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Autism Spectrum Disorder (ASD) is the most recognized neuropsychiatric disorder of childhood. Comorbid conditions
(such as feeding disorders) are more common among people with autism than among the general population. The most
frequent somatic disorders in autistic children include the gastrointestinal disorders observed in 46—-91% of patients. The
purpose of this study was the evaluation of the nutrition of children with autism, with particular emphasis placed on
feeding in the first year of life, in comparison to the group of healthy peers. Participants included 75 Caucasian children
(41 children diagnosed with pure autism, and the control group consisting of 34 children without autistic traits). The
analysis was performed based on a questionnaire of own design with the first part devoted to the eating practices of the
early infancy. Results: Autistic children, as compared to the healthy peers, presented a shortened time of breastfeeding
(the children fell asleep at the breast) (p = 0.04), a delayed introduction of dairy products (p = 0.001), the need of more
trials to introduce new foods (p = 0.006), a delayed introduction of foods with solid and lumpy structure (p = 0.004), a
longer duration of bottle feeding (p = 0.005), delayed attempts to eating using own hands (p = 0.006) and needed a
greater support of parents to divert their attention from food during eating (p = 0.05).
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| 1. Introduction

Autism spectrum disorder (ASD) is a neurodevelopmental disorder. The social communication deficit and peculiar
behavior are key components in diagnosing ASD (ICD-10; DSM 5). The prevalence of ASD is increasing—the Centers for
Disease Control and Prevention (CDCP) reported the prevalence of 1 per 100 in 2006, and 1 per 54 in 2016 213,

The etiology of autism remains unknown, but the genetic factors along with the triggering environmental factors as well as
epigenetic factors are considered to play the main role B4, Among other tests, ADOS-2 test is regarded as the gold
standard diagnostic tool used to assess autism spectrum disorder.

Patients with autism experience many co-occurring health problems. The most frequent somatic disorders in autistic
children include the gastrointestinal disorders observed in 46-91% of patients EI6IZIE  Similar disorders occur
significantly less frequently (6-50%) among children without the autistic disorder EIZIEIR110]

Approximately 70-80% of children with ASD (average value, depending on the available literature: 44—99%) are suffering
with the sensory processing disorder, which is also affecting their social communication and behavior, while the sensory
processing disorder is observed among approximately 5-23% of the general population L2 The dietary habits are
related to sensory viewing of the world, as well as they are immediately related to the motor skills, maintaining posture
and praxis performance [1324115]

Different studies have shown that at least 70-90% of parents of the autistic children report eating and feeding issues
(such as difficult eating behaviors, food refusal, food dislikes, food selectivity or limited food repertoire, pica, obsessive
eating patterns) with varying degrees of severity, while such difficulties occur in approximately 10-45% of children of the
general population (with a higher severity in children aged less than 3 years) RIZASIL6]17]118]

Eating and drinking (next to breathing) are among the primary functions in the human development. The primary functions
develop based on the primitive reflexes. The process of eating involves the mouth and face area and is based on the oral
praxis and then pharyngeal and esophageal phase of swallowing. The proper course of eating also requires a harmonious
development of the gross motor skills and the manual dexterity, as well as the perception and multisensory processing.
These mechanisms often fail the people with autism 18!,

The period of early childhood is key in nutrition, because a child does not only learn to ingest the fluid and solid food in the
first three years of life, but also the nutritional programming or metabolic programming takes place through nutrition. As far



as the ontogeny is concerned, especially during the infancy phase, there is a need of increasing the intake of nutrients per
the specific body weight as well as an age specific need of introducing different proportions of nutrients. Studies have
shown what influence nutrition has on the intellectual potential, physical fithess, as well as what protection it provides

against overweight and obesity and other non-communicable diseases such as cardiovascular diseases or cancer 12129
[21]

Breastfeeding is without a doubt considered to be the optimal method of feeding for newborn babies and infants. The
mother’s eating patterns also play an important role during this period. Proper nutrition is necessary in maintaining the
proper lactation, as well as it affects the mother and the baby’s physical and mental well-being 22,

The recommendations for the breastfeeding mothers include a higher caloric and fluid intake, supplementation of vitamin
D, omega 3 fatty acids, as well as calcium, iron and iodine. Introducing supplements or restrictive diets by the mothers
without professional supervision may be harmful for the mother as well as the child. According to the nutritional
recommendations for healthy infants during their first 6 months of life, children should be breastfed on demand, as this
provides the needed energy and nutrients. Only the supplementation of vitamin K and D is recommended. Lactation has a
positive effect on the mother, and it protects the child against different health problems. The length of proper breastfeeding
period has not been precisely and clearly determined by any scientific society, but it is generally recommended to
continue the lactation as long as the mother and the children desire, for a minimum of 24 months, as recommended by the
World Health Organization, WHO, and for a minimum of 12 months, as recommended by the American Academy of
Pediatrics, AAP. In case breastfeeding is not possible, the infant formula, which is adapted to the child’s needs, may be
introduced. The introduction of the complementary foods should take place between the 17th and 26th week of life and in
accordance with the child’s developmental milestones of motor and feeding skills [22(231[24][25]

There is a general understanding that there is a strong relation between nutrition and physical and mental development of

both healthy and ill children, but the method of feeding the autistic children and its effects is still not fully understood and
remains uncertain [23(281127],

The purpose of this study was to identify the differences in feeding between the autistic children and the children without
the autistic traits in their first year of life.

Novelty of the study we have described relates to the use of the questionnaire of our own design which was developed in
the result of the cooperation of researchers and practitioners (medicine doctors and therapists) for the purpose of
assessing the eating and feeding of infants diagnosed with ASD. The study group was limited to persons with pure ASD
(without any comorbid diseases or disorders) which allowed for the exclusion of any coincidence of other health problems.
The testing relates to the period prior to the diagnosis which may allow for the determination of an early onset of the
behavioral and health symptoms as well as predictors of developmental disorders in the autistic children. According to our
knowledge, similar studies, other than the study conducted on seven children with autism who showed growth failure
caused by severe feeding problems starting in the first year of life have been published on the feeding problems in early
infancy in children, who were later diagnosed with ASD [28],

| 2. Development and Findings

Children’s eating behaviors are shaped throughout the entire developmental period, beginning from the prenatal period.
The genetic predispositions, the family and its eating behaviors, the educational institutions, the peer groups, as well as
the mass media affect the child’s eating patterns 22139,

The analysis of our study conducted on breastfeeding in terms of the length of the breastfeeding period, the diet used by
the breastfeeding mother and the occurrence of problems related to lactation indicated that the behaviors of the mothers
of the autistic children during the breastfeeding period do not differ significantly from the behaviors of the mothers of the
healthy children.

On the other hand, according to the literature, the autistic children are breastfed significantly less often than their healthy
peers Bl The study conducted by M. van't Hof et al. (2021) on a group of 3,5 thousand mothers with children with ASD
indicated that feeding children with formula in infancy was associated with ASD at six years of age [,

There is a variety of reasons of early cessation of breastfeeding which include somatic, emotional and sensorimotor
reasons. Among the sensory processing disorders affecting the breastfeeding process of an infant, the important ones
include orofacial tactile hypersensitivity and the tactile hypersensitivity of the entire body, as well as hypersensitivity to
smells, tastes and sounds, which are activated during the skin to skin contact, by the mother’s frequent touch, and by the



intense taste or smell of breast milk . The autistic children manifest an increased number of many of these
hypersensitivities, so we could expect to acquire results similar to those of the other researchers Bl The different result,
though, may stem from the differently selected study group, as our studies were conducted on persons with pure autism,
which may be related to the lower number of factors contributing to the early termination of breastfeeding.

Most of the mothers of both groups did not use any special diets during the lactation period. The mothers who provided
positive answers in this regard indicated mainly the hypoallergenic and dairy-free diets, but these results did not indicate
any statistical significance. According to the nutritional recommendations for women during lactation, it is not
recommended for the breastfeeding mothers to preventively use any restrictive diets. The classification of the problems
related to lactation includes problems related to breastfeeding, such as the incorrect breastfeeding technique, the child’s
incorrect behavior (refusing to feed, chaotic feeding), child’s insufficient activity, problems with milk flow, problems with
nipples, problems related to the mammary gland, the amount of available milk and the problems related to the state of the
child, such as regurgitation, allergies, intolerance or the psychological and emotional problems of the mother. The majority
of women in both groups indicated the occurrence of the problems related to lactation. The mothers of the autistic children
significantly more often indicated the shortening of the effective feeding time, which was interpreted as the children falling
asleep at the breast.

This may indicate, among others, the delayed maturation of the feeding behavior which leads to the shortening of the
sucking time. Studies show that the rhythm and the longer sucking sessions are an integral part of the overall
development of an organism. It would seem that the developmental abnormalities of the nervous system could be a
valuable diagnostic indication. Also, a normal readiness of a newborn/infant for breastfeeding is related to the behavioral
organization and energy to act, which is achieved by staying awake, maintaining good posture with the normal muscle
tone, and having an interest to suck. It is assumed that there is a relation between the newborn’s method of sucking and
the neurodevelopmental and nutritional results later in life B2, So far, objective knowledge about the measure of
endurance, which is a complex matter, is not available. It encompasses the capacity to hold on to the same sucking
phase, the duration of the sucking impulse and the sucking amplitude, and/or expression during the sucking session,

keeping a constant behavior throughout the sucking session as well as the frequency of breathing and oxygen saturation
[32][33](34]

The results of this study prove that the parents of both groups, regardless of the type of milk provided to the children,
practiced the feeding on demand method in the first months of the child’s life, which is commonly recommended 23!,

The time of introducing the complementary foods is a special time in the child’s first year of life, which optimally should
take place between the 17th and the 26th week of life. In this study, the children with the autistic spectrum disorder were
introduced to the complementary foods in their 6th month of life, which is recommended and is the same as the time of
introducing the complementary foods in the group of the healthy peers [291[23](24](25]

In terms of careful analysis of the order in which the complementary foods were introduced, a few aspects have been
highlighted. Vegetables were introducing as the first complementary food to at least half of the children in each group, and
fruit was introduced as the second complementary food to the majority of the children, which is considered correct due to
the rather bitter taste of vegetables and the sweet taste of fruit. Children with ASD did not differ from the healthy children
in terms of the order in which the complementary foods were introduced in their diet, and the broadening of the diet in
both groups was implemented in accordance with the recommendations [231351(36],

The parents of both groups did not indicate any intolerance towards any of the products introduced in the diet within the
first 12 months of the child’s life, including the products considered to be allergenic (soy, nuts or chocolate).

This study presents the analysis of the form in which the parents introduced foods different than the mother’s milk or the
infant formula. It was statistically confirmed that the parents of the autistic children use the ready, store-bought products
designated for feeding infants, commonly referred to as jarred baby food, while the parents of the healthy peers group
prepare the food for the children by themselves at home, but this food is prepared solely for the child and for the purpose
of feeding it. This provides the children with an opportunity to learn new tastes and fragrances B438] The reluctance of
the infants presenting with the autism spectrum disorder or the difficulties with broadening the diet may result from the
sensory hypersensitivity and the orofacial motor disorder, secondary to the persistent primary reflex, within this group of
patients. Such behaviors may also result from problems with self-regulation 2149,

The texture of the complementary foods should be adjusted to the child’s developmental skills in terms of eating, such as
sucking, swallowing, biting, chewing, as well as small motor skills. In the beginning, the texture should be smooth, then
lumpy. In the 9th month, the food should be minced or chopped, and soft parts of food should be placed in the child’s



hands. Starting from at least the 12th month of life, the child should eat at the family table, which means no further
restrictions of the textures of the products given to the child should be maintained, while of course extra precautions to
prevent the child from chocking should be taken. The presented study shows that the autistic children were introduced to
the lumpy and solid foods significantly later. The children with ASD were given lumpy foods in the 10th month of life, and
the healthy children one month earlier. The solid foods were introduced to the diet of the autistic children after the 12th
month of life, which is 2 months later comparing to the healthy children. Our own research indicates that the introduction
of the solids foods is performed later than generally recommended.

In this study, attention was also paid to the problems related to preferences or to the opposite—the intolerance and refusal
of certain food textures by children in the first year of life and, more specifically, in the time of introducing products
different than milk. The children with autism, similarly to the healthy children, did not indicate any preferences/intolerance
towards any food texture. The absence of any difference between the groups may be the result of the fact that the food
with texture other than mushy was introduced into the diet of the children with ASD, specifically solid food, later in
comparison with the healthy children. The period between the 6th and the 10th month of life is strategic in the
development of the biting skill by a child, which is only possible through providing the child with foods that have a different
texture than fluid or mushy 441,

The diet of the autistic children in the first year of life is less versatile than the diet of the healthy children, and it is based
on the ready, store-bought products. Foods, such as the chicken egg yolk, the whole chicken egg, fish or dairy products,
as well as foods with lumpy and solid texture, are introduced in their diet at a later time.

It can be concluded that the problems with feeding are more frequent among children with autism, which is consistent with
the results of the available studies 288l |n the introduction, we have provided the data regarding the percentage of the
occurrence of the eating and feeding issues of the autistic children which, according to the available literature, is at least
70-90% as opposed to 10 to 45% in case of the healthy children. The difference between the children of the study and the
control groups of the population we are analyzing is not that significant. In our opinion, the difference stems out from the
age differences between the groups analyzed by other researchers. The work described in the literature presents older
children and a possible participation of children with comorbid health problems (possible genetic disorders or cerebral
palsy) and/or development problems (including intellectual disability) in the groups studied by the other researchers. We,
on the other hand, present data on the age of infancy. The initial results of the analysis of eating and feeding, conducted
among the older children by our team of researchers, shows differences that are more significant between the groups
(data so far unpublished).

Nevertheless, based on our analysis, the introduction of the complementary foods in the infants’ diet is significantly more
difficult in children with ASD. We have indicated that the children with autism as well as the children without any
developmental deficits mostly ate together with the family. Due to that fact, feeding difficulties are challenging for the
parents and the rest of the family members significantly increasing the level of stress as well as decreasing the self-
assessment of parental competence. Feeding process requires multiple trials and a special involvement of the
parent/caregiver in the form of playing with the child or redirecting the child’s attention from the food to the high
technology devises (monitors) to make feeding easier and happens more frequently with the children with ASD than with
the healthy children. Therefore, the behavioral feeding difficulties are rather frequent in persons with ASD, which is
confirmed by the results and is in line with the findings of the researchers 18,

Recent WHO guidelines (2019) advise that children aged under one year old should have no screen time. As it was found,
high technology devices—screen time (watching television, playing computer and video games, using mobile phones and
tablets)—is associated with the child’s language development. More high technology devices are associated with speech
retardation. The likelihood of parents’ use of screens during everyday child routines is also negatively associated with the
child’s language development. 42 |n addition to that, screen-time (ST) and unhealthy dietary behaviors are closely related
starting in the early development age and are mostly passed on from generation to generation 2.

The mealtime in families with autistic children more often requires the use of high technology devices as one of the forms
to divert the child’s attention from the food. It is important to teach the parents about the possible negative developmental
consequences of such behavior. Based on the presented scientific studies and the experience of the researchers, such
conduct may disrupt self-regulation (including the feeling of hunger or satisfaction) and slowdown the development of
language and communication skills. In addition to that, unintentional eating may limit the manual abilities and the orofacial
motor functions, as well as it may diminish the multisensory perception of the world. This aspect requires profound
investigation and analysis to learn about the causality, the possible effects, as well as propose effective solutions to the
feeding problems.



The accessories used while feeding infants have also been analyzed in this study. The analysis indicates that a bottle with
a nipple is used to feed the children with autism more frequently, and a sippy cup was used to feed the healthy children
slightly more often. The children from the control group are given food straight to their hand which promotes a
multisensory cognition of food and the shaping of food preferences.

To summarize the analysis of children’s nutrition, the statistical differences in children’s appetite during the newborn and
infant period were not found. The mothers of both the autistic and the healthy children describe the children’s appetite in
the first year of life as normal.

It is important to realize that a harmonious development and functioning of the central and peripheral nervous systems,
including the motor fitness and manual dexterity as well as the visual and auditory perception are the foundations for the
development of the communication skills. A dysfunction on any of those levels will result in the psychological, sensory and
motor deficits, including speech and communication deficits.

| 3. Conclusions

The dietary problems are more common among children with the autism spectrum disorder than among the population of
healthy children, during the first year of life from the time of introducing the complementary foods. Further studies are
needed in order to identify the exacerbation of these problems as well as to determine the diagnostic and therapeutic
procedure to be applied in this group of patients.

The autistic children experience difficulties with eating and require their parents’ additional involvement significantly more
often than their healthy peers. The incorrect eating and feeding habits occur more often among the children with ASD than
among the healthy children, and that should be the subject of our further, more in-depth research studies conducted
among larger groups.
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