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ABSTRACT

Introduction: Some people try to treat psychiatric diseases such as attention-deficit hyperactivity
disorder (ADHD), depression and anxiety by practising some diets. But do they even work and have
any scientific confirmation?

The aim of the study: The aim of this study is to find out the relationship and influence of the diet on
psychiatric diseases such as ADHD, depression and anxiety.

Material and method: The research of the scientific articles was made on a database of PubMed and
Google Scholar.

Description of the state of knowledge: The results indicate that the lack of some nutrients such as
vitamins B1, B2, B3, B6, B12, C, A, D, E, folic acid, zinc, iodine, selenium, iron, calcium, potassium,
phosphorus, magnesium and chrome may increase the risk of having depression symptoms. Unhealthy
diet full of trans fats, red meat and lacking of fruit and vegetables may also lead to depression. Similar
results were find due to the anxiety level and the diet. When it comes to ADHD, children with this
disease had lower level of vitamins By, Bg D and folic acids, Among the newly diagnosed celiac
disease people, the majority showed ADHD symptoms. After the introduction of the gluten-free diet,
the symptoms of the disease subsided.

Summary: The results show the huge influence of the diet on the diseases such as depression, anxiety
and ADHD.

Key words: attention-deficit hyperactivity disorder, depression, anxiety, diet;

1. INTRODUCTION

The number of people receiving the help of psychiatrists has been increasing dramatically in
recent times. In 2011-2014 in Poland, the number of people with mental problems increased by
150,000, to 1.2 million patients. In environmental care there was an increase from 9.6 thousand up to
29.8 thousand psychiatric patients [1]. The result of these changes is the search for more
unconventional methods of treating patients than pharmacotherapy. New factors are being sought to
improve patients, and one of them is diet. The number of publications on the impact of nutrition on the
treatment of patients with mental disorders is growing rapidly. Researchers deal with depression,
anxiety disorders and attention deficit hyperactivity disorder (ADHD).

The broadly understood development of civilization, high speed of life, pursuit of money,
satisfying one's own ambitions, and thus the lack of time often leads to a change in eating habits. Fast
food, high-calorie and highly processed foods are factors that have a negative impact on mental health
and are risk factors for civilization diseases, including depression and anxiety disorders that are
becoming global epidemics [2]. We consume more and more high-energy and highly processed
products that do not provide basic nutritional values, which leads to overweight and obesity. They are
undoubtedly a global social problem. Despite the increase in daily caloric intake, the lack of food
ingredients that have a beneficial effect on the work of our nervous system - B vitamins, zinc or
magnesium. The consumption of vegetables, fruits, valuable fiber and cereal products is also falling [3].
Alcohol abuse and smoking also contribute significantly to our mental health, and combining them
with an incorrect diet is a serious risk factor for mental illness.
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Our brain consumes a significant portion of the energy provided with food. Essential amino
acids, fats, vitamins, minerals and trace elements are necessary for its optimal work. There are many
documented studies on the positive effects of diet on the treatment of depression [7]. There is a mood
disorder manifested by persistent sadness and a lack of interest. It affects hundreds of millions of
people around the world. It can appear at any age, and lack of treatment can result in suicidal
tendencies. The patient suffers seriously, his life is disrupted, he has no energy to function. Depression
is also manifested by emptiness, irritable mood and anhedonia (complaining about the patient's
inability to feel pleasure and joy). Patients have low self-esteem, sleep problems, gastrointestinal
disorders and often guilt. Depression is a complex phenomenon with a multifactorial etiology, it can
take from mild to severe, often correlating with other mental disorders. Nearly 60% of patients do not
seek medical help because of misconceptions or lack of awareness about this disease entity. It is a
common opinion in society that mental health disorders are unacceptable and may hinder professional
and personal life. Antidepressants have good efficacy, but the response to treatment is individually
dependent. It is often difficult to choose the right treatment regimen for the patient. Therefore, other
ways are being sought to improve mental health and reduce depression [4] [5].

Recently, there have also been publications dealing with the topic of the impact of nutrition on
the occurrence of attention deficit hyperactivity disorder (ADHD). It is a mental disorder that occurs in
early childhood. Its prevalence rate is 4-5% (children aged 4-17). It is characterized by hyperactivity,
lack of attention and impulsiveness. The diagnosis of ADHD is usually made at school age, but its
symptoms already appear in early childhood. The disorder is classically characterized by signs of
inattention, impulsiveness and hyperactivity. The disease is common and persistent and is one of the
most common diagnoses in children's educational institutions. People suffering from this disease have
problems with education, functioning in society, other mental illnesses at the teenage age and as young
adults. The disorder is particularly important in today's society because it is one of the most common
diagnoses in educational and psychological institutions of children [6].

The last of these disorders are unnoticed and under-treated anxiety disorders. They often start as
early as childhood or adolescence. This applies particularly to specific and social phobias [8].
According to research, up to 33.7% of the population suffers from lifetime anxiety disorder. There is no
evidence of a significant spread of anxiety disorder in recent years. Anxiety disorders often coexist with
other anxiety disorders and mental disorders. The most common of them are: panic disorder with or
without agoraphobia, generalized anxiety disorder, social anxiety disorder, specific phobias and
isolated anxiety disorder [9]. Pathologically increased anxiety can arise in many disease entities, not
just in anxiety disorders. Anxiety is a basic and essential emotion that ensures human survival. It can be
a warning signal about somatic disease, thanks to which a person knows about the pathological process
taking place in his body.

Anxiety disorders are chronic; however, there is a natural decline in prevalence rates with older

age [8].
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2. MATERIALS, METHODS AND AIM

The research of the articles was done to find out the relationship between the diet and
psychiatric diseases such as ADHD, depression and anxiety. The review of the publication included the
latest research from 2019. The PubMed and Google Scholar were used in the research.

3. THE INFLUENCE OF DIET ON A DEPRESSION

Looking for results, you can see how much interest in studying is the impact of diet on
depression. Research is carried out in different countries of the world, in different age groups of the
respondents, or in people consuming different diets.

The quality of the diet and its effect on depression has been studied by Japanese scientists. Ryo
Okubo et al. in their study, they found that the high quality of the Japanese diet has no statistically
significant effect on reducing the likelihood of developing depression. The quality of food consumed
was assessed using an 80 point scale according to which obtaining the maximum number of points
meant the highest quality. The test points they obtained for the right amount of consumed products,
which were assigned to 8 different categories, among others: grain dishes, vegetable dishes, fish and
meat dishes, milk, fruits, total energy, snacks and alcoholic beverages, and ratio of white to red meat .
Despite the fact that they didn’t find statistic correlation for the main topic of their work, they claimed
that the highest ratio of white to red meat can reduce the probability of suffering from depression. The
reduction in the likelihood of developing depression was as much as 40% between the group of
subjects eating equal amounts of white and red meat compared to the group whose amount of white
meat in relation to red was 4: 1. It is worth noting, however, that 90% of white meat consumed by the
subjects concerned meat obtained from fish [10]. Staying for a moment with the Japanese diet, you
should not forget about the seaweed consumed by the Japanese. It turns out that consuming them
significantly reduces the odds ratios for depressive symptoms [11].

Wanting to further analyze the impact of fish on the reduced likelihood of developing
depression, the key was to find studies that checked the effect of micro and macroelements on
depression incidence. In one of them, Sanchez-Villegas A. et al. checked the deficiencies of
micronutirents intake such as vitamins B1, B2, B3, B6, B12, C, A, D, E, folic acid, zinc, iodine,
selenium, iron, calcium, potassium, phosphorus, magnesium and chrome. In patients with a >4
micronutrients deficiency, they indicated a statistically significant increase in the risk of developing
depression [12]. Another similar study on reproductive age women showed that there is a significant
correlation between the increase in vitamin D levels in women and the decrease in the incidence of
depression. However, no statistically significant correlation was found between calcium and
magnesium levels and depression. It is also interesting that the level of vitamin D in the examined
women was in 57% of them severely low and in 25% of them moderately low [13].

Newer studies also show that changing the diet to a healthier one within 3 weeks of its duration
has reduced depression. In this study, people with depressive symptoms were selected following a
routine, not very varied diet. A three week meal plan was introduced for one of the groups that included
healthy foods. Comparison of the two groups with the CESD-R and DASS-21-Depression scale
indicated a statistically significantly reduced depression after a 3-week healthy diet of the subjects to
the control group [14].
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Other study that considered the breakdown of a diet as healthy with the consumption of fruit,
vegetables and fish compared to an unhealthy diet rich in red and processed meat, potatoes, hot chips,
cakes, deserts and ice cream, showed that only the dependence of a healthy diet was statistically
significant. causing a decrease in the level of depression in older adult women of Australian origin,
where there is no statistically significant correlation between diet and the level of depression in adult
men from Australia [5].

The latest surveys also showed that the majority of observed stress, anxiety, depression or
insomnia occur in students who in 82.3% consume a bad diet. And a bad diet was significantly linked
to stress, anxiety and depression, but not to insomnia [16].

Last year, several studies were conducted on the effects of a diet high in various fats on
depression. First of all, a positive correlation was found between dietary trans fat intake and depression
symptoms in premenopausal women 42-52 years old in a cross-sectional study [17]. Other researchers,
in turn, concluded that long-chain omega-3 has virtually no effect on depression or anxiety disorders
[18]. A recent study looked at the effects of high-sugar high-saturated-fat (HSHF) and high-sugar (HS)
diets on depression in 5 years. People who used HSHF diets showed more signs of depression.
However, there was no effect of either HSHF or HS diet on recurrent episodes of depressive symptoms
in patients. Similarly, none of the diets - HSHF or HS had any effect on the appearance of incidence of
depressive symptoms [18]. It is also interesting that the first studies on lipids noticed a negative
correlation between cholesterol levels and depression, suicide and behavioral disorders. And some
studies have found that these patients have reduced levels of ®-3 polyunsaturated fatty acids in
erythrocytes [19].

The impact of a diet high in fat on depression was also presented in an animal model, where the
occurrence of depression symptoms in the offspring of mice fed a high-fat diet was confirmed [20].
Similar conclusions were made in experiments where depression in offspring appeared on the maternal
model of obesity induced by high fat diet [21]. Interestingly, one of the newer studies found that adult
mice consuming a high fat diet had a lower percentage of rate dependent depression than the group of
adult mice consuming the control diet [22].

4. THE INFLUENCE OF DIET ON AN ANXIETY

Just like about depression, a number of studies were conducted in 2019 on the impact of diet on
the occurrence of anxiety symptoms.

In the first study, in anxiety assessment a standardized Korean BAI scale created by Kwon et al
was used, which was to focus on both somatic and cognitive symptoms. It was found that the quality of
the diet has a positive effect on smaller symptoms of depression, higher quality of life and on physical,
psychological and social relationships. However, no effect of diet quality on anxiety was reported [23].

Studies in mice showed the effect of diet and body weight on anxiety. It was found that a diet
high in fat induced anxiety behavior. Moreover, the use of metformin in another diet of mice confirmed
the reduction of the negative effect on anxiety. However, this was not statistically significant. The level
of anxiety in mice was determined using two tests - OPT (Open field test) and EMP (Elevated plus
maze test). In addition, researchers found that the anxiety-reducing effect of metformin may be
dependent on the effect of metformin on AMPK pathway. Metformin would then activate the AMPK
pathway in the brain by acting anti-anxiety way [24].
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Staying on a high fat diet, Winther at al. found that rats consuming just such a diet during
pregnancy and breeding their offspring may pass on anxiety behavior in subsequent generations - with
an emphasis on the F, male population. It was found that it could be associated with corticotropin-
releasing hormone receptor 2 mRNA, which significantly increased Hippocampal Crh-r2 mRNA levels
in these individuals [25].

Another experiment conducted in rats was to check the effect of several unhealthy diets on the
induction of anxiety. A positive correlation was found between high-lard and high-sucrose diet and
induction of anxiety behavior as opposed to high-olive oil diet. What is more, there was no correlation
between body weight and hormones such as insulin or leptin, and anxiety behaviors [26].

The latest diet study in the Mediterranean area has examined the effects of many factors,
including the Greek diet, on the symptoms of anxiety disorders. The impact of consuming large
amounts of energy on anxiety symptoms was highlighted. In addition, the effect of female sex, family
status and depression as predisposing factors for the manifestation of anxiety disorder were confirmed.
Again, the scientists came to the same conclusion that a diet high in saturated fat along with a large
amount of sugars has a positive correlation with anxiety symptoms [27].

The impact of micro and macroelements was also investigated by several research teams last
year. One of them managed to study the effects of a diet rich in and low in sodium among patients with
diabetes and chronic kidney disease. A low sodium diet resulted in fewer symptoms of depression and
anxiety disorders than a high sodium diet. What's more, patients who consumed little sodium were also
characterized by lower calorie intake, and vitamins B1, B2, B3, B6, and B9. However, they did not
differ in the amounts of vitamins C, D, E and K. It is worth noting that both rich and low-sodium diets
contained the same amount of fats, vegetables, eggs, dairy products (proteins) and sugars [28].

The effects of vitamins have also been studied by Kafeshani M et al. In over 3,000 adults, they
found that only women have high vitamin B6 levels that significantly reduce the likelihood of not only
depression but also anxiety disorders [29]. A positive effect on the mood was confirmed by 11 of 18
articles on B vitamins and the placebo effect [30]. Vitamin D and paricalcitol are similarly important in
the antidepressant and anxiety effect in a WAG / Rij rats study [31]. What is more Matsuo et al stated
that reducing anxiety behavior in rats it is not affected by a diet rich in vitamin E [32].

An interesting study was made by Salehi-Abargouei A. et al. where three types of diets were
studied among almost 4,000 Iranians. The first type of diet included a large amount of amino acids,
cobalamin, zinc, phosphorus, saturated fatty acids, cholesterol and pantothenic acid. The other included
thiamin, folate, selenium, iron, starch, maltose, betaine, calcium, riboflavin, and niacin and was a
contrast to a diet rich in mono-unsaturated fats, vitamin E and polyunsaturated fats. The third in turn,
rich in fruits and vegetables, included large amounts of copper, vitamin C, glucose, fructose, potassium,
dietary fiber, sucrose, vitamin A, magnesium and vitamin K. It turned out that the first diet had a
positive effect on reducing mental disorders including anxiety disorders [33].

Consumption of high amounts of zinc, copper and manganese proved to be statistically
significant in reducing the risk of depression and anxiety disorders. Moreover, no such correlations
have been found between the symptoms of depression and anxiety disorders and the consumption of
larger amounts of magnesium, calcium and iron [34].
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Consumption of unrefined grains and vegetables reduces the severity of symptoms of
depression and anxiety. In turn, lack of alcohol consumption can aggravate these symptoms. The
severity of fear symptoms can be reduced by eating fruit and vegetables [35].

5. THE INFLUENCE OF DIET ON AN ATTENTION-DEFICIT HYPERACTIVITY
DISORDER

Just as with anxiety disorders and depression, with ADHD, scientists also studied the impact of

diet on its development or worsening of symptoms.
One of the latest publications from this year is one that examines the effects of a few food diet (FFD),
which eliminates many diet and addictive ingredients on ADHD in right-handed boys aged 8-10.
Patients who were born before 36 weeks of pregnancy, were on a vegetarian / vegan diet, used any
antiviral, antifungal or antibiotic drugs in the last 6 months and boys with other disorders and diseases
such as autoimmune diseases or dyslexia were rejected from this study. The boys underwent a 5-week
FFD diet. For now, the experiment has just begun, and statistical analysis will be carried out when
sufficient statistical data and results of the FFD diet on ADHD in boys are obtained [36]. However, the
impact of FFD on ADHD and related research appeared even in 2007 in the Benton meta-analysis [37].

A case-control study by Taiwanese researchers compared 216 children with ADHD with a
control group. The sick and healthy were grouped by age, sex, height, weight and BMI. The results
showed the difference in micro- and macroelements between the two groups. Children with ADHD had
significantly lower levels of vitamin B12, folic acid and vitamin B6. As for minerals, reduced values
relative to the control group were observed with ferritin, and higher with inorganic phosphorous (Pi).
Recent - fats have shown that children with ADHD had lower levels of monounsaturated fatty acids,
and higher saturated and polyunsaturated fatty acids [38].

When it comes to the diet of Taiwanese children with ADHD and control group, the first group
had significantly lower consumption of vegetables, fruits, meat, milk (regular and soy), fish and eggs,
while consuming more than the control group of poorly nutritious eating such like fried food, ice cream,
candies, chocolates, sweetened drinks, and instant soups. Also the preferences of children suffering
from ADHD pointed to unhealthy food [38]. Of course, the diets used by these children in a dependent
way influenced the results of the levels of vitamins, minerals and fats that they tested. Thanks to these
results, a significant and negatively correlated relationship was determined between: monounsaturated
fatty acids / saturated fatty acids ratio, B vitamins and minerals, and the diagnosis of ADHD [38].

Another study compared daily intake of omega-3 long-chain polyunsaturated fatty acids (LC-
PUFA). LC-PUFA is used in the therapy of children with ADHD, and naturally occurs in larger
amounts in seafood (especially fish) and in some nut varieties. Fuentes-Albero et al. found that the
overall level of daily LC-PUFA consumption was lower than recommended in both groups - ADHD
patients and control group, however, it was statistically significantly lower in children with ADHD.
This difference was due to the amount of fish consumed, as there were no statistical differences in
eating nuts by both groups. Moreover, significantly higher BMI was observed in children with ADHD
[39].

50 Iranian children with ADHD were compared to a healthy control group containing the same
number of healthy children. The study checked if their vitamin D levels were different. There was no
significant difference between the groups when it comes to sex, age, weight, BMI, daily dairy intake, or
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sun exposure. However, a statistically significant difference was found in the levels of vitamin D and
parathyroid hormone between the two groups. Children with ADHD had lower levels of this vitamin
and in turn higher levels of this hormone. Sufficient vitamin D levels were dominant in the control
group, and most vitamin D deficiencies were found in children with ADHD [40].

Also interesting seems to be a study that compared celiac patients. Among 31 newly diagnosed,
as many as 26 patients significantly worse assume themselves in the Adult ADHD Self-Report Scale
v1.1 Symptoms Checklist (ASRS) survey than the healthy control group. After using a gluten-free diet,
their survey results improved significantly, and there was no statistically significant difference between
them and between the control group [41].

Similarly to other nutritional components, sugar consumption in 6-year-old children with
ADHD compared to the control group was checked. This showed that a higher level of sucrose
consumed was associated with increased symptoms of ADHD in patients. Similarly observed in 11-
year-old boys. However, no association was found between the amount of sucrose consumed in girls
and their disease symptoms [42].

Another 2019 study also looked at the relationship between sugar intake and ADHD. More than
a thousand children meeting two basic criteria were selected: those suffering from ADHD and with the
completed KiGGS survey (German Health Interview and Examination Survey for Children and
Adolescents) in which the responses included the consumption of candies and fruit chewing gums and
the frequency of their eating. An identical control group, not suffering from ADHD, was also selected,
which also answered the KiGGS questions and primarily matched the sex and age groups. And
although the hyperactivity score was compared to the amount and frequency of consuming candies and
fruit gums, linear regression line correlate just with frequency, and not with amount. Of course, the
authors themselves suggest a further impact of hyperactivity on the development of ADHD symptoms
[43].

6. SUMMARY

There have been many studies in the last few years that have looked for relationships between
diet and various disorders.

According to recent studies, a positive white-to-red meat ratio should be remembered in the diet,
which reduces the risk of developing depression [10]. The articles also included those that raised the
subject of a high-fat diet and the value of omega-3 fatty acids. On this subject, a number of experiments
using mice and rats were carried out. High-fat diet during pregnancy meant that offspring more often
showed pro-anxiety behavior - especially the male population [25]. The rat also found a positive
correlation between high-lard and high-sucrose diet and induction of anxiety behavior as opposed to
high-olive oil diet [26]. Studies on rodents are not separate only for this species, because studies of the
Greek diet partly confirm the above experiments. It was found in them that a diet high in saturated fat
with a large amount of sugars had a positive correlation with anxiety symptoms, however, it was also
influenced by female gender and family status [27].

Female sex turns out not to be more sensitive to deficiencies of various minerals and vitamins.
They increase the risk of depression and anxiety. Therefore, it is necessary to ensure that the diet is rich
in micro- and macroelements as well as vitamins. It was found that high levels of B vitamins in women
have a significant impact on reducing the likelihood of developing depression [12] [13].
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Vitamin D plays a special role among them, the deficiency of which not only increases the risk
of the above mental states but also is more often found in children with ADHD compared to the control
group [40]. Such children have a predisposition to an unhealthy diet full of fried food, sweets,
sweetened drinks, and instant soups, which can be associated with these children's results such as lower
levels of vitamin B12, folic acid and vitamin B, monounsaturated fatty acids, and higher saturated and
polyunsaturated fatty acids [38].

All these articles indicate the importance of a varied diet in the proper functioning of the mind.
It should also be emphasized that a well-chosen diet can reduce depression, anxiety and ADHD
symptoms.
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