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abstract
Background:

In the 2020s we are faced with a problem of an ageing society. Not only do we see it and struggle to

Material and methods:

The publications used in this review were sourced from the PubMed database and from Google Scholar.

Results:

A
 nalysis of the latest literature has shown that there is evidence that modifiable factors have a positive
effect on our well-being and health.

Conclusions:

The best effect can be achieved by combining positive actions in the field of diet, supplementation,

Key words:

provide care for the elderly, but we also focus on constantly maintaining a good form related to our
well-being as well as physical, mental and social functioning.
The paper uses articles published in English which are not older than 5 years.

moderate but systematic physical activity, and adding the right amount of sleep per day.
mental health, diet, supplementation, physical activity, sleep.
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introduction 

With age, many people are affected and have symptoms of mild cognitive
impairment. Over time, however, the likelihood of dementia significantly
increases. In some cases, we recognize vascular dementia that affects small
vessels in the brain. This may often be accompanied by small infarctions and
brain tissue damage. The risk factors for Alzheimer's disease and other forms of
dementia have a genetic component, which we have to bear in mind, but more
often it is environmental factors (which we are able to control and change to a
greater degree) that are associated with risk, as they, for example, exert vascular
effects [1]. Research shows the impact and importance of selected nutrients as
playing a special role in the development of Alzheimer's disease (AD). This is due
to the fact that they are substrates for the synthesis of neurotransmitters in the
Central Nervous System (CNS), and besides, they affect gene expression. This
influence mainly results from epigenetic effects. However, they also function as
antioxidants, preventing inflammation of the nervous system and, consequently,
preventing AD [2].
Our particular focus is on risk factors such as smoking, social activity, physical
activity and choosing the right diet – we focus our attention on them, because they
are modifiable. It has already been proven that achieving apparent slowdown
and reduction in cognitive decline is achieved by having a healthy diet. It is
mainly done by way of limiting the consumption of sugars while maximizing
the consumption of fish, vegetables, fruit, seeds and nuts. At the same time, it
should be noted that studies have shown unfavourable correlations between
cognitive functions and nutrients that increase the risk – these include trans fats
as well as sugars. This may suggest that, for the most part, the same nutrients
that contribute to a higher risk of cardiovascular disease also increase a risk of
cognitive decline, or at least partially, by damaging the blood vessels in the brain.
Particularly noteworthy in this matter is the Mediterranean diet as a lifestyle
choice, thanks to which we may slow down and protect against cognitive decline
in ageing patients [1]. Many studies have shown that the more you eat a western
or highly processed diet, the more you are at risk for developing psychological
symptoms, such as depression and anxiety. However, the more often we choose
a Mediterranean-like diet, the better it protects us against the development
of mental disorders [3]. Correlations between turmeric consumption and the
development of AD were also studied [4].
In addition to diet, physical activity is also important. The benefits of physical
activity are recognized as a great prophylactic option in both preventing
cardiovascular diseases and diseases associated with ageing. However, physical
activity is still not recommended enough and used insufficiently [5]. The Swedish
National Board of Health and Welfare recommends that the healthcare system
offer counselling combined with prescription exercises or a pedometer for people
with insufficient physical activity [6]. Inactivity has a significant negative impact
on health throughout life. However, other lifestyle factors, such as nutrition,
smoking and excessive alcohol consumption, also disturb physiological functions
during ageing [7].
A question arises: can supplementation also help? The treatment of mental
illnesses, including major depressive disorder (MDD), is currently dominated
by pharmacotherapy using antidepressants, as well as psychotherapy.
However, these treatments help less than half of the patients, which suggests
that additional strategies are needed to provide prevention and treatment
www.balticsportscience.com
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for them. There are more and more studies suggesting that diet quality can
lower the risk of developing a mental illness and affect mood. In addition,
nutraceuticals, including n-3 fatty acids, folic acid, S-adenosylmethionine,
vitamin D, N-acetylcysteine and probiotics are now promising and, therefore,
widely studied. Bearing in mind the fact that patients stick to the nutraceutical
approach better than to the traditional psychopharmacological treatment, the
former seems to be the right choice [8].
If we combine what we know about our evolutionary heritage with the
overwhelming recent evidence of the effects of physical inactivity, one clear
conclusion emerges: being physically active is physiologically necessary to
maintain health throughout our lives. Prospective and retrospective studies
have shown that a lower incidence of cognitive impairment, depression,
and dementia is found in people who maintain regular physical activity.
Other animal and human studies show that exercise may change neuronal
mechanisms, plasticity related to learning and memory, and can prevent agerelated cognitive decline and brain atrophy [7].
Therefore, this publication analyses the latest literature reports on the
association of good health and well-being, including mental health, with
modifiable factors, which we have an impact on in the context of research on
various patient groups – in the context of diet, supplementation, exercise and
the quality of sleep.

material and methods 

The publications used in this work were sourced from the PubMed database
and from Google Scholar. We searched for associations of modifiable factors
affecting well-being and mental health. The index entries used to search
the PubMed and Google Scholar browsers included diet, physical activity,
supplementation, sleep and good functioning as well as mental health. The
work uses articles published in English which are not older than 5 years.

d iet 

As mentioned in the introduction, dietary ingredients may affect cognitive
performance. Foods with a low glycaemic index seem to improve functional
ability, memory and attention, while foods that are rich in monosaccharides
cause difficulty in concentration. The brain needs a continuous supply of amino
acids for the synthesis of neurotransmitters, especially catecholamines and
serotonin. Low learning ability, worse memory and a reduced level of reasoning
are associated with low serotonin levels. The quality and type of consumed
fat also affects our intellectual abilities. Adequate nutrition is necessary to
optimize brain functions and prevent cognitive decline [3].
Psychonutrition
A high intake of saturated fats is associated with cognitive decline, but
consumption of polyunsaturated fatty acids (DHA – docosahexaenoic acid)
effectively prevents it from worsening. It is advisable to follow diets with an
appropriate ratio (5:1) of omega-6: 3 fatty acids (Mediterranean diet), given that
they are associated with better memory and a lower risk of cognitive decline.
Vitamins B1, B6, B12, B9 (folic acid) and D, choline, iron and iodine exert a
neuroprotective effect and improve intellectual performance. Concurrently,
antioxidants (vitamins C, E, A, zinc, selenium, lutein and zeaxanthin) play
www.balticsportscience.com
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a very important role in defence against oxidative stress associated with
mental deterioration and cognitive improvement [3]. A large part of these
ingredients is contained in fruits and vegetables. The consumption of fish,
fruit, vegetables, nuts and seeds is also beneficial [1].
Diet and nutrition can be an effective preventive measure against numerous
mental illnesses. Nutritional psychiatry is a new, rapidly growing field of nutrition and mental health and is one of the ways to prevent them. The consequence of a bad diet is also an increased risk of obesity – a very dangerous
global disease. Alzheimer's disease and depression are diseases associated
with obesity, which produces a theory that vascular disorders may play a role
in the development of dementia and other psychological pathologies. As a result of these observations, Alzheimer's disease and other dementias are now
considered to be potentially preventable diseases.
Dozens of studies show that there is a relationship between diet in adulthood
and the subsequent risk of developing PD (Parkinson's disease). People with
PD are at an increased risk of malnutrition because of their increased metabolic demand and pathophysiology of the disease. The risk of malnutrition is
additionally complicated by anosmia, difficulty in swallowing, constipation,
and drug-nutrient interactions. More and more evidence shows that the gastrointestinal tract is affected in the early stages of the disease, which creates therapeutic options for early intervention. Diet modification and supplementation may alleviate the symptoms of constipation, depression, insomnia,
dystonia, and help prevent cognitive impairment [9]. That is why a balanced
diet is so important in preventing many diseases. Numerous studies show
that the ketogenic diet may be used as a complimentary therapy for many diseases, including cancer. A low-carbohydrate and high-fat ketogenic diet was
developed 100 years ago, initially to reduce seizures. To date, it has been an
effective non-pharmacological treatment option for hard-to-control childhood
epilepsy, although it is an underestimated form of treatment by many doctors.
More recent evidence has demonstrated its effectiveness in treating motor
and mental disorders and maintaining health in general [10].
However, the relationship between diet and mental health is a two-way process. The right proportions of macro- and micronutrients can positively affect
our well-being; however, weakened mental health can contribute to an inability to buy and prepare healthy food. Instead, sweetened, processed products,
that can briefly improve the mood, are picked [11].
Low-carb diet
The anti-tumour effect of KD in combination with low-dose chemotherapy (or
without it) on neuroblastoma was studied. It was found that an increase in
xenografts of neuroblastoma was significantly reduced at KD consisting of a
ratio of 2:1 fat to carbohydrate + protein in combination with calorie restriction. It was found that ad libitum KD (8:1) with a fat content of 25% medium
chain triglyceride and 75% long chain triglycerides gave a stronger anti-cancer
effect compared to KD (8:1) with all long chain triglycerides, and was as effective as KD (2:1) in conjunction with calorie restriction, which was described
above. These results underline the importance of optimized KD to counteract
tumour growth and to sensitize it to chemotherapy without having to reduce
calories [12]. Furthermore, it has been reported that KD may be potentially
helpful in mild cognitive impairment, Parkinson's disease, schizophrenia, bipolar disorder and autism spectrum disorder [13].
www.balticsportscience.com
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Studies on the safety, tolerability, and intervention effectiveness of a very low
carbohydrate diet (VLCK) compared to a low calorie diet in people with type II
diabetes have shown that weight loss, reduced waist circumference, a decrease
in HbA1c, and glycaemic control in the VLCK diet group were significantly
greater in people using VLCK than in the control sample. No serious adverse
events were reported, and mild AE in the VLCK diet group decreased during
the last observation [14].
In addition, research is being conducted into the effects of the ketogenic
diet on sleep quality, the thyroid function, the cardiovascular system and
the cognitive function [15]. Studies performed by a research team from UK
[16] on the effect of consuming wild blueberries (randomized double-blind
study, placebo-controlled, for four weeks) in healthy 12–17-year-olds showed
that daily consumption of wild blueberries (about 253 mg of anthocyanins)
significantly reduces symptoms of depression. However, no effect on anxiety
was found. Wild blueberry supplementation may be a potential prevention
strategy for depression in adolescents and may benefit mental health of the
society [16].
Many dietary components may indirectly affect the genomic pathways
that methylate DNA, and therefore gene expression. There is evidence of
a biochemical relationship between nutrition quality and mental health.
Deficiency in both macro- and microelements is associated with increased
behavioural problems, and dietary supplementation has been found to be
effective in treating some neuropsychiatric disorders [17].

s upplementation 

Microbiome
A new path in nutritional psychiatry is to deepen research focused on
modulation of the intestinal microflora (through probiotic and prebiotic foods
and supplements) as a new therapy in the treatment of various neuropsychiatric
diseases. A bidirectional communication between the intestinal microflora and
the brain affects neurotransmission as well as behaviour often associated with
neuropsychiatric conditions, and microbiome is associated with many systemic
pathologies and obesity [18]. Recently, it has also been found that physical
activity changes the intestinal microbiome [19].
Studies into probiotics have also provided evidence that taking probiotics by
patients with mental disorders has a beneficial effect on HAMD (Hamilton
Depression Rating Scale), CRP, IL-10 and MDA (malonaldehyde) levels [20].
Recent work has identified possible research goals exploring issues related
to systemic and central vascular function, inflammation, metabolism, central
activation, improvement of nerve performance and angiogenesis. The growing
number of confirmed nutraceutical effects means that they are used more and
more often and prescribed in the practice of psychiatrists [18].
Lipids and neuropsychiatric diseases
Studies have been conducted on the relationship of various membrane lipids
to neuropsychic diseases, especially in schizophrenia spectrum disorders, and
more recently in the early stages of psychosis. Seventy percent of the brain
consists of lipids from various molecular classes and species. Most brain lipids
are composed of diacyl classes enriched with polyunsaturated fatty acids
www.balticsportscience.com
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(PUFAs) which are dominated by omega-3 and omega-6 molecules. The balance
between omega-3 and omega-6 is important for neurological development.
PUFAs are also involved in neurogenesis and neurotransmission. In rat models,
omega-3 deficiency causes abnormalities in dopaminergic neurotransmission,
affects the functioning of some receptors (including CB1 cannabinoids,
N-methyl-D-aspartate glutamate receptor, NMDA) and increases sensitivity
to hallucinogens. However, omega-3 supplementation improves cognitive
functions and prevents psychotic-like behaviours in some animal models of
schizophrenia. It also reduces oxidative stress and prevents demyelination. In
patients with mental disorders, a low omega-3 ratio is more common than in
the general population, but this phenomenon was not observed in all patients.
This lipid abnormality may lead to myelination abnormalities and cognitive
deficits observed in patients. It may also participate in oxidative stress
disorders and inflammation reported in schizophrenia. On the other hand,
the low omega-3 index deficit was associated with an increased cardiovascular
risk, and omega-3 supplementation may also have a positive cardiovascular
effect in psychiatric patients, even more so than in the general population.
The presence of membrane lipid abnormalities also occurs in patients during
the first psychotic episode (FEP). Omega-3 supplementation improved the
recovery index and prevented grey matter loss in FEP. In patients with a very
high risk of developing psychotic disorders (UHR), omega-3 supplementation is
associated with a reduced risk of developing the disease. Despite the progress,
the function and effect of membrane lipids are still poorly understood in
schizophrenia. Omega-3 supplementation may be a promising treatment
because of its good tolerability and acceptance by patients [21].
Cancer diet
Cancer treatment, such as chemotherapy, was an important part of prolonging
survival in women diagnosed with breast cancer. However, chemotherapy
may result in potentially toxic brain side effects that worsen memory, verbal
fluidity and processing speed in up to 30% of women treated with it. Women
report that cognitive deficits after chemotherapy negatively affect quality of
life and may last up to ten years after treatment. The effect of omega-3 fatty
acids and added sugars on cognitive function, neurological inflammation
and hippocampal neurogenesis in adults was studied. In rodent models,
omega-3 fatty acids co-administered with doxorubicin chemotherapy have
been shown to prevent depressive behaviour and reduce neuritis, oxidative
stress and neural apoptosis. In contrast, sugar-rich diets can interact with FA
n-3 to reduce their anti-inflammatory effects or act independently to increase
neuritis, reduce hippocampal neurogenesis in adults, and promote cognitive
deficits. It is best if a diet rich in long-chain, derived from marine omega-3
fatty acids and low in added sugars is an ideal formula for preventing or
alleviating inflammation and oxidative stress, thus protecting neurons from
the toxic effects of chemotherapy [22].
The effect of supplemented n-3 fatty acids on psychomotor and visual functions
of mothers, premature babies and new-born babies was investigated. The
results show that n-3 PUFA supplementation improves psychomotor and visual
development in children, with no significant effect on the global IQ in later
childhood [23].
Iodine and diet
Iodine deficiency (ID) in women of childbearing potential remains a global
public health problem, mainly through the impact on foetal and infant
www.balticsportscience.com
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neurological development. While iodine status is improving globally, ID is still
common in pregnancy in which iodine demand is increased. Supplementation
during pregnancy is recommended in some countries and supported by WHO
when mandatory salt iodization is absent. Dairy products and seafood are the
richest sources of iodine, and their consumption is necessary to ensure the
proper level of iodine. Increased iodine through the diet may be possible if
iodine-rich foods change their position in the diet because they currently only
contribute to about 13% of the average energy intake of adult women. Iodine
source products are sea products, fish, seafood, seaweed, dairy products and
iodized salt [24].
Folic acid and vitamin B 12
Folic acid and vitamin B12 are well known as essential nutrients that play a
key role in normal brain functions. Inflammatory processes play a role in the
pathology of AD (Alzheimer's disease). Particular attention has been paid to
effective nutritional intervention methods that reduce peripheral inflammatory
cytokine levels to improve cognitive deficits. In a study of the effects of vitamin
B12, folic acid and a combination of both, the folic acid group and vitamin B12
increased serum levels of homocysteine, vitamin B12, IL-6, and TNF-α. This
combination significantly changed the full-scale IQ, verbal IQ, information
and results from Digit Span. The application of such therapy in the elderly
with MCI for six months may significantly improve cognitive performance and
reduce the level of inflammatory cytokines in human peripheral blood. The
combination of folic acid and vitamin B12 was much better than folic acid
alone or vitamin B12 alone [25].

p hysical activity 

The recommendations for physical activity were prepared by Professional
Associations for Physical Activity and approved by The Swedish Society
of Medicine in 2011. All adults are recommended at least 150 minutes of
moderate or 75 minutes of intensive aerobic exercise per week. More health
benefits are achieved if those numbers are higher. The easiest and safest way
of physical activity is walking (at least 10,000 steps a day or 6,000 steps a
day in addition to daily activities). The elderly are also recommended balance
exercises [6,19]. Physical activity, if properly performed, is an inexpensive and
universal medicine with minimal side effects. This is our "home pharmacy"
that we always have with us [19].
Patients at risk for atherosclerosis or any symptom of atherosclerosis (patients
with coronary artery disease, stroke, peripheral artery disease) benefit from
exercise, including patients with chronic heart failure. Physical activity also
helps patients with lung diseases (COPD, asthma), metabolic diseases (diabetes,
obesity, osteoporosis), as well as rheumatological diseases. Regular exercise
improves cognitive functions, reduces depression and anxiety, and helps
addicts, for example, to get out of addiction in the first stage of abstinence [19].
In the literature, we see studies on the impact of prenatal life in the context
of a pregnant mother’s lifestyle. Studies have shown that some unhealthy
behaviours during pregnancy, such as sedentary lifestyles, may negatively
affect the development of foetuses and children. The latest recommendations
of the American College of Obstetrics and Gynecology (ACOG) for normally
pregnant women indicate that they should exercise at least 30 minutes of
moderate intensity physical activity on most days of the week. Physical activity
www.balticsportscience.com
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during pregnancy may have a positive effect on new-borns and mothers –
this includes parameters such as gestational age, Apgar score, gestational
diabetes, maternal weight gain and type of delivery 4-6. In addition, physical
activity is associated with a reduction in the incidence and better management
of postpartum depression. Correlation was also observed with better results
in offspring in cognitive functions, academic performance and classroom
behaviour [26].
Physical activity appears to be an effective complimentary therapy to reduce
the severity of post-traumatic stress disorder (PTSD). Traditional treatment
includes psychotherapy and pharmacotherapy. However, many people with
this syndrome have limited access to these treatments. Physical activity has
been shown to reduce post-traumatic stress disorder symptoms in people with
sub-syndrome and those who are refractory to standard therapy. Physical
activity has also been found to reduce the symptoms of other conditions that
may be associated with PTSD (e.g. anxiety, depression, sleep disorders and
cardiovascular diseases) [27].
Physical activity (PA) may be therapeutic for people with severe mental illness
(SMI) who generally have low PA and experience numerous lifestyle-related
medical complications. In the case of major depressive disorder (MDD), evidence
clearly indicates that PA may improve depressive symptoms compared to the
control group, with effects comparable to those provided by antidepressants and
psychotherapy. PA may also improve cardiopulmonary fitness and quality of life
for people with MDD. In the case of schizophrenia spectrum disorders, evidence
suggests that aerobic PA may reduce psychiatric symptoms, improve cognition
and various subdomains as well as cardio-respiratory performance [28].
The benefits of physical activity outweigh the risks [6]. Physical effort, if
properly performed, is an inexpensive and universal medicine with minimal
side effects. This is our "home pharmacy" that we always have with us [19].

s leep 

Sleep plays a key role in the growth, development and health of a young body.
The National Sleep Foundation recommends that young people aged 14–17
sleep 8–10 hours a day [29]. In their recent meta-analysis Olds et al. [30] found
that the average night time in bed has decreased by 13.6 and 14.4 minutes
with each year of age for boys and girls respectively, and that teenagers in
the US sleep less than in Europe and Australia. In addition, some studies
show that sleep time amongst American teens has decreased in a decade.
Insufficient sleep, which is common in adolescents, was associated with
adverse consequences, including mood disorders, other mental and physical
illnesses, increased risk of injury, and poor school performance [31].
Sleep disorders and dementia are two common and significant health problems
in the elderly. Studies show that sleep disorders may increase the risk of
dementia. Numerous studies have also been conducted to predict the role
of general sleep disorders on dementia related and unrelated to Alzheimer's
disease and vascular dementia subtypes. Compared to people without sleep
disorders, people who reported sleep disorders had a higher risk of dementia
caused by any reason, AD and vascular dementia. Subgroup analysis showed
that insomnia increases the risk of AD, but not vascular dementia or resulting
from any other reason [32].
www.balticsportscience.com
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conclusions 

Analysis of the latest literature has shown that there is evidence that modifiable
factors have a positive effect on our well-being and health. The best effect can
be achieved by combining positive actions in the field of diet, supplementation,
moderate but systematic physical activity, and adding the right amount of
sleep per day. These are low-cost activities available to every patient. There
are definitely no contraindications to use them to improve your functioning
and well-being.
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