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Abstract:                                        Introduction. At the end of 2019, China was hit by a disease
with pandemic potential. It was a new coronavirus, also called
COVID-19 (coronavirus disease). In March 2020, the World
Health Organization (WHO) declared the situation a pandemic.
Those most at risk were people with metabolic syndrome, men-
tally ill and the elderly. Metabolic syndrome (MetS) and its
components have become a monitored issue in the context of
mental illnesses. The COVID-19 pandemic, metabolic syn-
drome, and mental health have become interrelated. The num-
ber of mental illnesses has grown exponentially around the
world, having affected several age groups.

                                                      Methodology. A search and selection of articles from the on-
line scientific database WOS through bibliometric analysis,
using the keywords "COVID-19", "metabolic syndrome",
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Introduction
Within a few months, the COVID-19 pan-

demic has caused a global public health crisis
with psychological and health consequences. The
issue of the prevalence of metabolic syndrome
and its components, along with mental illnesses,
has grown in every age group and gender. Meta-
bolic syndrome (MetS), also known as syndrome
X, chronic cardiovascular disease syndrome, and
Reaven syndrome is a multisystem disorder (1).
It is based on the pathophysiological knowledge
of the cardiovascular consequences of insulin re-
sistance and abdominal fat storage. The knowl-
edge of the metabolic syndrome issue in the con-
text of a pandemic currently applies not only to
metabolically oriented internists, but to all physi-
cians, from preventive cardiologists to psychia-
trists. A correctly diagnosed metabolic syndrome
in a high-risk patient with mental disorder will
always be a warning to healthcare professionals.
Treatment options for the metabolic syndrome in
general, from regimen measures to surgery, are
set. There is a very complex relationship between
metabolic syndrome and mental health condi-
tions (2). Mental health refers to cognitive, be-
havioural and emotional well-being. Before the
coronavirus disease (COVID-19) pandemic, al-
most 1 billion people worldwide suffered from
some mental disorder.  About 50 million people
suffered from dementia and about 250 million
people from alcohol or drug use disorders. Ap-
proximately half of all mental disorders started
at the age of early adulthood (3). Coronavirus
disease has been shown to have direct and indi-
rect effects on human mental health and is a risk
factor for the development, exacerbation and re-
lapse of the metabolic syndrome.

Metabolic syndrome
The genesis of the metabolic syndrome con-

cept is complex due to the comorbidity of the dis-
ease. The first co-occurrence of high blood pres-

sure, hyperglycaemia, and hyperuricemia was
sufficient to diagnose MetS (4). Later, doctors
correlated the waist / hip ratio with intra-abdom-
inal fat. By that, they pointed to the metabolic
complications of obesity, accompanied by a high
ratio of waist circumference to hip circumfer-
ence, which was specifically related to the
amount of intra-abdominal fat (5). In the late
1980s, the definition of the metabolic syndrome
was followed by the term 'deadly quartet', which
consisted of the presence of obesity with a pre-
dominance of adipose tissue in the upper half of
the body, hypertension, diabetes, and hyper-
triglyceridemia (6). A fundamental pathophysio-
logical importance to the determination of MetS
- already with the name "syndrome X" - was
given by an American internist and endocrinolo-
gist Reaven (7). He placed emphasis on high car-
diovascular risk and body fat distribution to de-
termine the type of obesity (8). Visceral obesity
has become an essential determinant of insulin
resistance, leading to pathophysiological changes
that lead to metabolic syndrome (9, 10, 11).
Naming MetS an "Insulin Resistance Syndrome"
formerly "Syndrome X" has harmonized many
years of research of risk factors for cardiovascu-
lar diseases, insulin resistance, and abdominal
adipose tissue deposition. The predictor of the
development of the metabolic syndrome was an
increase in the level of insulin resistance, where
visceral adiposity played an important role in the
diagnosis of MetS (12). The first clinical defini-
tion of the metabolic syndrome was proposed in
the late 1990s by the World Health Organization
(13). The diagnosis of MetS determined a condi-
tion meeting the criteria for the metabolic syn-
drome or biochemical clinical criteria by the ex-
istence of a combination of three of the five or
more factors present (16 in total), waist circum-
ference, triglyceridemia, HDL-cholesterol, high
blood pressure, and fasting blood glucose (Figure
1). This definition quickly became popular for its
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"mental illnesses" in the period from 2020 to 2021 to present
the relationships between metabolic syndrome and mental ill-
nesses during the COVID - 19 pandemic.

                                                      Conclusion. In the area of publications, the issue of depression
during the COVID - 19 pandemic was the most watched topic.
A higher incidence of metabolic syndrome or its components
has been reported in patients suffering from mental illnesses.
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simplicity and is still the most widely used defi-
nition of the metabolic syndrome. The determi-
nation of the presence of metabolic syndrome as
defined above does not require any special exam-
ination. An examination of glycemia, triacylglyc-
erolemia, HDL-cholesterol and blood pressure
are currently common practice in routine preven-
tive examinations.

Figure 1 metabolic syndrome causes

Source: https://www.metabolicsyndrome-
canada.ca/about-metabolic-syndrome

Mental health
Mental health care involves striking a balance

between life activities and psychological flexibil-
ity. Mental illnesses have a number of health con-
sequences, which often lead to a significant de-
terioration in the state of health and in the quality
of patient´s life (14). The World Health Organi-
zation (WHO, 2001) defines mental health as “a
state of well-being in which the individual real-
izes his or her own abilities, can cope with the
normal stresses of  life, can work productively
and fruitfully, and is able to make a contribution
to his or her community”. Mental health can be
affected by personal (e.g. gender), social (e.g. so-
cial relations and economic status) and family
(e.g. family connections) factors (15). World-
wide, depression is a common mental health
problem and is a major cause of the overall
global burden of diseases (15, 16). The impact of
depression is dangerous, it affects the quality of
life of an individual by reducing their social func-
tions and ability to cope with common situations.
The WHO's vision for mental health in the pro-
gram (GPW13) for 2019-2023 is to achieve the
highest levels of mental health and well-being for
all people (17).

Covid – 19
At the end of 2019, a new disease with pan-

demic potential appeared in China. It was a new
coronavirus called coronavirus disease 2019
(COVID-19) (18). Later, in the first quarter of
2020, the World Health Organization declared the
outbreak of the disease a pandemic, after the virus
infected more than 381,000 people in 195 coun-
tries. COVID-19 is an infectious disease that is the
third identified SARS-CoV-2 coronavirus causing
serious disease in humans. The first was SARS-
CoV, also from China, which caused a pandemic
between 2002 and 2003.   In 2012, there was
MERS-CoV (middle east respiratory syndrome),
the second coronavirus, causing severe acute res-
piratory syndrome (19, 20). As coronaviruses have
bats as their natural hosts, COVID-19 is consid-
ered a zoonosis (21).  More vulnerable to COVID
– 19 have been people with comorbidities, the eld-
erly, and the helping professions (22). Transmis-
sion of SARS-CoV-2 occurred by excretion of air-
way droplets or saliva into the nasal, oral, or con-
junctival mucosa during speech, cough, or sneez-
ing directly between the infected and susceptible
individuals. It was also transmitted indirectly,
through contaminated objects or surfaces. The in-
cubation time in symptomatic cases ranged from
2 to 14 days, with an average of 5 days (22). The
course of the disease varied depending on the in-
dividual immunological factors, age and existing
comorbidities. In a mild form of the disease, the
upper respiratory tract was affected, with the oc-
currence of fever, fatigue, myalgia, cough,
odynophagia, runny nose and sneezing. Gastroin-
testinal symptoms were manifested by abdominal
pain; vomiting, and diarrhoea have also been re-
ported (23). More frequently the occurrence of se-
vere acute respiratory syndrome has been ob-
served in elderly patients with COVID-19 pneu-
monia and chronic diseases, e.g. type 2 diabetes,
chronic obstructive pulmonary disease, systemic
arterial hypertension, cardiovascular diseases (24).

In moderate COVID - 19 disease, the lower
respiratory tract was affected, accompanied by
pneumonia, fever, and cough. The determining
criterion for the severity of the disorder was the
presence or absence of hypoxia (25). COVID-19
affected all age groups; however, people over the
age of 60 had the worst prognosis leading to death
(26). At the time of the pandemic, measures were
taken which led to social isolation, loss or risk of
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loss of income and livelihood, economic unrest,
increased alcohol and drug use, intimate partners
and family violence, reduced physical activity
and intellectual stimulation and others (27). Many
people feared a new infection, death or a possible
loss of family members. Analyses of Covid-19
pandemic studies have shown that forced quaran-
tine has led to feelings of confusion, anger, and
post-traumatic stress disorder (28). The age group
of 21-40 years (as opposed to people over the age
of 65) has been more exposed to depressive ex-
perience due to future fear and economic prob-
lems associated with job loss (29).

Methodology
We have used WOS (Web of Science) as one

of the online databases in the MyRa application to
collect bibliometric data. In the online database,
we selected the "search" option and entered key-
words to obtain available publications related to
COVID-19 in interaction with metabolic syndrome
and mental health. We have limited the continuous
updating of the database to search in the range of
2020 - 2021 with the following parameters: open
access, area category: medicine, document type:
full text / abstract, country of selection and lan-
guage of documents: without restriction. We per-
formed the method of bibliometric analysis accord-
ing to the following procedure: to interact with
COVID-19, we entered the terms "metabolic syn-
drome" and "mental health" into the search engine.
At the time of data collection, we captured 143,682
articles on COVID-19 in the WOS database, on
metabolic syndrome and mental health in the in-
teraction with COVID-19, there were 1,537 publi-
cations in all areas of research. The database was
created mostly by authors from the USA.

Results

Metabolic syndrome, mental health and 
Covid - 19

A review of selected publications showed that
the COVID-19 pandemic has caused a global
public health crisis with psychological and health
consequences within a few months. Metabolic
syndrome currently affects more than a billion
people worldwide (3). In all patients diagnosed
with metabolic syndrome, including hyperten-
sion, diabetes, cardiovascular disease, there has
been a poor prognosis for coronavirus disease

(30). In most countries, epidemiological data
have confirmed a dramatic increase in the preva-
lence of obesity at the time of the pandemic, es-
pecially in the young population. The reason was
physical inactivity, poor eating habits, sedentary
lifestyle (31, 32). Physical inactivity and obesity
have also become increasingly important factors
in mental illness (32). Discussions on whether
mental illnesses are associated with stress, an in-
flammatory response, or a genetic predisposition
are also being considered in the context of the
metabolic syndrome in the field of psychiatry.
The life expectancy for people suffering from
psychotic illnesses before the pandemic was 13-
30 years shorter and the risk of death was 2-3
times higher due to somatic illnesses compared
to the general population (33). Scientific articles
on the most common somatic disorders and dis-
eases in people with mental illnesses have con-
firmed an increased prevalence of obesity, meta-
bolic syndrome (MetS), type 2 diabetes and car-
diovascular diseases during the COVID - 19 pan-
demic. The incidence of overweight or obesity
was more common in individuals with mental ill-
ness than in individuals without the disease (34).
Figure 2 presents the most common terms used
in many publications in relation to the impact of
the COVID - 19 pandemic on mental health (35).

Mental health disorders are encountered by
people with various time constraints and mental
disabilities throughout their lives (14). We can al-
ready prove today that in the initial phase of the
outbreak of COVID - 19 there was a deterioration
in mental state, in particular higher levels of
stress, anxiety, depression and post - traumatic
symptoms in females, students, people with other
pre - existing conditions, people with greater per-
ception of the risk of the disease, people with
higher rate of rumination, social tension and less
social support (36). Higher rates of violence, self-
harm, and suicidal ideation were also reported
during the first month of the pandemic (29, 37,
38). Studies have reported higher rates of depres-
sive experience in people aged 21-40 (as opposed
to people over 65) due to future concerns and
economic problems, especially job loss. A higher
level of anxiety was caused by the "proximity of
the pandemic", a condition in which a person per-
sonally knew someone infected with a coron-
avirus, whether it was a family member, friend
or acquaintance (32, 39). Researches recorded
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a high rate of depression and suffering symptoms
among health professionals in the so-called front
- line workers working with COVID - 19 patients
(40). The impact of quarantine measures has led
to feelings of confusion, anger, and post-trau-
matic stress disorder in people travelling for work
(27, 28). Patients with severe mental illnesses, es-
pecially with schizophrenia and chronic mood
disorders, have shown a higher prevalence of the
metabolic syndrome or its components compared
to a general population in several countries (27).

Conclusion
Risk factors for metabolic syndrome and

mental illnesses will continue to invalidate and
shorten life expectancy. However, it is too early
to say whether the impact of the COVID - 19
pandemic on mental health creates an overall pat-
tern of the metabolic syndrome. Due to the preva-
lence of metabolic syndrome in patients with
mental illnesses, basic and regular medical ex-
aminations and the cooperation of doctors from
psychiatric outpatient clinics should be a standard
part of the ongoing health assessment. Patient ed-
ucation and adequate control of psychiatric
symptoms will also be important parameters in
achieving long-term treatment success. Regular
monitoring of all MetS factors is the cornerstone

of the early detection of the disease as well as of
its treatment itself. In the context of the COVID
- 19 pandemic, future research could focus on the
concept of genetic predisposition to the develop-
ment of MetS with mental illness.
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