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INTRODUCTION
According to the latest data, more than 10 % of adults 
suffer from obesity [1]. Obesity is a risk factor for diabetes, 
cardiovascular disease, metabolic syndrome and others [2, 
3]. At the same time, the issue of epidemiology and the 
significant spread of metabolic syndrome in a population 
of people of all ages is of concern [1, 4-6, 7].

Cardiovascular diseases are closely linked to the dysmet-
abolic disorders that are accompanied by obesity. Individ-
uals over 40 years of age use a special Score for Systematic 
Coronary Risk Evaluation (SCORE) to determine the risk 
of developing cardiovascular disease risk over the next 10 
years, including gender, age, and smoking, total cholesterol 
and other factors [8]. According to the Fremingham study, 
for every 4.5 kg of body weight, systolic blood pressure 
increases by 4.4 mm Hg among men and 4.2 mm Hg – 
among women [2]. Therefore, the problem of a thorough 
examination of the person arises before the emergence of 
classic dysmetabolic manifestations, which may develop 
later into the metabolic syndrome. According to the In-
ternational Diabetes Federation, insufficient attention is 
paid to human anthropometric status data, including the 
inclusion of body composition, metabolic and cardiovas-

cular profiles with the likely need for in-depth study of 
lipidemic and glycemic profiles.

THE AIM
The aim of the research was to identify certain health 
features among healthy people that can serve as a risk 
factor and lead to the further development of metabolic 
syndrome.

MATERIALS AND METHODS
In total 79  completely health men were examined during 
2019 at the Center for Health and Longevity Technology 
(Kyiv) to assess their health and further correction recom-
mendations for identified abnormalities and changes. The 
mean age of men was (37.18 ± 0.89) years. There were 13 
persons in the first age group (21-30 years), in the second 
age group (31-40 years) – 38 persons, 41-50 years – 23 
persons and 50-60 years – 4 persons.

Non-invasive methods were used in the study: determi-
nation of anthropometric parameters – body height, body 
weight, waist circumference, abdomen circumference, 
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index of waist-to-hip ratio, body mass index, body shape 
index and body weight index. Body height and body weight 
was measured by InBody BSM 370 (South Korea).

The constituent compositions of the body were measured 
by an InBody 220 apparatus with mode of action based on 
on multifrequency bioelectric impedance analysis. The 
computer algorithm of interpretation of the results of the 
research allows to reliably estimating the objective state 
of the organism of the subject online. With the help of the 
analyzer, the following results can be obtained: determi-
nation of body mass index, percentage of adipose tissue; 
waist-to-hip ratio, charting with age; segmental evaluation 
of the muscular and skeletal mass of the organism.

The metabolic profile was evaluated using FITMATE, 
a portable metabolograph. COSMED is the first portable 
device designed for accurate measurement of basal metab-
olism value (Resting Energy Expenditure (REE, RMR)), for 
correcting excess body weight, obesity, or malnutrition. 
Fitmate s is a unique desktop system for accurate, fast 
and easy indirect calorimetry; accurate measurement of 
the basic metabolic rate; affordable, portable, easy to use, 
has a built-in thermal printer; body weight management 
programs based on energy balance; includes software for 
data management, lifestyle analysis and diet planning.

The cardiovascular profile was determined with CAR-
DIOLAB + HRV system, which is an electrocardiograph 
with analysis of heart rate variability and the presence of 
ECG-monitoring mode with detailed analysis of heart rate 
variability. The system has a complete set of functions of 
a CARDIOLAB cardiograph and records with a detailed 
analysis of heart rate variability characteristics by the Eu-
ropean Working Group technologies and in accordance 
with the R.M. Baevsky analysis recommendations.

The obtained digital data were processed by the method 
of variation statistics using Microsoft Excel 7.0 application 
program.

RESULTS AND DISCUSSION
It is known that the volume of visceral adipose tissue plays 
an important role in the development of metabolic syn-
drome and, accordingly, is interpreted as a predictor of its 
development, which significantly complements the body 
mass index. In general, the volume of visceral (abdominal) 
fat is determined accurately using magnetic resonance im-
aging. In the real world – taking into account accessibility, 
security, cost and other factors. Since this is not available, 
doctors are focusing on the waist circumference and waist 
/ hip ratio.

Waist circumference is now considered as the indicator 
of central obesity. In 44 surveyed men, this indicator ex-
ceeded the norm (94 cm). The highest number was found 
among men aged 31-40 years – (29.11% of the surveyed 
in this group). A large number was also found among 
men aged 41-50 years – 21.52%. Accordingly, the index of 
abdomen circumference also increases. Fat distribution 
(waist circumference / hip circumference) averaged 0.83 ± 
0.02 (0.85 for men). In the age group of 21-30 years 1.54% 

persons were with the higher index, in the group of 31-40 
years – 49.5%, in the group of 41-50 years – 72.91%, in the 
group of 51-60 years – 100%.

The body mass index (Kettle) among the surveyed men 
varied significantly in different groups. In the age group of 
21-30 years 4 people (30.66%) had normal weight, 9 people 
(69.23%) were overweight. In the group of 31-40 years 3 
people (7.9%) had normal body weight, overweight – 21 
people (55.26%), I degree obesity – 11 people (28.95%), II 
degree obesity – 2 people (5.26%), III degree obesity – one 
person (2.63%). In the 40-50 age group, persons with nor-
mal body weight were 4.35% (1 case), excess – 52.17% (12 
cases), I degree obesity – 21.74% (5 cases), II degree obesity 
–- 21.74% (5 cases), III degree obesity – were not observed. 
Among persons over 50 years of age, persons with normal 
body weight were not detected, with overweight – 2 people 
(40.0%), with I stage obesity –- 2 people (40.0%). Therefore, 
with age the number of men with obesity increases, instead 
the number of men with normal and excess body weight 
(overweight) decreases. 

Increasing body mass index may be related to other in-
dicators of body composition – bone volume and skeletal 
muscle. A study of bone volume revealed that this indicator 
fluctuated in different age groups. In the age group of 21-30 
years, the average bone volume was 5.15 ± 0.67 % (4.09; 
7.08); in the 31-40 age group – 4.99 ± 0.81 % (4.05; 6.67), 
in the 41-50 age group – 4.12 ± 1.24 % (4.34; 6 , 36), in 
the group of 51-60 years –4,50 ± 1,17 % (4,03; 5,41). The 
index did not differ significantly between the different age 
groups (p> 0.05).

The volume of skeletal muscle mass in the age group of 
21-30 years – (45,40 ± 0,89 % (32,1; 58,70); in the group of 
31-40 years – 41,60 ± 0,92 % (16,60; 60,05), in the group 
of 41-50 years – 30,42 ± 0,73 % (28,8; 48,9), in the group 
of 51-60 years – 38,30 ± 1,02 % (34,0; 45,5). That means, 
that the volume of skeletal muscle mass decreases with age.

Fat volume also has differences, depending on the age 
of the person. Thus, at the age of 21-30 years this index is 
the lowest – 15.50 ± 0.53 % (6.3; 2.88). In the 31-40 age 
group –index significantly increases to 31.10 ± 1.02  % 
(10.5; 39.8) and remains within that range in the 41-50 
age group – 30, 8 ± 1.07 % (11.7; 45.0) and 29.2 ± 0.71 % 
in the age group over 50 years. At the same time, fat mass 
percent also increased: at the age of 21-30 years index was 
16,55 ± 0,38 %; at the age of 31-40 years – 22,9 ± 0,45 %; 
41-50 years – 27,4 ± 0,56 % and over 50 years – 28,6 ± 
0,91 %. Among the surveyed men, 42 (53.16% of cases) 
showed excessive development of subcutaneous adipose 
tissue, mainly in the upper half of the body.

According to the World Health Organization, obesity is 
becoming a “real epidemic” of the 21st century. Approx-
imately 10 % of adults suffer from obesity [1], in 40% of 
cases comorbid with diabetes mellitus and 20% with coro-
nary heart disease. With obesity the risk of cardiovascular 
disease, diabetes increases, which are important criteria 
for metabolic syndrome. 39 people out of 79 surveyed 
(49.37  %) had a predisposition to metabolic disorders. 
Determination of metabolic profile revealed a deviation 
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toward an increase in actual metabolism in 15 people and 
15 – in the direction of reducing it.

The body shape index, closely linked to abdominal obe-
sity, is a new indicator of the risk of premature death from 
cardiovascular disease [9]. It is now suggested that there 
is a relationship between body shape index and diabetes 
mellitus, metabolic syndrome, and hypertension [10-13]. 
In our research, among the surveyed persons in groups of 
persons of different ages, this figure was in persons aged 
21-30 years – 0.38 ± 0.18; 31-40 years – 0.34 ± 0.17; 41-
50 years – 0.35 ± 0.18; more than 50 years – 0.34 ± 0,16. 
Therefore, there is a difference in the value of the indicator 
between a group of young people and groups of older men. 
Perhaps the body shape index is one of the first to respond 
to changes in metabolic status.

When measuring blood pressure, the vast majority of 
men in all groups set values within the normal range. Nine 
people (11.39 % of cases) had blood pressure higher than 
130/90 mm Hg. At the same time, their waist circumference 
exceeded 102 cm. Among the same persons according to 
the body mass index overweight revealed in one case, I 
degree obesity – five people, II degree obesity – one person.

Thus, the results of a thorough examination of healthy men 
showed that they might have health changes that characterize 
the early signs of disease risk, and their presence can be de-
tected by simple non-invasive research methods. The doctor’s 
task is to assign a deep examination of the risk factors for the 
development of a particularly common in our time prevalence 
of a complex multicomponent metabolic syndrome, which 
includes the symptoms of the defeat of many body systems, 
in particular, the endocrine, cardiovascular, urinary and oth-
er in order to preserve human health and to recognize it as 
early as possible, prevent it and avoid complications [14]. N. 
Wangea [15] reported an average age of diagnosis of metabolic 
syndrome of 49.5 years, whereas our study found signs of risk 
factors for the disease in young people – 31-40 years, which 
needs attention for men of this age category – appointment 
detection of additional parameters, as recommended by the 
International Diabetes Federation.

CONCLUSIONS
1. 44 (54.4%) surveyed men had waist circumference 
that exceeded 94 cm. The largest number of such persons 
was found among men aged 31-40 years (29.11% of the 
surveyed in this group) and persons aged 41-50 years 
– 21,52%. Fat distribution (waist circumference / hip cir-
cumference) averaged 0.83 ± 0.02. With age, the number 
of men with excess rates is increasing.
2. According to the body mass index it is established that 
with age the number of men with obesity of varying degrees 
of severity increases, but instead decreases with normal 
and excess body weight (overweight).
3. Changes in indicators of body composition occur with 
age: bone volume between different age groups is not 
significantly different (p> 0.05); the volume of skeletal 
muscle decreases; the volume and percentage of fat at the 
age of 21-30 years is the lowest – 15.50 ± 0.53 %, and after 

30 years it grows and remains so until 60 years, which 
should be taken into account when analyzing the value of 
the body mass index.
4. There is a difference in the value of the body shape in-
dex between a group of young people and groups of older 
men. Perhaps the body shape index is one of the first to 
respond to changes in metabolic status. 39 people out of 
79 examined (49.37%) had a predisposition to metabolic 
disorders. Determination of metabolic profile revealed a 
deviation toward an increase in actual metabolism in 15 
people and 15 – in the direction of reducing it.
5. Nine people (11.39% of cases) had blood pressure higher 
than 130/90 mm Hg. Art. At the same time waist circumfer-
ence in them exceeded 102 cm. Among the same persons 
according to the body mass index overweight revealed in 
one case, obesity of the first degree -five people, obesity of 
the second degree – one person.
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