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Abstract: The existence of neurological disorders has been intense in recent years.
Many researchers are dealing with methods that help to reduce the symptoms of these
disorders. Nutrition is very important for human health, so, logically, it is considered
essential for the health of those suffering from neurological disorders too. The
functional development of these individuals is reduced and proper nutrition helps the
good functioning of the brain. Diets such as the Mediterranean and diets with a high
content of nutrients are effective in many types of disorders such as autism and
Attention deficit hyperactivity disorder (ADHD). Diets with omega-3 fats, iron, etc.,
and diets without added sugar, chemical substances, or gluten have equally positive
results on the behavior of individuals with disorders.
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Introduction

Attention deficit hyperactivity disorder is described as the most common neurobehavioral
condition of childhood. ADHD is a collective of symptoms like hyperactivity, inattention, and
impulsivity. These symptoms are considered “comorbid” with emotional, psychological,
behavioral, or learning problems. Every child with this disorder must take educational,
psychiatric, and psychological interventions (Furman, 2005).

Another neurodevelopmental disorder is autism. This is not a disease but is a complex,
behavioral syndrome with multiple causes. The three domains that characterized autism are
social interaction, communication, and the lack of interests and activities (Muhle, Trentacoste
& Rapin, 2010). The number of children with autistic spectrum disorders is increased. A
diagnosis of autism can be reliably made between 2 and 3 years of age and early intervention
may improve long-term outcomes (Baird, Cass & Slonims, 2003).

Van de Sande, Buul & Brouns (2014) report about autism that has been found a majority
of children with autistic spectrum disorders (ASD) display gastrointestinal symptoms and
increased intestinal permeability. Moreover, nutrition-related factors have been hypothesized
to play arole in etiology and its symptoms. Children with autism often present gastrointestinal
problems because of the abnormalities in digestion and absorption of carbohydrates.

Moreover, the dietary models have proved to be relevant to the individual behavior of
ADHD children. Some studies have analyzed the contribution of minerals to ADHD
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occurrence. More specifically the deficiency of zinc and iron has been observed in children
with ADHD (Granero, Pardo-Garrido, et al 2021).

In general, adequate dietary nutrients are essential for the growth, health, and
development of children. Inappropriate nutrition can also lead to many chronic diseases,
something which set the stage for health problems in adulthood. The typically developing or
non-typically developing children are good to establish healthy habits that remain for their
entire lives (Bartolo, 2014).

1. Diet factors for ADHD

The difficulties in cognitive and metacognitive functions are common in neurological
disorders. The development of these functions can be achieved with alternative types of
intervention. Science exams the therapeutic effects of food. The main nutrients that seem to be
useful in ADHD are minerals - such as magnesium, iron, zinc - vitamins and polyunsaturated
acids. They shed light on recent research that the oligoantigenic diet seems to have positive
effects on attention deficit and hyperactivity. Furthermore, some studies claim that
phytocannabinoids increase dopamine concentrations and release serotonin all of which help
with the symptoms of ADHD. The results and references notwithstanding, physical exercise is
also remarkable for the alternative types of treatment for ADHD (Drigkas & Doulou, 2022).

Based the all of the above, Rios-Hernandez, Alda, et al (2017) concluded that a well-
balanced diet should be included in ADHD. More specifically this paper refers to the effect of
the Mediterranean diet. The study took place at the Ethical Committee of the Hospital of Sant
Joan de Deu and the participants were diagnosed with ADHD. The tools used were the Food-
Frequency Questionnaire (FFQ) and the KIDMED test too. The findings of the research
showed a relationship between the Mediterranean diet and ADHD diagnoses. The diet quality
may have an impact on mental health. Some examples are that iron, omega 3 and zinc are
lacking in the diet of the individual with ADHD. In addition, the ADHD people appeared to be
eating more fast food than the controls of the research. Statistical differences were found
between people with and without ADHD. The controls had consumed fewer drinks, sugar and
candy but more vegetables, fruits and fish than individuals with ADHD.

This literature study agrees with the above in which is adduced the relationship between
the magnesium, zinc, iron, copper, selenium and ADHD. First of all magnesium is very
important for involving protein, for cells energy and low levels of it have be blamed for chronic
disease. Magnesium deficient is linked with cognitive disability, attention and aggression. Iron
also plays an important role in basic brain function and its lack affect the social and emotional
function in children. The trace element zinc was presented at low levels in children with ADHD
but without being the causative factor for ADHD. Other publications
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It is argued that diets with fatty acids, sugar restricted and free of preservatives reduce
the symptoms of ADHD. High levels of omega 3 and omega 6 are reported as an important
factor in school proficiency. Food without salicylate improves the hyperactive symptoms. A
child diagnosed with ADHD may react negatively to dyes of food. Moreover, the hyperactivity
behavior became worse when they consumed sugar. In light of the evidence from this study,
zinc and iron regulate the dopamine metabolism involved in ADHD. The deficiency of these
minerals is associated with neurologic disorders. With this in mind, megavitamin therapy
provides the best environment for the mind of children with hyperactivity (Millichap & Yee,
2012).

Del-Ponte, Anselmia, et al (2019) elaborated in their article on the association between
nutritional exposures and ADHD. For the method used a food frequency questionnaire (FFQ)
that estimated sugar consumption and the Development and Well-Being Assessment
(DAWBA\) were applied to mothers to assess ADHD. The results of the research showed that
the epidemiology of this neurological disorder is associated with children 6 years old and they
consumed higher amounts of sugar.

On the other hand, there is some evidence that artificial food colorants may affect
behavior in children, but this effect is not specific to children with ADHD. Although seems
that two types of interventions, Few Foods Diets and Fish Oil Supplementation, seem to hold
some promises for reducing ADHD symptoms. It is, however, not meant as a long-term
treatment. But dietary alternatives in the treatment of ADHD must be studied because the
pharmacological treatment is inefficient and may have negative effects (Rytter, Andersen, et al
2014).

It is argued that each vitamin that taken from food has its own important role. For
instance vitamin A helps in growth, vitamins B are central in cell metabolism or vitamin E
plays a role in neurological functions. To explain the relationship between vitamins
concentrations and ADHD diagnosis comes the research of Landaas, Aarsland et al (2016).
Several of vitamins analyzed in serum samples from ADHD patients and controls who also
reported impulsivity hyperactivity and inattention. Dietary intervention trials showed positive
effects in ADHD. Thus, correction of low vitamin levels could be beneficial in treatment of
ADHD. Additionally, was examined the patient who consume alcohol and smoking. Smokers
and non-smokers have different dietary habits so a lower intake of certain vitamins in smokers
and the high consumption of alcohol over time is known to influence vitamin levels and cause
vitamin B deficiency.

Lakhan and Vieira (2008) explain that the lack of certain dietary nutrients contributes
to mental disorders. Studies have shown that daily supplements of vital nutrients often
effectively reduce patients' symptoms because of the neurotransmitters that alleviate depression
and other mental disorders. The treatment with nutritional supplements can be appropriate for
disorders like ADHD and autism. Despite this, the researchers warn of the danger of consuming
high amounts of nutrition such as omega - 3 fatty acids. Numerous studies have shown that up
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2 grams of omega-3 fatty acid taken daily is sufficient for decreasing symptoms of several
mental health disorders.

2. Diet factors for autism

Questions about whether food can have an impact on health are answered here. Bakthavahalu,
Kannan and Qoronfleh (2020) studied the harmful effects of appealing food colors in children
with autism. These types of nutrition have neurotoxic chemicals. Artificial food colors can
trigger behavioral issues because of the petroleum, formaldehyde, aniline, hydroxides and
sulfuric acids that it has. Except for these, food with color contains lead, arsenic and mercury.
Many families with autistic children avoid the dyes in their diets because of the correlation they
may have with hyperactivity behavior.

Various nutritional approaches have been attempted for the treatment of autism too.
They have been created to make improvements in the sensory and behavioral aspects of
children with neurological disorders. Improvements in learning processes have been observed
when the children hadn’t consumed gluten or casein in their food. However, these types of diets
are recommended to be controlled by specialists. Diet gluten and casein free is proposed for
children with a food allergy or gluten intolerance. Despite the reported effects, an additional
nutritional habit is vegetarianism that children can receive all important micronutrients.

The other research that examines the same topic as the above is Lange, Hauser and
Reissmann’s study (2015) which discusses the role of gluten-free and casein-free diets in
autism too. Many parents of kids with autism intervene nutritionally for therapeutic reasons.
After this test, the parents reported that their children had significant improvement on the
autism spectrum disorder core dimensions such as attention and communication. On the other
hand, the scientific basis regarding the efficacy of these diets on autism symptoms is unclear
and needs further research on comorbid problems of autism.

A literature review was performed by Buie (2013) related to the gluten-free diet which
was adopted as an autism treatment. The relationship between autism and this diet is
complicated by historical sources. Children with neurodevelopment problems have been
observed that have gastrointestinal problems (Gl). The GI is more common in autistic people
so they have celiac disease too. The goal of the current study was to evaluate the use of gluten-
free diets in patients with autism to determine if this type of diet is useful as a treatment. What
emerged from the research is that a nutritional program improves the autism symptoms but it
is not capable of treatment. Other factors should be considered such as quality sleep or
educational tasks.

The importance of proper nutritional intake for all children is indicated in the data of
Hyman’s et al study (2014). This applies more to children with autism because of abnormal
feeding behaviors. The children with autism spectrum disorders (ASD) consumed significantly
fewer vitamins, minerals and phosphorous. Only a few children met the recommended intakes
of vitamins, calcium, fiber and potassium. In addition, the kids ages 2 to 5 years old were obese
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in contrast to children 5 to 11 that were underweight. Based on these statistics ASD children
consume less of certain nutrients from their food. This fact requires nutritional surveillance and
attention.

Fujiwara, Morisaki, et al (2016) literature review report is mentioned the association
between ASD and environmental factors by focusing on chemical or nutritional exposures such
as smoking/tobacco, alcohol, air pollution, pesticides, endocrine-disrupting chemicals, heavy
metals, micronutrients, fatty acid and parental obesity too. In summary, many of these
exposures are possibly associated with the onset of ASD whereas other traditional risk factors
are less likely to be associated with ASD. Moreover many children that are exposed to these
chemicals or nutrients may have the risk of developing ASD.

The following investigation by Bhat, Mahalakshmi, et al (2019) summarizes available
data from several recent studies on curcumin in various neurological diseases. Curcumin is a
molecule that helps in many neurodegenerative diseases because it is easily absorbed by the
body. Also, it maintains homeostasis and helps to clearance of toxicity from the brain. ASD is
a multi-syndrome disorder affecting brain development and curcumin is considered beneficial
for the brain. The major symptoms of ASD include reduced social interest, anxiety and sensory
processing disorder manifested as repetitive and stereotypic behavior. At the ASD are secreted
toxins too. Curcumin is reported that reduce anti-anxiety activity. It is equally important that
curcumin helps the molecular pathways having therapeutic effects on the brain.

Some studies have reported that folic acid could be associated with the incidence of
autism. The articles included in the present study addressed topics for intake of vitamins, folic
acid, food and nutrition levels. The results of this literature research indicated that children
with autism have higher levels of homocysteine in contrast with B12 and folic acid may be
diminished in patients with autism. On the other hand, folate levels may be influenced by recent
food and this explains the fact that patients fasted before the examination so the findings were
likely to be accurate (Castro, Klein, et al, 2014).

Although the causes of autism are almost unknown, evidence points show that there are
nutritional deficiencies, exposures to chemicals, allergies, deficiencies in the levels of
tryptophan and others. Tryptophan (Trp) is an amino acid and an essential component of the
human diet and it plays a crucial role in many metabolic functions. Supplementation with Trp
secretes serotonin and melatonin. It is also used in helping to improve cognitive disorders and
other diseases. A dysfunctional serotonergic system could be involved with autism. Eventually,
a deficiency of Trp in autistic children was observed because of food selectivity, so the autistic
behaviors get worse (Katuzna-Czaplinska, Gatarek, et al, 2017).

Food and physical activities play important role in managing of autism people. Diet and
nutrition are essential in everyone's life because good nutrients cann remove toxins from the
body, make an excellent immune system, curb hunger, and prevent obesity. Children with
autism are commonly affected by eating disorders, but parents of such children usually cannot
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help control the eating because of the behavioral problems. The neurodevelopmental disorders
are comorbid with eating disorders. Food rich in vitamins and minerals acts as antioxidants
and improves these children's better functioning. Many diets suggest for these children such as
gluten-free diet or carbohydrate-free ketone diet. These types of diet seem to have some effects
in opposition to medication (Doreswamy, Bashir et al 2020).

4. Conclusion

Children with autism and ADHD exhibit a range of symptoms with the common features to
communication and social interaction, stereotypies, limited interests and behavioral problems.
To be able to control these symptoms it is necessary to control the dietary habits too, because
of these disorders have been related with nutrient deficiencies and unhealthy diets.

More specifically, the correct intake vitamin levels could be beneficial in treatment of
ADHD. Some researchers showed that the consumption of less unhealthy foods and drinks but
more healthy foods like vegetables, fruits and fish have positive effects on neurodevelopment
disorder. For examples the expose to the chemicals or bad nutrients may have negative effects
of developing ASD or ADHD. Moreover, the gastrointestinal problems are common in autistic
people so there is another reason for them to follow a specific diet. But except for that, a good
nutrition have therapeutic effects on the brain helping to improve cognitive disorders and other
diseases.

In summary the findings of this study contribute to the research literature in terms of
the health of children with ADHD and ASD too with help of nutrition. Moreover, these may
provide baseline data for adopting a good of these children through eating habits. However
these findings are not sufficient, so further research is deemed necessary in the future.

Finally we underline the importance of the digital technologies in education domain
and especially in health education, that is very productive and successful, facilitates and
improves the assessment, the intervention and the educational procedures via Mobiles which
brings educational activities everywhere [29-40], various ICTs applications which are the core
supporters of health education [41-75], Al, STEM & ROBOTICS which raise educational
procedures into new levers of performance [76-88], and games which transforms the education
and health training in a very friendly and enjoyable interaction [89-96]. Additionally, the
enhancement and combination of ICTs with theories and models of metacognition,
mindfulness, meditation and emotional intelligence cultivation [97-163] as well as with
environmental factors and nutrition [25-28], accelerates and improves more over the
educational practices and results, especially in the health domain and its practices like
assessment-diagnosis and intervention-rehabilitation.
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