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0 Abstract

Introduction and Objective. Obesity is a disease that affects
anincreasing number of people worldwide. Simultaneously, it
is also predisposing in the development of many conditions,
including dementia. There are an alarming number of obese
people worldwide, and the risk of people suffering from
dementia will continue to increase annually. The aim of this
review is to draw attention to issues related to obesity as
a predisposition to the development of dementia, including
factors contributing to the development of both of these
diseases.

Brief description of the state of knowledge. There are
a number of factors that may contribute to the development
of obesity. These include: socio-economic status, appearance
preferences, the influence of the external environment, and
many others. Obesity is associated with hormonal disorders,
including increase in leptin levels and increased production
of adipokines. Both of these phenomena adversely affect
the central nervous system, leading to the development of
inflammatory reactions, and apoptosis of neuronal cells. It will
significantly contribute to the impairment of the functioning of
the nervous system, favouring the development of numerous
diseases, including dementia.

Summary. Obesity is an increasingly serious problem,
especially in developed countries. It leads to a number of
disorders in the human body which have an impact on the
high risk of dementia diseases. There are numerous factors
predisposing to the development of both obesity and
dementia and there seems to be a clear correlation between
the two diseases.
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I Streszczenie

Wprowadzenie i cel pracy. Otytos¢ jest to choroba, kt6-
ra dotyka coraz wiecej os6b na $wiecie. Jednoczesdnie jest
ona takze czynnikiem predysponujagcym do rozwoju wielu
schorzen, m.in. otepienia. Ze wzgledu na bardzo duzg licz-
be o0s6b otytych na swiecie istnieje ryzyko, iz odsetek oséb
cierpiacych na otepienie bedzie zwiekszat sie z roku na rok.
Celem niniejszej pracy jest zwrdcenie uwagi na zagadnienia
zwigzane z otytoscia jako predyspozycja do rozwoju choréb
otepiennych, z uwzglednieniem czynnikéw sprzyjajacych
rozwojowi obu tych schorzen.

Opis stanu wiedzy. Istnieje szereg czynnikéw, ktére moga
przyczynia¢ sie do rozwoju otytosci. Wsréd nich wyrdznic
mozna m.in. status spoteczno-ekonomiczny, preferencje do-
tyczace wygladu, wptyw Srodowiska zewnetrznego i wiele
innych. Otytos¢ wiaze sie z wystepowaniem zaburzen hor-
monalnych, dotyczacych m.in. wzrostu poziomu leptyny
oraz zwiekszonej produkgji ilosci adipokin. Oba te zjawiska
wptywaja niekorzystnie na osrodkowy ukfad nerwowy, pro-
wadzac do rozwoju reakcji zapalnych oraz apoptozy komérek
nerwowych. W znaczacy sposdb bedzie przyczyniac sie to do
uposledzenia funkcjonowania uktadu nerwowego, sprzyjajac
rozwojowi licznych choréb, w tym otepienia.
Podsumowanie. Otytos¢ stanowi coraz powazniejszy prob-
lem, zwtaszcza w krajach rozwinietych. Prowadzi ona do wielu
zaburzen w organizmie cztowieka, majac tym samym wptyw
na wysokie ryzyko wystapienia choréb otepiennych. Istniejg
liczne czynniki predysponujace do rozwoju zaréwno otytosci,
jakiotepienia. Wydaje sie istnie¢ wyrazna korelacja pomiedzy
obiema tymi chorobami.

Stowa kluczowe
otytos¢, otepienie, BMI

INTRODUCTION AND OBJECTIVE

Obesity is defined as an abnormal or excessive accumulation
of body fat that can negatively affect health. Most often, it
results from an inappropriate lifestyle and a caloric intake
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that is too high relative to demand and expenditure. Today,
the problem of obesity is growing dynamically. According
to data from the World Health Organization (WHO), the
number of people suffering from obesity has tripled since
1975. According to WHO data, in 2016, the number of
overweight adults reached nearly 2 billion, and 650 million
adults suffer from obesity. The disease is now a more common
cause of death than underweight. To classify overweight and
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obesity in adults, the body mass index (BMI) is commonly
used. To calculate BMI, body weight is divide by the square
of body height, expressed in meters (kg/m?) [1, 2]. Dementia
is a gradual deterioration of intellectual performance,
manifested by predominant impairment of memory or other
cognitive and behavioural functions, including changes in
personality [3].

Itis estimated that there are currently 50 million dementia
patients worldwide, two-thirds of whom suffer from
Alzheimer’s disease, and one-third of whom have vascular
dementia, mixed dementia and dementia with Lewy bodies,
among others. The number of sufferers is likely to rise to
152 million by 2050. The global cost of treating dementia is
estimated at about $1 trillion per year, a figure projected to
double by 2030 [4]. Research into the relationship between
obesity and dementia-related diseases is essential to guide
prevention measures and discover new therapeutic options
for the disease.

The aim of this review article is to present the current state
of knowledge on the role of obesity in the pathogenesis of
dementia, based on the published literature on this topic. In
order to analyze the key publications, PubMed and Google
Scholar resources, textbooks and reference materials were
searched. Fifty-two papers in Polish and English were used,
using key words: ‘obesity’, ‘dementia’, ‘dementing diseases’
and ‘BMT’. In this review, the terms ‘dementia’ and ‘dementing
diseases’ are used interchangeably.

DISCUSSION

Definition of obesity. Obesity is a chronic disease that occurs
as the result of a positive energy imbalance, which is the result
of an excess of energy intake from food over energy expended,
and which has no tendency to resolve itself. The etiology of
obesity is extensive, although environmental factors, genetics,
emotional and endocrine disorders, and the influence of
drugs play the most important roles in its pathogenesis [5].
Obesity can also result from hereditary disruption of energy
homeostasis. The heritability of BMI values is estimated at
40-70%. A mutation in the ‘ob’ gene, encoding the fat tissue
hormone leptin, has been shown to cause significant obesity
in mice. Mutations in genes encoding leptin, receptor for
leptin, receptor for melanocortin, and proopiomelanocortin,
can significantly contribute to the development of obesity [6].

Factors predisposing to the development of obesity. There

are many factors that can contribute to the development of

obesity. The following are those that appear to have the most
significant impact:

o body appearance preferences — in the first decades of the
20th century, obesity was considered a symbol of beauty
and wealth, and in societies where large body weight is
considered an attribute (e.g., Pacific islands), obesity may
develop at a faster rate than in countries where less weight
is favoured (e.g., Japan) [7],

o socio-economic status — obesity prevalence ranges from
<5% in countries such as Vietnam, Bangladesh, Laos and
Japan, to >50% in Micronesia, Yemen (low income) where
obesity prevalence is 17.1% versus 35.4% in Saudi Arabia
(high income). Interestingly, differences in obesity preva-
lence between regions within a country can also be ob-
served; for example, in north-west Germany, obesity affects

20% of the population, while in the Saxony-Anhalt region
the problem affects more than 28% of the population [8, 9],

o environment — local environment can significantly affect
the prevalence of obesity. Access to fast-food restaurants,
easy access to transportation, lack of walking areas and
places for active recreation are all factors that significantly
contribute to an increase in the percentage of obese people
in a community [10, 11].

o food promotion in social media - it has been shown thatin
children, preferences for consuming calorie-dense foods
change within a short time after exposure to advertising. It
seems interesting that sensitivity to the advertising content
presented is dependent on genetics — carriers of a high-risk
single nucleotide polymorphism in the obesity-related gene
(FTO) were more sensitive to food marketing than carriers
of wild-type alleles [6, 12, 13, 14].

Definition, risk factors and types of dementia diseases.
Dementia is the name given to a number of diseases that
affect information processing, memory and the ability to
perform daily activities. There are nearly 10 million new cases
of dementia worldwide each year, and more than 55 million
people currently suffer from the disease [15]. There are many
types of dementia. The most common varieties, according
to their prevalence are, in descending order, Alzheimer’s
disease, vascular dementia, dementia with Lewy bodies,
mixed dementia, and fronto-temporal degeneration [16]. In
this review, all of them are referred to by the common term
‘dementia’, without being divided into the various types.

Previously, the general opinion had been that there was no
effective prevention or treatment of dementia, but recently,
significant progress has been made on this topic. A 2020
report from The Lancet analyzing the latest research in the
field, itemises 12 modifiable risk factors for dementia, which
accounts for about 40% of the disease cases. According to
current knowledge, it is possible to avoid or delay a significant
number of cases of the disease. These risk factors include
low education, hearing loss, traumatic brain injury,
hypertension, alcohol abuse, obesity, smoking, depression,
social isolation, physical inactivity, diabetes and air pollution
[17]. The effect of obesity on the induction of hypertension
has been the subject of numerous scientific studies which
have shown obesity to be a major risk factor for hypertension
and diabetes [18]. Guidelines for treating hypertension, in
addition to drug treatment, include weight reduction [19].
The Polish Society of Hypertension notes in its guidelines
that a significant relationship between weight reduction
and lowering blood pressure has been proven [20]. Another
factor in the development of dementia that has been linked
directly to obesity is physical inactivity. Uri Ladabaum et
al. analyzed available data from 1988-2010 to examine the
relationship between obesity, abdominal obesity, physical
activity, and caloric intake. Their analysis showed that a lower
BMI and smaller waist circumference were correlated with
higher levels of physical activity [21]. The mechanism for the
development of obesity is long-term excessive energy intake.
Increased physical activity creates a caloric deficit due to
increased energy expenditure, which may protect against
obesity [22]. In addition, decreased physical activity increases
the risk of obesity, and physical activity is associated with
lower levels of body fat [23].

The interrelationship between obesity and depression is
wel-known. It has been proven that people with BMI>30



Medycyna Srodowiskowa - Environmental Medicine 2023, Tom 26, Nr 3-4

81

Laura Fus-Mazurkiewicz, Justyna Sak, Michat Nowinski, Wojciech Mazurkiewicz. Obesity as an important risk factor for dementia

have a significantly higher risk of depression, hence, it is
necessary to include such people in prevention and regular
monitoring for prompt implementation of possible treatment
[24-27]. The relationship between emotional compulsive
over-eating and depression has been demonstrated, as well as
their significant impact on the development of obesity [28].
A meta-analysis of 15 studies showed a reciprocal relationship
between depression and obesity, the strongest for clinically
diagnosed depression. It is noteworthy that the interplay
between the two factors is bi-directional - the presence of
one significantly increases the risk of developing the other,
and vice versa [29].

According to The Lancet, social isolation is another
risk factor for the development of dementia, and has also
been linked to obesity [30]. Obese people may have less
emotional trust in loved ones, thereby social isolation may
be exacerbated [31].

Numerous studies have shown a positive correlation
between alcohol abuse and the incidence of obesity [32].
Based on questionnaires, the daily caloric intake from
alcohol among British women was calculated using logistic
regression. The average caloric intake from alcohol was 19%
for women, and 27% for men, of the daily caloric intake on
the day of the week when alcohol consumption was highest,
respectively. The study confirmed the thesis that calories
from alcohol may significantly contribute to the increased
incidence of obesity [33].

Numerous studies confirm the rarer prevalence of obesity
in people with higher education, thus awareness of health
consequences in better-educated individuals may facilitate
healthy lifestyles and healthier choices. Lack of this awareness
increases the risk of making decisions with consequences
leading to obesity [34].

Using data from the National Health and Nutrition
Examination Survey (NHANES), the magnitude of obesity
prevalence in adult Americans (age 20 and over) was analyzed
according to education level, among other factors. The results
of the analysis showed a clear association of low education
with a higher incidence of obesity in the study population.
The age-adjusted prevalence of obesity among those with
higher education was lower (27.8%) than among those who
had completed high school (40.6%) [35].

The results of the above cited studies confirm that it is
not only obesity itself that can lead to the development of
dementia. They prove that factors promoting the development
of dementia symptoms: hypertension, diabetes, physical
inactivity, social isolation, depression, alcohol abuse and
low education, are also closely correlated with obesity. By
eliminating one of the factors at an early stage, the ‘snowball
effect’ can be avoided - the mutually driving causes of
dementia development.

Link between rising global BMI and dementia diseases. To
date, many studies have found a significant link between BMI
and the development of dementia-related diseases in humans.
In a meta-analysis, the researchers studied 19 different studies
that spanned up to 42 years and included a total of 589,649
participants. In these groups, 2,040 subjects developed
dementia. Obesity (BMI>30kg/m?) between the ages of 35-65
was shown to be related to the onset of dementia later in life.
However, this correlation was not observed in overweight
individuals (25<BMI<30) [36]. The link between obesity
and dementia, however, does not appear to be so obvious,

as indicated by the results of another large study. Nawab
Qizilbash et al. conducted a retrospective study on a cohort of
1,958,191 residents of the United Kingdom with a mean age of
55. Two most significant findings resulted from the study: 1)
there was an indication that being underweight (BMI<20kg/
m?) in this group of people increased the risk of dementia
by 34%, and 2) the surprising finding that each successively
higher BMI category lowered the risk of developing dementia.
The group of people with BMI>40kg/m?* had as much as
a 29% lower risk of developing dementia, compared to the
group with normal weight [37]. The study analyzed patient
data until (a) the onset of dementia was noted, (b) the patient
was transferred to another facility, (c) the patient died, or (d)
the facility completed data collection. However, the study
did not take into account the life expectancy of the patients
or the burden of other diseases. Therefore, further detailed
studies are needed which take other factors into account.

Leptin and its impact on the development of dementia.
Leptin is a hormone produced by fat cells (adipocytes) with
levels which are higher in obese people compared to those
with a normal BMI. The level of leptin increases in direct
proportion to the number of adipocytes in the body - the
more obese the person, the higher the concentration of leptin
in the blood. This hormone, called a satiety hormone, leads
via a neurotransmitter pathway to the stimulation of the
satiety centre, located in the ventral-parietal nucleus of the
hypothalamus. In obese people, the phenomenon of leptin
resistance is observed. This means that the sensitivity of the
satiety centre to elevated leptin levels decreases over time.
As a result, despite high leptin levels in the blood, these
individuals experience less satiety and more hunger [38].
Interestingly, leptin itself has been shown to have a protective
effect on neurons and prevent their neurodegeneration
by delaying brain cell apoptosis [39]. Leptin resistance in
obese individuals has a negative effect on neurons, as these
individuals show a reduced neuro-protective effect of leptin.
This therefore promotes neuronal cell apoptosis and leads to
a faster progression of neuronal neuro-degeneration [40].
Matthew J. McGuire and Makoto Ishii have demonstrated
a link between leptin dysfunction and the development of
Alzheimer’s disease. They found that leptin can prevent beta-
amyloid deposition in the brain, which translates into a direct
effect on inhibiting the development of the disease [41].

Adipokines and their relationship to dementia. Adipokines,
or pro-inflammatory factors secreted by fat cells (adipocytes)
also appear to be extremely important in the development of
dementia diseases, and have a direct effect on the development
of the inflammatory response in brain neurons [42]. The
inflammatory response in the central nervous system induced
by adipokines leads to a number of adverse effects, such as
the formation of white matter lesions, blood-brain barrier
dysfunction, and brain atrophy. This has a direct bearing
on the increased risk of the future development of dementia
disease the future [43, 44].

Diabetes asa complication of obesity and dementia diseases.
Many studies to date have shown a strong correlation between
obesity and the development of type II diabetes. The risk of
developing diabetes in obese individuals can be up to 13
times higher than in normal-weight individuals. This also
applies to the pre-diabetic state — obese people have a three
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times greater risk of developing this condition. Studies have
shown, and it is now undeniable, that higher body weight
is a cause of elevated blood glucose levels, and leads to the
future development of diabetes in these people [45-47].
Complications of diabetes are most commonly associated
with retinopathy, peripheral neuropathy or nephropathy.
However, Alzheimer’s disease and other dementing diseases
are also extremely important complications of this disease.
Chronic hyperglycaemia leads to increased oxidative stress
and the development of a neuronal inflammatory response.
In turn, insulin resistance in people with diabetes leads to
high levels of insulin in the blood, resulting in impaired
removal of beta-amyloid from cells [48, 49]. Summarizing
the results of the above studies, it can be concluded that
obesity may be the first element in the chain reaction that
leads to the development of dementia. Diabetes, developing
as a result of obesity, may be a strong predictor of dementing
diseases [50-52].

CONCLUSIONS

Obesity is a significant health problem, especially among the
population of developed countries. According to the data
presented in this review, the problem of obesity has been
on an upward trend in recent years. An equally significant
condition appears to be dementia diseases. It is estimated
that the number of people affected by this disease will
increase every year. There are many factors that predispose
to both obesity and dementia. Among them are genetic
predisposition, low education, and depression among many
others. Based on the information presented above, it can
be concluded that obesity itself can significantly contribute
to the development of dementia diseases. There is a clear
link between the prevalence of obesity in middle-age and
cognitive decline, which can lead to dementia in later life.
In the context of an aging population and an ever-increasing
percentage of obese people, this is a matter of considerable
concern. Determining the relationship between the two
diseases, taking into account the factors that predispose to
their development, may prove essential, initially in slowing,
then in halting, such a drastic increase in the number
of sufferers. Maintaining a healthy body weight, patient
education and prevention are the key factors on which the
diagnostic and treatment process for obese patients should be
based. It will then be possible in future to reduce the number
of people who will be diagnosed with dementia.
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