, but in neurotypical population, 100% of the responses were
falling in never and rarely category. The frequency of occurrence of LVF 15 among

children with ASD and Neurotypical children is depicted in figure 4.7.
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Figure 4.7

Frequency of Occurrence of LVF 15 Statement Among ASD and Neurotypical Children
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Statement 17" is about the acceptance and preference of only sweet foods.
Around 20% of parents of children with ASD rated it as falling under occasionally and
almost, but in neurotypical population, 86.7% of the responses were falling in never
and rarely category. The frequency of occurrence of LVF 17 among children with ASD

and Neurotypical children is depicted in figure 4.8.
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Figure 4.8

Frequency of Occurrence of LVF 17 Statement Among ASD and Neurotypical Children
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Statement 18™ is about the acceptance and preference of food prepared in a
particular way. 13.3% of parents of children with ASD rated it as falling under
occasionally and often, but in neurotypical population, 96.7% of the responses were
falling in never and rarely category. The frequency of occurrence of LVF 18 among

children with ASD and Neurotypical children is depicted in figure 4.9.
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Figure 4.9

Frequency of Occurrence of LVF 18 Statement Among ASD and Neurotypical Children
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Statement 16" is about the acceptance and preference of food served in
particular way. Only 3.3% of parents of children with ASD rated it as falling under
often, but in neurotypical population, 100% of the responses were falling in never and
rarely category. The frequency of occurrence of LVF 16 among children with ASD and

Neurotypical children is depicted in figure 4.10.
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Frequency of Occurrence of LVF 16 Statement Among ASD and Neurotypical Children
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Figures 4.11 and 4.12 illustrate the distribution of all LVF statements within the

"never" to "almost™ categories among children with ASD and neurotypical children.
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Figure 4.11

Graph Indicating distribution of LVF among ASD children.
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Figure 4.12

Graph Indicating distribution of LVF among Neurotypical children
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4.2.5.2 Across Food Refusal Domain. While critically evaluating the food
refusal domain (FRD), statements 7 and 8 were found to be most frequently occurring
as depicted in Figures 4.14 and 4.13. However, the frequency of these behaviour
exhibited is less when compared to the LVF domain. “My child is disruptive during
mealtimes (pushing/throwing utensils, food)” and “My child closes his/her mouth
tightly when food is presented” are item number 7 and 8 respectively of the BAMBI-H
questionnaire. For item 7; 43.4% of parents of children with ASD rated it as falling
under occasionally, often and almost, but in neurotypical population, 100% of the
responses were falling in never and rarely category. For item 8; 43.3% of parents of
children with ASD rated it as falling under occasionally, often and almost, but in
neurotypical population, 100% of the responses were falling in never category.

Also, as Figure 4.14 and 4.13 indicate the frequency of problematic issues
towards these statements (Item number 7 and 8) and other items under this category is
much less among Neurotypical children. More than 90% of responses fall under the

never or rarely category.



Figure 4.13
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Frequency of Occurrence of FRD 8 Statement Among ASD and Neurotypical Children
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Figure 4.14

Frequency of Occurrence of FRD 7 Statement Among ASD and Neurotypical Children
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Statement 2" is about the child turns his/her face or body away from food. 30%
of parents of children with ASD rated it as falling under occasionally, but in
neurotypical population, 100% of the responses were falling in never and rarely
category The frequency of occurrence of FRD 2 among children with ASD and

Neurotypical children is depicted in figure 4.15.
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Figure 4.15

Frequency of Occurrence of FRD2 Statement Among ASD and Neurotypical Children
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Statement 4™ is about the child expels food that he/she has eaten. 30% of parents
of children with ASD rated it as falling under occasionally and often, but in neurotypical
population, 93.3% of the responses were falling in never and rarely category. The

frequency of occurrence of FRD 4 among children with ASD and Neurotypical children

is depicted in figure 4.16.
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Figure 4.16

Frequency of Occurrence of FRD4 Statement Among ASD and Neurotypical Children
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Statement 1% is about the child cries or scream during mealtimes. 16.7% of
parents of children with ASD rated it as falling under occasionally, but in neurotypical
population, 100% of the responses were falling in never category. The frequency of

occurrence of FRD 1 among children with ASD and Neurotypical children is depicted

in figure 4.17.
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Figure 4.17

Frequency of Occurrence of FRD1 Statement Among ASD and Neurotypical Children
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Figures 4.18 and 4.19 illustrate the distribution of all FRD statements within the

"never" to "almost™ categories among children with ASD and neurotypical children.
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Figure 4.18

Graph Indicating distribution of FRD among ASD children.

Group: Autism Spectrum Disorder

30

25
%
g2
5 ® ALMOST
[%]
5 15 OFTEN
3 M OCCASIONALLY
E 10
E ® RARELY
m NEVER
5
0
FRD1 FRD2 FRD4 FRD7 FRD8
Question
Figure 4.19

Graph Indicating distribution of FRD among Neurotypical children
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4.2.5.3 Across Characteristic Feature Domain. The findings revealed that in
the characteristic feature in Children with ASD domain (CF), statements 3, 12 and 5
were the most frequently occurring behaviours (figure 4.20, 4.21 and 4.22) Statement
3 analyses the seating behaviour of child during mealtimes and statement 12 explores
the child refuser behaviour to eat foods that require a lot of chewing. Item 3 (Figure
4.20) under this domain was found to be the most frequent among the Neurotypical
population. Therefore, item number 3 is the most distinctive feature that distinguishes
Children with ASD and Neurotypical children.

Statement 3 occurred frequently in both groups but comparatively greater in
children with ASD. This statement explores the sitting tolerance of children during
mealtime. More than 50% of parents of children with ASD rated it as falling under
occasionally, often and almost, but in neurotypical population, 96.7% of the responses
were falling in never and rarely category.

Statements 5 and 6 explore aggressive behaviour towards others and self-
injurious behaviour respectively. Results indicated that respectively 30 and 20 percent

of children with ASD exhibited this behaviour frequently according to this study.
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Figure 4.20

Frequency of Occurrence of CF3 Statement Among ASD and Neurotypical Children
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Statement 12 is about the child refuser behaviour to eat foods that require a lot of
chewing. 33.3% of parents of children with ASD rated it as falling under occasionally
and often, but in neurotypical population, 100% of the responses were falling in never
and rarely category. The frequency of occurrence of CF 12 among children with ASD

and Neurotypical children is depicted in figure 4.21.
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Figure 4.21

Frequency of Occurrence of CF12 Statement Among ASD and Neurotypical Children
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Statement 5 is about the child aggressive behaviour during mealtime (Hitting,
kicking, scratching others). 33.3% of parents of children with ASD rated it as falling
under occasionally and often, but in neurotypical population, 100% of the responses
were falling in never and rarely category. The frequency of occurrence of CF 5 among

children with ASD and Neurotypical children is depicted in figure 4.22.
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Figure 4.22

Frequency of Occurrence of CF5 Statement Among ASD and Neurotypical Children
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Statement 9" is about the child isn’t flexible about mealtime routine. 30% of
parents of children with ASD rated it as falling under occasionally, often and almost,
but in neurotypical population, 90.3% of the responses were falling in never and rarely
category. The frequency of occurrence of CF 9 among children with ASD and

Neurotypical children is depicted in figure 4.23.
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Figure 4.23

Frequency of Occurrence of CF9 Statement Among ASD and Neurotypical Children
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Statement 6" is about the child displays self-injurious behaviour during
mealtimes. 20% of parents of children with ASD rated it as falling under occasionally
and often, but in neurotypical population, 96.7% of the responses were falling in never
and rarely category. The frequency of occurrence of CF 6 among children with ASD

and Neurotypical children is depicted in figure 4.24.
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Figure 4.24

Frequency of Occurrence of CF6 Statement Among ASD and Neurotypical Children
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Figures 4.25 and 4.26 illustrate the distribution of all CF statements within the

"never" to "almost™ categories among children with ASD and neurotypical children.
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Figure 4.25

Graph Indicating distribution of CF among ASD children.
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Figure 4.26

Graph Indicating distribution of CF among Neurotypical children.
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CHAPTER V

DISSCUSION
The Brief Autism Mealtime Behavioural Inventory (BAMBI) stands out as the
first parental tool uniquely designed to evaluate feeding difficulties in children with
ASD (Luckens & Linscheid, 2008). This tool was created with the goal of standardizing
information regarding the nutrition and eating habits specific to children with ASD.
BAMBI's comprehensive approach allows it to assess a wide range of problematic
behaviors common among children with ASD, which other questionnaires often
overlook. This specificity and thoroughness make BAMBI a quick and accurate clinical

assessment tool for identifying feeding issues in children with ASD.

The original English version of the Brief Autism Mealtime Behavioural
Inventory (BAMBI) includes 18 statements across three domains: Limited Variety,
Food Refusal, and Features of Autism. It uses a five-point Likert scale to rate the
frequency of feeding behaviors, ranging from 1 (never or rarely) to 5 (almost every
meal) (Lukens & Linscheid, 2008). A frequency score is obtained by summing the
Likert responses, with item numbers 3, 9, 10, and 15 reverse-scored. This questionnaire
is crucial due to the high number of complaints and concerns from parents about
problematic mealtimes. Many children with ASD face feeding difficulties due to the
manifestation of their symptoms and associated behavioral, cognitive, psychological,
or familial issues (Adams et al., 2022). The BAMBI is clinically significant as it
addresses food behavior issues, which affect up to 80% of children with ASD (Vissoker

etal., 2015).

The present study represents the first instance of a questionnaire being
translated, adapted, and validated in Hindi to assess feeding issues in children with

ASD. Validating this questionnaire facilitates its integration into clinical practice and
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parental interventions concerning eating disorders and their consequences for this
population. The original English BAMBI was initially translated and adapted into Hindi
(BAMBI-H) following the adaptation process based on the principles outlined by the
American Association of Orthopedic Surgeons (AAOS) and guidelines from
Thimmaiah et al. (2016). During the pre-testing phase, efforts ensured cross-cultural
validity, maintaining strict adherence to the original meanings of the words. The tool
underwent final validation with 30 parents of children with ASD. Current study
analyzed BAMBI-H scores in both children with and without ASD, revealing that
children with ASD consistently exhibited more feeding-related difficulties across all

domains, with higher frequencies compared to neurotypical children.

The first objective of the current study, carried out in Phase 1 was to translate
and adapt the Brief Autism Mealtime Behavior Inventory questionnaire into Hindi. The
Second objective, carried out in phase 2, was to validate the Hindi version of the

questionnaire (BAMBI-H)

5.1 Translation and Adaptation of BAMBI.

The initial phase of the first objective involved forward translation, which
resulted in the creation of two distinct Hindi versions of the questionnaire. In the
synthesized common translation, these versions were consolidated into an appropriate
single version. To ensure the accuracy of the questionnaire, it underwent backward
translation by two individuals. Following this, the final version of BAMBI-H was
achieved through expert review and field testing involving 15 caregivers of children
with ASD. Throughout these concurrent revisions, adjustments and substitutions of

words were made to develop a culturally adaptable tool assessed for simplicity,
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familiarity, applicability, complexity, clarity, and cultural appropriateness. Feedback
from judges was gathered across four stages of translation and field testing.

As a result, the final version of BAMBI-H comprises 18 questions distributed
across three domains: the Limited Variety factor (items 10, 11, 13, 14, 15, 16, 17, 18),
the Food Refusal factor (items 1, 2, 4, 7, and 8), and the Children with ASD
Characteristics factor (items 3, 5, 6, 9, 12).

In BAMBI, parents are directed to self-administer the questionnaire using a
Likert scale where responses are rounded to the nearest whole number. The scale
includes five ratings: 1 (Never), 2 (Seldom), 3 (Occasionally), 4 (Often), and 5
(Almost). Specifically, items 3, 9, 10, and 15 require reverse scoring during the rating
However, during the translation phase, these four items were converted into problem
statements to ensure uniformity. The primary objective of the current study was to
translate and adapt the questionnaire into Hindi, ensuring that it maintained simplicity,
familiarity, applicability, complexity, clarity, and cultural appropriateness throughout

all stages of translation.

5.2 Validation of BAMBI-H

The second aim of this study was to validate the questionnaire by administering
it to 30 parents of children diagnosed with ASD and another 30 parents of typically
developing children. After administering BAMBI-H on 60 participants, a clear-cut
distinction between the scores among the typical and disordered populations was found.
Among 30 participants in the Children with ASD population, the highest BAMBI-H
score is 50, and the lowest is 29. The highest BAMBI-H score in the typical population
is 26, and the lowest is 18. These findings underscore a clear differentiation in mealtime

behavior between children with ASD and their neurotypical peers.
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5.3 Analyzing the Statements Across Different domains of BAMBI-H

When analyzing the statements across different domains, variations

were observed in the frequency of occurrence of items.

5.3.1 Analyzing the Statements Across the domain: Limited Variety Factor
Examining the items within the Limited variety factor, the current study’s
findings revealed that item number 11 is frequently seen in the population of children
with ASD; more than 70% of caregivers for children with ASD classified it as occurring
occasionally, frequently or almost always. This suggests that children with ASD
experience item 11 grater frequency. Item 11 evaluated child’s aversion to specific
foods or their consumption of a smaller variety of foods; in general, it gauges their food
selectivity. In Comparison to typically developing children, children with ASD
demonstrated limited acceptance of a variety of food texture and types, as well as food
refusal (Schreck et al., 2004). Various literature has found that food selection was a
prominent feeding difficulty in children with ASD. Sahan et al. (2021) has also found
that children with ASD exhibit problematic feeding habits, and difficulty adopting
certain food groups and novel foods than their counter peer members. In children with
ASD a restricted range of foods, an excessive intake of only a few foods, and the
selective eating of specific foods—such as those high in carbohydrates—are the
hallmarks of food selectivity (Cermak et al., 2010). Parents of children with ASD have
reported that their children exercised dietary restriction and refusal, eating only around

half of the foods on the list. Williams and Schreck (2006).
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Several studies have demonstrated that compared to their typically developing
peers, children with ASD frequently exhibit greater food selectivity (Plaza-Diazet al.,
2021). On the other hand, when item 11 is examined in the general population, over
90% of the responses fall into the “never” and “rarely” categories, indicating a
significantly lower prevalence of this behavior among typical population. Food
selectivity, manifesting as food rejection, rapid eating, chewing difficulties, snatching
food from peers, and vomiting, is identified as a primary issue in children with ASD

(Leader et al., 2021).

In the current study’s findings, following item 11, the most frequently occurring
problematic issues, in decreasing order of frequency, were items 14, 10 and 15. Item 14
addresses about the child’s preference towards crunchy foods. Current study results
indicated that among children with ASD, 33.3 % of caregivers rated this behavior as
occurring occasionally and often, and 16.7% rated it as occurring almost. This suggests
a significant preference for crunchy texture among children with ASD.

Supporting this, other research has shown that children with ASD prefer certain
textures, particularly crunchy textures, and tend to consume more processed foods
while intake of fruits and vegetables is significantly less (Ranjan et al., 2015). Another
study done by Huxham et al., 2021 also found that children with ASD clearly preferred
crunchy or dry foods. Common mealtime problem behaviors in children with ASD
include a preference for crunchy foods, food neophobia, and difficulties remaining
seated at the table during meals (Catino et al., 2019).

Item number 10 assesses food neophobia in children. The current study found
that children with ASD demonstrate significant food neophobia, with 26.7% of
caregivers rating it as occurring occasionally and 13.3% rating it as occurring almost

always. Food neophobia (FN) is commonly observed in children with ASD, and is
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associated with negative impacts on health quality (Almeida et al., 2022). Kral et al.
(2015) noted that children with ASD who have oral sensitivity issues report higher
levels of food neophobia. According to Martins et al. (2008), children with ASD exhibit
slightly poorer self-feeding abilities, and a higher frequency of food-neophobic
behaviors. Difficulty accepting new foods in children with ASD may be due to sensory
processing issues, taste perception, irrational fear of unfamiliar items, environmental
factors, parental and peer modelling, and feeding practices (Blissett et al., 2013).
Children with ASD frequently exhibit stereotyped food preferences and resistance to
new taste experiences (Stafford et al., 2017). Additionally, studies have shown that
children with ASD display more disruptive mealtime behaviors compared to their
typically developing peers (Gentry & Luiselli, 2008), particularly when introduced to
new foods.

Statement 15 assesses the acceptance and preference of children towards a
variety of foods. In this study, 13.3% of children with ASD rated this item occurring
occasionally and 13.3% rated it as occurring often. Most of the Children with ASD
children showed less preference for a wide variety of foods compared to controls.
Children with ASD eat a significantly narrower range of foods when compared to their
typically developing peers (Schreck et al., 2004). Food rejection and limited variety are
common issues observed in children with ASD (Levia-Garcia et al., 2019).

According to a study by Ledford and Gast (2006), 89% of children exhibited a
range of restrictive and flexible feeding behaviors. Dietary intake in children with ASD
has been found to be narrower (Lane et al., 2014) and limited variety of foods is
frequently reported as a feeding difficulty in children with ASD (Castro et al., 2016).

In addition to their preference for a narrow range of foods, children with ASD tend to
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favor starches, snacks, and processed foods while exhibiting a bias against fruits,

vegetables, and proteins (Ledford & Gast, 2006).

5.3.2 Analyzing the Statements Across Food Refusal Factor

While critically evaluating the next factor, i.e., food refusal factor, item
8 and 7 emerged as the most frequently occurring issues. More than 40% of children
with ASD were rated it as occasionally, often, and almost always. However, the
frequency of these behaviors in children with ASD is lower compared to the most
frequently rated problematic issues in the Limited Variety factor domain. There have
been reports of food refusal in children with ASD based on temperature, foods
contacting other foods, or color, but not on texture, taste, smell, combinations, or shape
(Hubbard et al., 2014).

Item number 8 states, “My child closes his/her mouth tightly when food is
presented.” Item 7 states “My child is disruptive during mealtimes (pushing/throwing
utensils, food).” Many children with ASD experience sensory processing difficulties,
which may contribute to both behaviors of tightly closing the mouth and disruptive
mealtime behaviors. Certain food textures, smells, or tastes can be overwhelmed
children with ASD, prompting them to close their mouths tightly and potentially leading
to subsequent disruptive actions (Alexandra et al., 2016). Furthermore, the act of
closing the mouth tightly in response to presented food may serve as a coping
mechanism or a reaction to anxiety and stress associated with mealtimes. This anxiety
or stress can manifest as disruptive behaviors, such as pushing or throwing utensils and
food, as the child struggles to regulate their emotions during mealtime (Johnson et al.,

2016).
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Item number 2 states, “My child turns his/her face or body away from food.
Item 4 explores the spitting behavior of a child during mealtime. Chewing and spitting
behaviors are increasingly prevalent among children with ASD (Vissoker et al., 2015).
Disruptive eating behaviors such as food rejection, spitting out food, hitting utensils,
fleeing the food environment, crying, and yelling are another issue that is frequently
reported in children with ASD (Sahan et al., 2021).

In contrast, in the typical population, the frequency of problematic behaviors
related to these items (Item 2, Item 4, Item 8, and Item 7) and others in this category is
significantly lower. More than 90% of responses indicate that typical children never or
rarely exhibit these behaviors in this domain. This disparity underscores the distinct
challenges and behaviors related to eating observed in children with ASD compared to

their typically developing peers.

5.3.3 Analyzing the Statements Across Features of Autism Factor

Analysis of this current study questionnaire reveals that items 3 and 12 are the
most frequently occurring behaviors among children with ASD. More than 60% of
children with ASD rated this behavior on the Likert scale as occurring rarely,
occasional, often, or almost always. Children with ASD also demonstrated less
adaptability and flexibility in mealtime routines (Williams et al., 2000). A study
conducted by Teresa et al. in 2022 reported that over 80% of participants noted
difficulties with children remaining seated during mealtime, highlighting this as a
common problem behavior.

Item 12 specifically addresses mealtime behavior where a child refuses to eat
foods that require extensive chewing. This behavior can be particularly challenging for

children with ASD and may be indicative of sensory sensitivities or oral-motor
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difficulties common in this population. Research by Seiverling et al. (2018) underscores
that children with ASD frequently exhibit problematic mealtime behaviors, including
refusal to consume certain textures or foods necessitating extensive chewing. Such
behaviors are often associated with sensory processing issues, emphasizing the need for
targeted interventions to address these specific challenges.

Item 9 is the most distinctive feature differentiating children with ASD from
typical children. This item evaluates the flexibility of mealtime routines a characteristic
that is notably less adaptable in children with ASD compared to their typical peers.

Schreck et al. (2004) highlighted that "ritualistic eating practices™ are more prevalent
among children with ASD, reflecting their tendency towards rigid and inflexible

behaviors in various adaptive domains, including play, conversation, and eating (Baker,
2000). Children with ASD often exhibit insistence on specific, nonfunctional mealtime
routines, as noted by Lane et al. (2014). Among the most frequently reported
problematic feeding behaviors in children with ASD are inflexibility regarding
mealtime routines, episodes of aggression and self-injury during meals, and challenges
in remaining seated at the meal table. These behaviors underscore the pervasive nature
of rigidity and the need for targeted interventions to address adaptive behaviors in
children with ASD.

Additionally, according to the current study findings, for item 5 across the
typical population, all responses consistently fall under the "never" category. This
indicates a complete absence of the issues associated with item 5 among typical
children. Conversely, item 3 within this domain emerges as the most frequently
observed behavior among the typical population, with 3.3% of children exhibiting it

occasionally and 23.3% exhibiting it rarely. This item specifically explores children's
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tolerance to sitting during mealtime, highlighting variability in typical children's

behavior in contrast to children with ASD.

5.4 Concurrent validity

The current study findings regarding concurrent validity indicate a notable
positive correlation between BAMBI-H and the Feeding History Inventory (FHI),
highlighting the efficacy of the newly developed tool in assessing feeding difficulties
among children with ASD. The correlation coefficient of r=0.848, (p<0.05) suggests a
strong relationship, implying that as scores on the FHI increase, scores on the new tool
also increase proportionately.

This correlation supports the assertion that BAMBI-H can reliably evaluate
feeding challenges in clinical settings. Its alignment with the FHI, considered a gold
standard in assessing feeding behaviors, enhances confidence in BAMBI-H as a valid
alternative tool for clinicians, particularly Speech-Language Pathologists (SLPs),
involved in managing feeding issues in children with ASD. This validation underscores
the potential of BAMBI-H to effectively contribute to diagnostic accuracy and inform
targeted interventions tailored to the specific needs of children with ASD experiencing

feeding difficulties.

5.5 Cut-Off Score of BAMBI-H Questionnaire

The current study's findings reveal that BAMBI-H exhibits a high level of
diagnostic accuracy, as evidenced by an AUC value close to 1. This indicates its
effectiveness in distinguishing children with ASD who have feeding issues from those
who do not. The Receiver Operating Characteristic (ROC) curve analysis identified an

optimal cut-off score of 27 for BAMBI-H, achieving both sensitivity and specificity
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values of one. This suggests that BAMBI-H accurately identifies children with ASD
who experience feeding difficulties and those who do not.

In contrast to the original BAMBI questionnaire, which did not specify a cut-
off score (Demand et al., 2015), the BRCA-TEA questionnaire, a Portuguese translation
of BAMBI, suggests a cut-off of > 47 points (Castro et al., 2019). The current study
introduces a specific cut-off score of 27 for BAMBI-H, supported by a high AUC value,
indicating strong diagnostic accuracy. This cut-off score serves as a dependable
indicator for identifying feeding issues in children with ASD within clinical settings.

By establishing a clear cut-off score, the current research enhances the utility of
BAMBI-H in clinical decision-making processes, offering clinicians a practical tool to
effectively assess and diagnose feeding difficulties in children with ASD. This
standardized approach aids in early intervention and targeted therapeutic strategies,
thereby improving outcomes for children facing feeding challenges associated with

ASD.

5.6 Test-Retest Reliability

The test-retest reliability findings, indicated by a Spearman's rho coefficient of
0.65, suggest moderate to good reliability for BAMBI-H, underscoring its consistent
performance upon repeated administrations in clinical settings. This reliability is
essential for accurately monitoring progress and assessing the efficacy of feeding
interventions over time in children with ASD.

However, despite these promising results, the study faces several limitations.
The relatively small sample size of 30 children each in the ASD and neurotypical
groups may restrict the generalizability of the findings to broader populations.

Additionally, the uneven distribution of participant genders precluded a comprehensive
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examination of gender effects on feeding behaviors. Future research endeavors should
strive to replicate these findings in larger and more diverse samples to strengthen the

robustness and applicability of BAMBI-H in varied clinical and demographic contexts.
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CHAPTER VI
SUMMARY AND CONCLUSION

Autism spectrum disorder (ASD) is a complex neurodevelopmental condition
characterized by persistent challenges with social communication, restricted interests,
and repetitive behaviors (DSM-5, 2013). Although ASD is considered a lifelong
disorder, the degree of impairment can vary significantly between individuals. Feeding
and mealtime difficulties are common among children with ASD; however, research on
these issues within the Indian context is limited. To address this gap, there is a need for
a standardized questionnaire to assess the feeding behaviors of Indian children with
ASD.

The Brief Autism Mealtime Behavior Inventory (BAMBI), developed by
Lukens and Linscheid in 2008, is a validated parent-administered tool for evaluating
mealtime issues in children with ASD aged 3 to 11 years. This guestionnaire could
serve as a valuable resource for assessing feeding behaviors in the Indian ASD
population.

This study aims to translate and adapt the Brief Autism Mealtime Behavior
Inventory into Hindi (BAMBI-H) and validate it by administering it to caregivers of
children with ASD. The original BAMBI was translated and cross-culturally adapted
according to the guidelines outlined in the Process of Adaptation by the American
Association of Orthopaedic Surgeons (AAOS) principles, as described by Thimmaiah
etal. (2016). The adaptation process involved five stages: forward translation, synthesis
of common translations, backward translation, expert committee review, and field
testing. Fifteen caregivers of children with ASD participated in the field study,
evaluating the questionnaire for simplicity, familiarity, applicability, complexity,

clarity, and cultural appropriateness. Based on their feedback, two additional questions
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were included. The final BAMBI-H consists of 18 questions across three domains:
limited variety factor, food refusal factor, and characteristic feature factor. Following
translation and adaptation, the questionnaire was validated by administering it to 30
caregivers of children with ASD and 30 caregivers of typical children.

The BAMBI scores for the typical population ranged from 18 to 26, while the
scores for the ASD group ranged from 29 to 50. The Receiver Operating Characteristic
(ROC) curve facilitated a clear distinction between the two groups, resulting in a cut-
off score of 27. This indicates that individuals who score 27 or higher are likely to have
feeding-related issues. The tool demonstrated perfect sensitivity and specificity, both
being one.

Statement 11, which examines food selectivity under the domain of the limited
variety factor, Statement 8, which examines My child closes his/her mouth tightly when
food is presented under the Food Refusal factor and Statement 3, which examines My
child does not remain seated until the meal is finished under the Characteristics of ASD,
was the most frequently rated problem behavior among children with ASD. The test-
retest reliability was high, with a Spearman’s rho correlation coefficient of 0.65. The
test also demonstrated very high sensitivity and specificity, with a cut-off score of 27.
As the cut-off score increases, the frequency of problem behaviors also rises. The age
groups examined in this study included 3-6 years, 6-9 years, and 9-11 years. Internal
consistency analysis demonstrated strong reliability among different items for children
with ASD, yielding a Cronbach’s Alpha coefficient of 0.894, whereas for the typical
population, the coefficient was 0.254.

BAMBI-H proves highly sensitive in detecting feeding-related issues in
children with ASD. The distinct scoring differences between autistic and typical

populations underscore the importance of early identification and management of these
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issues. In conclusion, BAMBI-H exhibits robust test-retest reliability, as well as high

sensitivity and specificity, making it suitable for both clinical assessments and research

purposes.

6.1 Limitations of the Current Study:

The findings are based on a limited sample size limiting the generalizability of
the findings.

The developed material is applicable only to Hindi-speaking children with ASD
aged three to eleven years.

The majority of participants in the ASD group were male.

The severity of ASD was not assessed in this study.

The sample size used to assess test-retest reliability was also limited.

The potential for response bias among caregivers, where their responses might
be influenced by their own perceptions or expectations rather than solely

reflecting the child's behaviors.

6.2 Clinical implications

This study has translated, adapted and validated BAMBI-H. this is a novel tool to assess

feeding skills for native Hindi speaking children with ASD who have feeding issues.

In conjunction with direct feeding assessments, BAMBI-H will facilitate a
comprehensive feeding assessment that will aid in intervention measures.

The output of the study has generated a cut off score identify if the child with
ASD has a feeding disorder or not, the cut off score is 27.

BAMBI-H score is an objective measure that can be used clinically in the

clinical assessment, management and in research.
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e This study output provided a self-assessment tool for native Hindi-speaking
children with feeding issues secondary to ASD. Currently, this will be the only
tool in Hindi that will help in sensitively identifying ASD-related feeding
problems in children.

e This tool can be used to emphasize the need to address feeding-related issues in
this population. The tool will sensitize the caregivers on feeding issues.

e BAMBI-H is a parent-administered tool, it is simple to use, time efficient and

economical. The tool can be incorporated in screening camps and rural setups.

6.3 Future Directions

e The study identified the most influential factors contributing to feeding issues
in children with ASD. If further research corroborates these findings, these
factors could serve as potential diagnostic indicators for children with ASD.

e Administering the tool in a larger sample would enhance its reliability and
accuracy, providing stronger support for the findings obtained in this study.

e Effective intervention strategies corresponding to address the factors most
impacted in children with ASD should be developed to enhance their overall
health and alleviate parental concerns regarding feeding difficulties in this
population.

e Investigating the longitudinal impact of early intervention strategies on feeding
behaviors and overall developmental outcomes in children with ASD could
offer valuable insights into enhancing long-term outcomes and quality of life
for these individuals. Understanding the lasting effects of early interventions on
feeding behaviors is crucial for optimizing support and care strategies for

children with ASD.
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Appendix A

BAMBI

Think about mealtimes with your child over the past 6 months. Rate the following items
according to how often each occurs, using the following scale:
Never/Rarely Seldom Occasionally Often At Almost
Every Meal
1 2 3 4 5

Circle YES if you think an item is a problem for you or NO if you think it is not a problem.

1. My child cries or screams during mealtimes. 1 2 3 4
5 YES NO
2. My child turns his/her face or body away from food. 1 2 3 4
5 YES NO
3. My child remains seated at the table until the meal is finished. 1 2 3 4
5 YES NO
4. My child expels (spits out) food that he/she has eaten. 1 2 3 4
5 YES NO
5. My child is aggressive during mealtimes (hitting, kicking, 1 2 3 4
5 YES NO
scratching others).
6. My child displays self-injurious behavior during mealtimes 1 2 3 4
5 YES NO
(hitting self, biting self).
7. My child is disruptive during mealtimes 1 2 3 4
5 YES NO
(pushing/throwing utensils, food).
8. My child closes his/her mouth tightly when food is presented. 1 2 3 4
5 YES NO
9. My child is flexible about mealtime routines 1 2 3 4
5 YES NO




(e.g., times for meals, seating arrangements, place settings).

10. My child is willing to try new foods.

11. My child dislikes certain foods and won’t eat them.

12. My child refuses to eat foods that require a lot of chewing

(e.g., eats only soft or pureed foods).

13. My child prefers the same foods at each meal.

14. My child prefers “crunchy” foods (e.g., snacks, crackers).

15. My child accepts or prefers a variety of foods.

16. My child prefers to have food served in a particular way.

17. My child prefers only sweet foods (e.g, candy, sugary cereals).

18. My child prefers food prepared in a particular way

(e.g., eats mostly fried foods, cold cereals, raw vegetables).

g = o1 = O =

g - o1 ~ o = O B~ O —» O B
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2 3 4

YES
2 3
YES
2 3
YES

2 3
YES
2 3
YES
2 3
YES
2 3
YES
2 3
YES
2 3
YES

NO

NO

NO

NO

NO

NO

NO

NO

NO
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