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Abstract

Attention Deficit and Hyperactivity (ADHD) is a typical neurodevelopmental disorder in
children with low levels of copper, iron, zinc, magnesium, and omega-3 fatty acids have been
detected in children with ADHD. In contrast, sugar, artificial food colourings, and
preservatives have been associated with an increased risk of ADHD. During the COVID-19
pandemic, managing food and nutrition for children with ADHD presented several difficulties.
This study was conducted to evaluate the eating patterns of ADHD children, restricted foods
(food safety), and the significance/need for parents and caregivers of ADHD children to be
aware of food safety and security. The children were between 4 and 12 years old; 64% of the
respondents were boys, while 36% were girls. They eat more Indian cuisine and have at least
one Indian meal daily, whereas they occasionally enjoy western foods. Children who consume
western cuisine are more prone to ADHD than those who consume Indian cuisine. Most parents
are aware of the foods children with ADHD should avoid. Regarding ADHD, there is a
considerable correlation between children's dietary patterns and food safety. During the
pandemic, many parents of children with attention deficit hyperactivity disorder were primarily
concerned with ensuring their children received adequate nutrition and coping with an
unanticipated financial crisis.
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1. Introduction:

Attention Deficit and Hyperactivity (ADHD) is a common neurodevelopmental
disorder among children. This ADHD is associated with symptoms such as "inattention”,
"hyperactivity"”, cognitive dysfunctions such as working memory and inhibitory control, and
well-documented pathophysiology in the brain [1]. Attention Deficit Hyperactivity Disorder
(ADHD) is caused by a complex interaction between pathophysiological, neurochemical, and
genetic phenotypic systems. Everyone concurs that psychological, environmental, and
nutritional factors, as well as psychosocial, environmental, and nutritional factors, can induce
or maintain ADHD symptoms. 2[2]. People think that the symptoms of ADHD, such as not
paying attention, acting on impulses, and not being able to plan, lead to bad health habits. [3].
Because of these different causes, some people have suggested non-medical or alternative
treatments, like dietary changes, to treat or lessen the symptoms of ADHD [4]. Subsequent
research should compare the eating habits of children with ADHD to those without ADHD
symptoms.
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The cause of ADHD cannot be traced back to a single cause. It has been discovered to
be multifactorial, but the extent to which each factor contributes to the severity of the disease
is yet unknown. Genetics has a significant influence, with evidence indicating that genes
involved in neurotransmitter synthesis and metabolism are a potential factor. The parts of the
brain essential for organizational processes, inhibitory functions, information processing, and
integration of information have been weakened, according to neuron-imaging research.
Various prenatal and postnatal factors are among the environmental causes. When a foetus is
exposed to certain chemicals, the child's brain development and maturation can be affected [5].

Children with ADHD have been found to have low levels of copper, iron, zinc,
magnesium, and omega-3 fatty acids. Sugar, artificial food colourings, and preservatives are
also linked to a higher risk of ADHD [6]. ADHD is linked to harmful behaviours that could
cause problems in the family. Keeping these children in line at home and school might be
challenging. Qualitative research shows that a child with ADHD acts like a "wrecking ball,"”
and parents often feel like war is happening at home. This hurts relationships and makes it
harder for parents to hold down jobs. Most parents say they are under much stress. During the
COVID-19 pandemic, children with ADHD had difficulty getting the right food and nutrition.

With this background, the current study has been carried out with the following objectives,

1. To investigate the dietary pattern of ADHD children and to explore the relationship between
dietary patterns and foods that need to be avoided (Food Safety).

2. To study the importance/ need for food safety and security awareness among ADHD
children.

2. Materials and Methods

2.1 Online Survey Participants

Participants in Chennai were requested to answer an online questionnaire about food safety
and security among ADHD children and their challenges in the Covid - 19 pandemic. Data
were collected between April 2021- May 2021. Participants were grouped as children aged
between 4-12years.

2.2 Survey Design

As a means of collecting data, a quick questionnaire was developed. It was comprised of
questions, including both closed- and open-ended inquiries. The application of the
questionnaire took between 3 and 5 minutes. The pertinent Institutional Ethical Committee
and Ethical Clearance approved the experimental procedure with the certification number
AUW/IHEC/FSN-20-21/XPD-27.

2.3 Questionnaire Instrument

In addition to closed-ended questions, the questionnaire includes rating-scale, multiple-
choice, and open-ended questions. The first component required demographic data, including
gender and age. In the second section, there are questions about how children with ADHD
symptoms have dietary patterns, what foods they should avoid, and how easy it is to get food
during the COVID-19 epidemic.
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2.4 Statistical Analysis

For data analysis, the software application Statistical Package for the Social Sciences
(SPSS) was applied. The association between nutrition and diagnosed ADHD severity was
determined using descriptive statistics and cross-tabulation. The facts are presented as the
mean, standard deviation (SD), and statistically significant variations between means at
the 1% level are indicated. T-tests were utilized to determine the correlation between
dietary patterns and food safety in children with ADHD, and the correlation was deemed
statistically significant at the 1% and 5% levels.

3. Results:

The present study was supported by Swansburg (2021) [7] and revealed that the
investigator had examined the demographic variable that the mean age of the ADHD children
was 5.78+2.21 years. Sixty-four per cent of the respondents were boys, and the remaining 36
per cent were girls.

3.1Dietary pattern of ADHD children

Tablel shows the dietary pattern consumed by ADHD levels in children. The chi-square
comparison shows the dietary consumption and level of ADHD diagnosed in the children.

Tablel: Dietary pattern of ADHD children

Foods Daily Weekly Monthly Occasionally
consumed
Indian Foods
Vegetables 23 (41.82) 15 (27.27) 8 (14.55) 9 (16.36)
Fruits 17 (30.91) 19 (34.55) 11 (20.00) 8 (14.55)
Pulses 21 (38.18) 15 (27.27) 12 (21.82) 7 (12.73)
Cereals 19 (34.55) 15 (27.27) 12 (21.28) 9 (16.36)
Meat and poultry 14 (25.45) 14 (25.45) 11 (20.00) 16 (29.09)
Sea Foods 2 (3.64) 5(9.09) 29 (52.73) 19 (34.55)
Dairy Products 9 (16.36) 13 (23.64) 24 (43.64) 9 (16.36)
Sweets 5(9.09) 9 (16.36) 24 (43.64) 17 (30.91)
Western Foods
Packed foods 7 (12.73) 19 (34.55) 21 (38.18) 8 (14.55)
Cheese items 5(9.09) 9 (16.36) 29 (52.73) 12 (21.82)
Processed foods 9 (16.36) 15 (27.27) 21 (38.18) 10 (18.18)
Junk foods 8 (14.55) 9 (16.36) 12 (21.82) 26 (47.27)

It can be seen from the table that the intake of Indian cuisine is greater among the

selected respondents of children with ADHD syndrome. Vegetables, fruits, pulses, and grains
are among the vegetarian foods available in India, as are meat, seafood, dairy products, and
sweets. On average, 13.7 per cent of people consumed food related to Indian cuisine on a daily
basis, while 13 per cent consumed them weekly. Monthly consumption revealed that 16.3 per
cent consumed Indian foods on a monthly basis, while 11.7 per cent consumed them only
occasionally. At the same time, consumption of western foods such as packed foods, cheesy
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items, processed foods and junk foods among the selected respondents showed that, on average,
7.2 per cent consumed it daily followed by 13 per cent consuming it weekly, whereas 20.7 per
cent consumed it monthly and 14 per cent had the habit of consuming it occasionally.

It can be identified through the study that children with ADHD syndrome consumed
Indian foods in higher numbers, and daily they consume some Indian food in their diet, whereas
occasionally they prefer consuming western foods in their diet. This was similar to the findings
by Woo et al., (2014) [8], where children with ADHD preferred traditional food over western

food.

Table 2: Relationship between Dietary patterns of ADHD children with gender

Foods consumed Mean+SD t-value Sig.
Vegetables 2.22+0.57 3.256 0.001*
Fruits 2.12+0.21 3.785 0.023**
Pulses 2.32+0.78 1.256 0.028**
Cereals 2.45+0.81 1.689 0.015**
Meat and poultry 2.15+0.86 4.652 0.003*
Sea Foods 2.45%0.35 2.235 0.001*
Dairy Products 2.23+0.49 3.978 0.000*
Sweets 2.98+0.55 2.362 0.003*
Packed foods 2.78+0.87 3.215 0.003*
Cheese items 2.48+0.58 3.547 0.001*
Processed foods 2.14+0.98 4.569 0.001*
Junk foods 2.87+0.96 4.214 0.000*

*=Significant at 1% level, **=Significant at 5% level,

The dietary patterns of ADHD children with gender showed a significant relationship
between the selected variables as they are statistically significant either at a 1 per cent or 5 per

cent level of significance.

Vegetables, meat and poultry, sea foods, dairy products, sweets, packed foods, cheese
items, processed foods and junk foods were consumed more by the ADHD children equally by
both genders. The study of Shareghfaridetal supports this finding.,(2019) [9], where gender is
being significantly related to the type of food consumed by children with ADHD.

The comparison between dietary consumption and the level of ADHD diagnosed is

given in the below table:

Table 3: Association between dietary consumption and level of ADHD diagnosed

Foods consumed Calculated Value Df P-Value
Indian foods 9.141 2 0.002*
Western Foods 17.212 2 0.000*

*=Significant at 1% level, **=Significant at 5% level,

The chi-square result examined the association between dietary consumption and level
of ADHD diagnosed in the children. The result showed that children consuming western foods
had been diagnosed more levels of ADHD than children consuming Indian foods, which is

. . . . e . 42
International Conference on Climate Change Adaptation for Sustainable Biodiversity and Food Security 2022

(ICCCASBFS 2022) organized by Department of Zoology, Scott Christian College



Journal of Advanced Applied Scientific Research
S.Soundariya, JOAASR-Vol-4-5-December-2022:39-49

ISSN(O): 2454-3225

related to the research made by Howard et al., (2010)[10] in which they stated that ADHD
diagnosis was not associated with the "Healthy" dietary pattern.

3.2. Foods to be avoided for ADHD children

Table 3 depicts the various foods to be avoided by ADHD children and the knowledge
of food security.

Table 4: Foods to be avoided for ADHD children

Foods consumed Accepted Neutral Do not accept
Frozen Foods 24 (43.64) 20 (36.36) 11 (20.00)
Packed Items 26 (47.27) 22 (40.00) 7(12.73)
Junk Foods 19 (34.55) 25 (45.45) 11 (20.00)
Sea Foods 18 (32.73) 27 (49.09) 10 (18.18)
Meat and poultry 14 (25.45) 29 (52.73) 12 (21.82)
Artificial Coloured Foods 16 (29.09) 27 (49.09) 12 (21.82)
Saved Ice Desserts 21 (38.18) 18 (32.73) 16 (29.09)
Candy or Chocolates 15 (27.27) 26 (47.27) 14 (25.45)
Western foods 26 (47.27) 18 (32.73) 11 (20.00)

Among foods to be avoided for children with ADHD syndrome, the researcher has
identified nine items: frozen foods, packed foods, junk foods, sea foods, meat and poultry,
artificial coloured foods, saved ice desserts, candy or chocolates and western foods.
Respondent's responses for the foods to be avoided for ADHD children showed that, on
average, 19.8 per cent accepted that these foods are to be avoided by the children, whereas 23.5
per cent had a neutral decision for the food items and 11.5 percent did not accept the foods to
be avoided in their dietary pattern identified to be correct. The same is being explored by
Abbasi et al., (2018) [11]in which two major dietary patterns were identified: healthy and
Western. The healthy dietary pattern was rich in fruits, vegetables, vegetable oils, whole grains,
legumes, and dairy products. The Western pattern was rich in processed meat, red meat, pizza,
eggs, snacks, animal fat, hydrogenated fat, and salt. A healthy dietary pattern was associated
with lower odds of having ADHD.

It is found from the study that the majority of the respondents are aware of foods to be
avoided for children with ADHD syndrome.

3.3.Relationship between general characteristics and Comorbidity

The researcher has employed multiple regression models to explore the association between
Dietary patterns and food safety in children with ADHD. The model's results are listed in the
following table.

Null hypothesis Ho: "There is no significant relationship between the independent and
dependent variable of the selected respondents.”
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Table 5: Relationship between dietary pattern and Food safety on ADHD children
Variable R | R? | F-value | Sig. | Standardized T Sig.
Coefficients
Frozen Foods 412 3.214 | 0.004*
Packed Items 128 1569 | 0.023**
Junk Foods 236 2562 | 0.012%*
Sea Foods 654 5.265 | 0.001*
Meat and poultry .789 | .652 | 13.785 | 0.000* 489 3.198 | 0.003*
Anrtificial Colored Foods 253 21348 | 0.011**
Saved Ice Desserts 4583 3546 | 0.004*
Candy or Cholates 389 3.189 | 0.003*
Western foods 254 2678 | 0.005**

*= Significant at 1% level, **= Significant at 5% level, NS= Not Significant
Dependent variable: Food Safety

Frozen Foods, Packed Items, Junk Foods, Sea Food, Meat and Poultry, Artificial
Coloured Foods, Saved Ice Desserts, Candy or Chocolates, and Other Foods such as Pizza,
Burger, etc., are the variables used in the regression analysis, and all of them are statistically
significant at either the 1% or 5% level of significance. The 'R' squared value indicates the
model's goodness of fit, and its value of 0.652 indicated that 65 per cent of the variation was
impacted by the cumulative effect of all independent variables.

Thus, the regression analysis revealed a correlation between Dietary patterns and food
safety in children with ADHD. This is similar to Marticellaetal., (2022) [12], where Western-
like, sweet, and healthy patterns were identified. The ADHD group was negatively associated
with the healthy pattern (p < 0.001) and positively associated with the Western-like diet (p =
0.004). Children with inattentive presentation showed lower adherence (12.2%) to a healthy
pattern than that of the control group (39.9%) (p < 0.001). There is an association between
ADHD and dietary habits; children with the inattentive presentation may be at risk of unhealthy
eating habits.

The researcher investigated data about food availability and the Covid-19 outbreak.
Food is essential for individual and global health, even though current food production and
consumption practices have significant environmental consequences. In contrast, events such
as the COVID-19 epidemic can alter our relationship with food and disturb the food chain.
State and District boundaries and other logistical restrictions limiting the flow of products and
people, for example, raised the likelihood of food shortages caused by disrupted supply chains,
especially those tied to labour shortages. The 2019 Coronavirus illness (COVID-19) epidemic
prompted a global lockdown in India. All schools were shuttered, and courses were suspended,
with some schools resuming at least some online classes. Due to the lockdown, the youngsters
are anticipated to remain in residence. Staying inside the home during a lockdown is considered
exceedingly challenging for children with ADHD, and giving the necessary nutritional
supplements and healthy foods has become a major concern for many parents, particularly
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children with ADHD syndrome. The researcher examined data regarding food availability and
the coronavirus-19 epidemic. The result has been given in table 5
Table 6: Food availability and Covid-19 Pandemic

Variable SA A N D SD
Cannot give nutritional foods 10 21 6
9(16.36) ' (1518) | (38.18) | °(16:36) | (10 9g)
No availability of particular foods 10 11 17 9 (16.36 8
(18.18) | (20.00) = (30.91) | °(16:36) | (1455
Financial crises to provide special 19 12 15
foods (3454) | (21.82) @ (27.27)  °©09) 142D
Health affected due to lack of supply 11 13 16 8 (14.55 7
of healthy foods (2000) | (2364) @ (20.09) 1450 | (1573
Increase in the consumption of junk 10 11 19 8 (14.55 7
foods (18.18) | (20.00) | (3455) | S (4501 (4573
Lack of concentration on one child 12 17 9
9(16:36) | x182y | (30.91) | 8(1499) | (1636)

SA= Strongly Agree, A=Disagree, N=Neutral, D=Disagree, SD=Strongly Disagree

From the above table, 38.1 percent of the sample respondents were in the neutral stage
in response to the statement ""cannot provide nutritional foods," compared to the statement "no
availability of particular food." The statement "financial crises to provide special foods"
showed that 34.54 percent strongly agreed. The statement "Health affected due to lack of
supply of healthy foods" was agreed by 23.6 percent of respondents. "Increase in the
consumption of junk foods" was kept neutral by 34.5 percent of respondents.

Thus during the pandemic providing healthy foods and the sudden financial crisis was
the primary concern for many respondents in caring for their children with ADHD syndrome.
A similar study made by Pecor (2021) [13]COVID-19 pandemic has presented many
challenges to caregivers of children. Families with children with attention-deficit/hyperactivity
disorder (ADHD) and autism spectrum disorder (ASD) are an understudied but potentially
vulnerable population to changes during the outbreak.

The investigator used a correlation matrix to examine the correlation between Food
availability and Covid-19 Pandemic. The result of the correlation analysis can be seen in table
10.
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Table 7: Correlation Matrix Showing Related Variables Characteristics of ADHD

children
Cannot No Financ | Healt | Increase | Lack  of
give availabil ial h in the | concentrat
nutritio ity of crises | affect | consumpt | ion on one
nal particul to ed |ion of | child
foods | ar foods | provid | dueto | junk
e lack | foods
special of
foods | suppl
y of
healt
hy
foods
Pearson 1
C_annot Correlati
give on
nutritional -
foods Sig. (2-
tailed)
No Pearson | 0.785* 1
availabilit | Correlati
y of on
particular | Sig. (2- 0.000
foods tailed)
Financial Pearson | 0.689* 0.752* 1
crises to Correlati
provide on
special Sig. (2- 0.001 0.000
foods tailed)
Health Pearson | 0.845* 0.785* | 0.985* 1
affected Correlati
due to on
lack of Sig. (2- 0.002 0.000 0.000
supply of tailed)
healthy
foods
Increase Pearson | 0.756* 0.892* | 0.897* | 0.956 1
in the Correlati *
consumpti on
on of junk | Sig. (2- 0.001 0.000 0.000 | 0.000
foods tailed)
Lack of Pearson_ 0.786* 0.896* | 0.759* | 0.789 0.715* 1
Correlati *
concentrat on
10N ONONE g0 "(2- | 0.002 | 0.000 | 0.003 | 0.000 | 0.003
child :
tailed)

*Significant at 1 percent level, **Significant at 5 percent level
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Food availability during the Covid-19 pandemic was challenging and increased the
chance of ADHD levels. It can be understood from the correlation analysis that the selected
variables are correlated with each other either at 1 per cent or 5 per cent level of significance.
This is also mentioned in the study by Shah (2021) [14], where they stated that lockdown
resulted in worsening symptoms among children with ADHD, and it had an impact on the
interaction pattern of the children and parents.

5. Discussion:

Food is one of the basic necessities of life. Eating healthy food and staying healthy is every
people's concern in this modernized society. In the case of children providing the best
nutrient supplement and giving nutritional food is the utmost significant concern for parents.
In the case of children with ADHD, this becomes most crucial, as healthy food is needed to
maintain their healthy behaviour and brain development. The dietary pattern of the selected
children with ADHD showed that they preferred Indian foods over modern foods though they
prefer western foods in their diet too. They eat vegetables, fruits, pulses, and cereals daily in
their diet, as Indian cuisine is known for its pulses and cereals. When Indian food is made, it
includes vegetables, onions, and pulses in it. Every main Indian dish comes with a variety of
side dishes, some of which are good for your health. The children of ADHD rarely prefer the
consumption of western foods among the western food packed foods, and cheesy foods are
highly preferred by them.

The dietary pattern and gender are significant as India is known for its social norms and
customs in which the male child is offered extra food than the girl child in the family, and even
the dietary pattern is found to be different between both genders.

The foods to be avoided by the children with ADHD includes junk foods, highly sweetened
foods, foods with more oil in them etc. and the majority of the respondents were found to be
accepting the foods listed by the investigator as those foods are to be avoided in order to
maintain a healthy lifestyle. Frozen Foods, Packed Items, Junk Foods, Sea Food, Meat and
Poultry, Artificial Coloured Foods, Saved Ice Desserts, Candy or Chocolates, and Other Foods
such as Pizza, Burger, etc. have an impact on the health condition of the selected children.

When the unexpected pandemic hit, the whole nation collapsed, borders were sealed, shops
were closed, and meeting the daily requirements was at greater risk for the people. In that case,
the viability of foods, vegetables, and fruits was minimal, and even the cost was at a higher
price. So, providing the needed foods for the children with ADHD was difficult for their parents
due to unavailability and costlier. As everyone was under restriction, being at home tended to
the children to have more snacks and food, and due to the lockdown, it was tough to provide
for their needs by their parents, and it became their primary concern.

6. Conclusion:

The average age of the selected subjects in the study was 5.78 years. Sixty-four per cent of
the respondents were male, while the remaining thirty-six per cent were female. Children
with ADHD syndrome consumed Indian meals more frequently, and some Indian food was
conusmed daily, although they occasionally preferred western foods. Children who consume
western cuisine have been diagnosed with attention deficit hyperactivity disorder (ADHD) at
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higher levels than those who consume Indian foods. Most responders are aware of foods
children with ADHD syndrome should avoid. Children with ADHD have a significant
association between eating patterns and food safety. During the pandemic, the provision of
nutritious diets and the abrupt onset of a financial crisis were the primary concerns of many
responders who cared for children with ADHD syndrome.
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