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about the role of the main components of this
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Abstract. Development of proposals and recommendations for reducing
the risks of metabolic syndrome among the population based on
multicomponent analysis and development of an innovative program for
non-drug treatment and prevention of metabolic syndrome, including a
software product. The survey was conducted among the unorganized
population of the city of Bukhara. At the same time, to study the dynamics
of distribution and levels of the main components of MS, 2 groups of people
were examined. The first group - 797 people were examined in 2006
(materials of a population study of the inhabitants of Bukhara). After 15
years, 702 more people were examined under the same program (with
additions). Both times, the research program included the identification of
the main components of MS. The presented data showed that among the
examined groups there is a significant underestimation of arterial
hypertension, as well as overweight and obesity as risk factors for
cardiovascular diseases. The high frequency of arterial hypertension and
overweight among the category of patients who consider increased weight
to be an insignificant risk factor, and in other cases, which are not a risk
factor for cardiovascular diseases, indicates an urgent need to increase public
awareness of risk factors. There is a lack of public awareness about the
metabolic syndrome, its main components and the harm they cause to health.
At the same time, the attitude of the population to their health and the
fulfillment of the corresponding prescriptions of doctors require the
development of new methods and methods for primary and secondary
prevention. There is a direct relationship to patient awareness of an objective
assessment of health status, and on the other hand, to the state of the main
metabolic ingredients. The most inadequate attitude takes place among
young people.
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1 Introduction

It should be noted that the significance of individual risk factors in the formation of
metabolic syndrome (MS) in different populations is not entirely clear. Therefore, it is
necessary to study the epidemiology of diseases taking into account risk factors in order to
create and adequately implement prevention programs. For MS, this means identifying and
tracking its key components. MS and its main components need to be studied in each region
and each population [7, 10, 23]. This is due to the fact that that factors such as lifestyle,
ecology, nutrition, and genetic and behavioral characteristics of the population are of great
importance in diagnosing metabolic syndrome and many other diseases. The main priorities
of WHO's activities are to preserve and improve the health of the world's population. The
current health status of the population is mainly related to noncommunicable diseases. In this
series, the high prevalence of metabolic syndrome should be noted. The overall prevalence
of MS in different countries ranges from 67% to 35-56% [30-36].

To make a diagnosis of metabolic syndrome, it is enough that the patient has 3 of these 5
signs. At the same time, in scientific research, along with these components and their criteria,
additional criteria are also used, in particular, the thickness of the skin fold, the determination
of immune reactive insulin, and this is justified, since scientific research requires very
accurate diagnostic methods that allow not only to diagnose metabolic syndrome, but also to
monitor, as well as assess the severity of the disease and assess the effectiveness of
therapeutic and preventive measures, in particular. one of these criteria is the HOMA index,
which is the insulin resistance index [5-7]. If we talk about the importance of metabolic
syndrome for practical health care, it should be noted that patients with this syndrome are
much more likely to have various diseases, both therapeutic and other: in other areas of
medicine, we mean surgical diseases, extragenital diseases, including in pregnant women,
urological problems, neurological diseases and many other pathologies. At the same time,
patients with metabolic syndrome have an increased risk of developing complications of
various diseases, in particular, myocardial infarctions, cerebral stroke, and kidney failure.
Taking into account the long-term chronic course and severity of these diseases, as well as
the costs of their treatment, it becomes clear that metabolic syndrome also causes enormous
economic damage for both the state and the patient [14-19]. It should also be noted that
metabolic syndrome also causes social damage, since many patients develop disabilities and
their quality of life is significantly reduced [20]. In assessing the significance of a disease or
syndrome as a health problem, one of the criteria is prevalence. According to current data
obtained from numerous population studies, the incidence of metabolic syndrome on average
in the world is more than 30-35%. Moreover, this figure increases as the population ages.
Some studies conducted in Australia, North America, and other countries, among others,
suggest that the incidence or, say, prevalence of metabolic syndrome may be as high as 60%
[17-19]. In Australia, for example, an epidemiology study found that the prevalence of
metabolic syndrome in that country was 64.2 per cent of the population. Another important
problem of metabolic syndrome is the constant, steadily increasing increase in the number of
patients with this pathology. Of particular importance is the fact that every year there is an
increase in the incidence of MS among young people, as well as among children and
adolescents [14-16]. Based on the above, it becomes obvious that metabolic syndrome
requires close attention. At the same time, along with active therapeutic measures in relation
to both the metabolic syndrome as a whole and its main components, special attention should
be paid to the prevention of this syndrome. This is due to the fact that preventive measures
include, first of all, lifestyle changes, the formation of a healthy lifestyle, dietary restrictions,
increased physical activity, and some other points that completely depend on how
competently, accurately, and regularly the patient fulfills the doctor's prescription [10-13].
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Today, metabolic syndrome (MS) is one of the most important problems of modern
healthcare. This is due to the high prevalence of MS, the high number of complications
caused by the disease, and the high disability and mortality associated with high blood
pressure. The prevalence of MS varies significantly by region, age, gender, etc. According to
the World Health Organization (WHO), about 20% of the world's adult population suffers
from MS. The formation of MS is influenced by such risk factors as nervous and mental
strain, physical inactivity, hyperlipidemia, smoking, alcohol abuse, dietary errors, etc. At
present, significant experience has been accumulated in the treatment of the main
components of Met C (obesity, arterial hypertension, diabetes mellitus and hyperlipidemia).
However, they remain at the level of the methods of the last century. Meanwhile, the
development and implementation of modern IT technologies in the process of disease
prevention is of great importance.

Large population studies conducted by the Center of Cardiology of the Ministry of Health
of the Republic of Uzbekistan indicate the importance and fairly high effectiveness of
preventive measures against cardiovascular diseases [23-29]. Preventive programs
implemented in production teams have made it possible to increase the effectiveness of drug
control of arterial hypertension by 7 times, reduce the incidence of arterial hypertension by
10%, and up to 25% of men quit smoking [4]. Multifactorial prophylaxis is generally
effective in both men and women [5]. However, it should be noted that the effectiveness of
prevention of hypertension and smoking was more pronounced among men than among
women. Among men aged 30-59 years in Samarkand, the incidence of CHD with normal BP
was 3.4%, with borderline hypertension — 7.5%, and with hypertension — 16.7%, respectively
[6].

A certain importance in the development of CHD is given to excess body weight (BMI).
Most researchers note that the incidence of BMI is higher among those engaged in mental
work than among people engaged in manual labor. Among individuals with BMI suffering
from coronary artery disease, the correlation coefficient between body fat mass and anxiety
level is 0.53 x 0.09 (p <0.001). 60.6% of angina patients have a BMI [7]. CHD patients with
BMI have low tolerance to physical activity and lower efficiency of the cardiovascular
system [8-14]. It should be noted that impaired central and peripheral hemodynamics is
considered one of the important risk factors for death from cardiovascular diseases [9,10].
When comparing such RFs as hypertension, overweight, smoking, and impaired glucose
tolerance (IGT), it turned out that the most unfavorable factor is hypertension, since mortality
from CHD among people with high blood pressure is 7 times higher than at normal pressure,
which is significantly higher than with other RFs. In the presence of hypertension due to SBP,
the risk of death from CVD increases by 5 times, due to DBP by 3 times. In this study, it was
shown that the risk of cerebral stroke increases more intensively with an increase in blood
pressure [10-13]. Based on the data presented in this section, it can be concluded that
hypertension is of great importance in the formation of coronary artery disease, cerebral
stroke and mortality from them. Timely detection, treatment and prevention of hypertension
significantly reduces the risk of death from CVD. At present, a lot of work is being done in
Uzbekistan to improve the health of women of childbearing age, which is crucial in the
formation of a healthy generation. According to most studies, the importance of DM as a risk
factor for CHD can be considered proven. At the same time, there is no consensus in the
literature on the importance of IGT as a RF for the development of CHD and mortality from
1t.

The purpose of the study: To develop proposals and recommendations for reducing the
risks of metabolic syndrome among the population based on a multicomponent analysis and
to develop an innovative program for the non-drug treatment and prevention of metabolic
syndrome, including a software product.
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2 Material and methods

The survey was conducted among the unorganized population of the city of Bukhara. At the
same time, 2 groups of people were examined to study the dynamics of the distribution and
levels of the main components of MS. The first group - 797 people - were examined in 2006
(materials of a population study of Bukhara residents). 15 years later, another 702 people
were examined under the same program (with additions). In both cases, the study program
identified the main components of MS. The research methods were as follows: 1. Survey
using a special questionnaire. 2. Instrumental methods: blood pressure measurement, ECG,
anthropometry (height and weight to calculate the Quetelet index), waist circumference. 3.
Biochemical studies: lipid content: cholesterol, triglycerides, a-cholesterol, fasting blood
glucose, as well as 75 grams of glucose, glycosylated hemoglobin, immunoreactive insulin
(the HOMA-IR index was calculated according to the formula fasting serum insulin
(nU/ml)/fasting plasma glucose (mmol/1)/22.5). 4. Statistical processing was carried out with
the help of MedCalc software (https://www.medc alc.org). Intensive and average values,
mean values of quantitative variables, as well as their standard deviations (M+3 or M+SD)
were studied, in addition, correlation analysis (correlation coefficient - r) was used. To assess
the statistical significance of the identified differences in the studied indicators, the Student's
test (t) was used.

3 Results and discussion

Health and illness are a state of equilibrium. Modern methods of treatment should be aimed
at changing the patient's attitude to the state of his health. Impaired self-esteem, including the
assessment of one's own health, makes its own adjustments to the catamnesis. Therefore, in
order to assess the possibility of increasing the effectiveness of information influence on
attitudes to health, a study was conducted among 698 patients, In the course of which the
number of visits to doctors, the implementation of medical recommendations and the
awareness of patients about the importance of MS and its main components were studied.

According to the data obtained (Table 1), there is a certain relationship between the
number of patients visiting doctors and cases of hypertension, BMI and obesity. Only 30.5%
of the examined patients always go to the doctor, when their health deteriorates, 62.2% go
only if they feel very bad, and 2% of patients do not go to the doctor even if they feel bad;
4.7% of the surveyed considered themselves healthy and therefore did not seek medical help,
and 0.6% found it difficult to answer.

Table 1. Incidence of arterial hypertension among individuals with different referrals to doctors.

Going to the doctor AG is available AG no Altogether
164 49 213 (30,5%)
Alwavs 77,0% RT | 23,0% RT
4 30,6% CT | 302% CT
23,5% GT 7,0% GT
329 105 434 (62,2%)
Only if you feel very unwell 15.8% RT | 24,2% RT
yy Y 61,4% CT | 64.8% CT
47,1% GT 15,0% GT
6 8 14 (2,0%)
. . 42,9% RT | 57,1% RT
I don't turn to me, even when I'm sick 1.1% cT | 49% cCT
0,9% GT 1,1% GT
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Continuation of Table 1.

33 0 33 (4,7%)
Never got sick 100,0% RT | 0,0% RT
& 6,2% CT | 0,0% CT
4,7% GT 0,0% GT
4 0 4 (0,6%)
It's hard to sa 100,0% RT | 0,0% RT
Y 0,7% CT | 0,0% CT
0,6% GT 0,0% GT
! 536 162
It's hard to say 76.8%) 25.2%) 698
Chi-square 20,469
DF 4
Significance level P = 0,0004

Note: RT is the horizontal frequency of the indicator; CT — vertical frequency of the indicator; GT is
the frequency of the indicator relative to the total number of patients examined.

Attention should be paid to the fact that 77% of the patients who always go to doctors
suffer from arterial hypertension. At the same time, only 30.6% of all patients suffering from
hypertension (536 people) always consult doctors. Among the patients who turned to doctors
with very poor health, 75.8% of patients with hypertension were identified. At the same time,
among the total number of hypertensive patients, 61.4% consult doctors only when their
health deteriorates significantly. An interesting fact was established: all (100%) of the people
who had never consulted a doctor suffered from hypertension (Table 2).

Table 2. Incidence of BMI and obesity among individuals with different referrals to doctors.

Going to the doctor Norm BMI Obesity

55 78 80

Always 25,8% RT | 36,6%0 RT * | 37,6% RT *
35,7% CT 30,7% CT 27,6% CT
96 163 175

Only if you feel very unwell 22,1% RT | 37,600 RT * | 40,3% RT *
62,3% CT 64,2% CT 60,3% CT
3 6 5

I don't turn to me, even when I'm sick | 21,4% RT | 42,9% RT | 35,7% RT
1,9% CT 2,4% CT 1,7% CT
0 7 26

Never got sick 0,0% RT | 21,2% RT | 78,8% RT
0,0% CT 2,8% CT 9,0% CT
0 0 4

It's hard to say 0,0% RT | 0,0% RT | 100,0% RT
0,0% CT 0,0% CT 1,4% CT

Total 154 254 290

ota (22,1%) (36,4%) (41,5%)

Chi-square 28,794

DF 8

Significance level P =0,0003

Note: RT is the horizontal frequency of the indicator; CT — vertical frequency of the indicator; *- means
reliable relative to the normal weight group.

Among people who went to the doctor only when they felt very unwell, only 22.1% were
of normal weight. The rest had BMI (376%) and obesity (40.3%). Patients who did not
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consult doctors, despite the deterioration of their health, suffered from BMI in 42.9% and
obesity in 35.7%. It should be noted that among those who consider themselves healthy,
78.8% were obese and 21.2% of them had a BMI.

Further, the question of patients' awareness of the degree of cardiovascular risk emanating
from hypertension was studied. It has been established that (Table 3). The data obtained are
somewhat surprising. Among people suffering from arterial hypertension, 3/4 consider
hypertension to be an important factor in cardiovascular diseases and their complications.

Table 3. Incidence of hypertension in patients who assess differently cardiovascular risk from

hypertension.
Evaluation AG is available AG no Altogether
. 273 79 o
Greatly increases 77.6% * 22.4% 352 (51,0%)
v 157 42 o
Doesn't increase much 78.9% * 21.1% 199 (28,8%)
. 69 9 o
Does not increase $8.5% 11.5% 78 (11,3%)
The risk of mortality depends | 39 22 61 (8,8%)
mainly on other causes 63,9% * 36,1% 208
538 152
Total (78.0%) (22,0%) 690
Chi-square 12,129
DF 3
Significance level P=0,0070

Note: *- denotes significant differences between groups with hypertension

At the same time, almost the same number of those who consider hypertension to be a
"not very important" risk factor (78.9%) suffer from this disease. The incidence of
hypertension is even higher among people who do not consider hypertension a risk factor
(88.5%). Of particular note is the fact that among those who believed that "the risk of
mortality depends mainly on other causes", the incidence of hypertension was 63.9%.

A study of public awareness of the relationship between BMI and obesity and
complications of CVD, in particular myocardial infarction and cerebral stroke, also revealed
an unfavorable situation (Table 4). It turned out that only 26.2% of those surveyed with
normal weight considered BMI and obesity to be an important risk factor for CVD.

Table 4. Incidence of BMI and Obesity in Patients Who Assess Differently cardiovascular risk from

hypertension.
Evaluation Norm (BMI  |Obesity |Altogether
. 66 72 114 .
Greatly increases 26.2% [28.6% [45.29 * 252 (36,5%)
" 36 55 55 .
Doesn't increase much ha7% [377% [37.7% 146 (21,2%)
. 25 62 67 .
Does not increase 162% 40.3% * |43 5% * 154 (22,3%)
The risk of mortality depends mainly on other causes 27 65 45 137 (19,9%)
19,7% |47,4% *[32,8% * ’
154 255 281
Total (22,3%) |(37,0%) |(40,7%) [6°°
Chi-square 20,052
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Continuation of Table 4.
DF 8
Significance level P=0,0101

Note: *- denotes significant differences between the normal-weight group

However, among those who believe that BMI and obesity increase this risk, 75.4% suffer
from these diseases. BMI and obesity are even more common among patients who believe
that increased body weight is not a risk factor for CCP (40.3% and 43.5%, respectively). In
patients who believed that "the risk of mortality depends primarily on other causes", the
incidence of BMI was 47.4%, and obesity was 32.8%.

Thus, the presented data showed that among the studied groups there is a significant
underestimation of arterial hypertension, as well as overweight and obesity as risk factors for
cardiovascular diseases. The category of patients who consider weight gain to be an
insignificant risk factor, and in other cases a risk factor for cardiovascular diseases, shows
the need to increase public awareness of risk factors.

At the same time, an urgent issue today is to increase the adherence of patients to contact
doctors and comply with medical recommendations. It is necessary to develop modern
methods of working with patients aimed at increasing the number of patients visiting doctors.
At the same time, preventive programmes should be developed to reduce the incidence and
levels of the main components of metabolic syndrome.

This program was developed by U.K. Kayumov and co-authors (No. DGU 06283,
registered in the State Register of Computer Programs of the Republic of Uzbekistan.
19.04.2019). The author of this dissertation has modified it for this dissertation. A general
view of the program for calculating cardiovascular risk in metabolic syndrome and an
example of calculating the number of points is presented below (Figure 1).

i
SBP (mm.Hg)
DBP (mm.Hg)
Weight, kg.)
Heght (cm.)
Quetelet index
Waist circumference for men (cm)
Waist circumference for women (cm)

Do you suffer from type 2 diabetes please enter
111°No" or 2 if “Yes”)

Fasting glucose (mmol/)
Glucose 2 hours after exercise (mmol/l)

Glycosyiated heamoglobin
Insulin
Glomerular filtration rate
C-reactve protain
Triglycendes {(mmol/l)
Sum of points

Fig. 1. Example of calculating the rating of points for each attribute.

Conclusions about the patient's condition and the degree of cardiovascular risk are made
by the number of points.

Evaluation of results

From 0 to 5 points - low risk,

From 6 to 18 points — medium risk

https://doi.org/10.1051/bioconf/202412104012
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A score of more than 18 indicates high risk.

The presented program is part of the overall prevention program. It significantly reduces
the time spent on communication between the patient and the doctor, the need to fill out the
appropriate documentation (diaries, tests, treatment and prevention methods). At the same
time, the burden on the doctor is also reduced. He will be able to save time on analyzing the
results of prevention, adjusting prescriptions and talking to the patient. And taking into
account the significant comorbidity and the presence of concomitant diseases, the entire
economic and material effectiveness of this program becomes clear.

The following algorithm for the prevention of MS is proposed

Methodology of Cardiovascular Disease Prevention

Stage 1 — Risk Factor Assessment.

Stage 2 — Determination of dispensary observation groups based on the degree of risk.

Low Risk:

Group I — practically healthy — will include a group with a low risk of developing the
disease.

Medium risk:

Group II — the risk of developing the disease, but there is no disease.

Group III — the presence of the disease (needs outpatient treatment)

High Risk:

Group IV — the presence of the disease (needs inpatient treatment).

Group V — the presence of a disease (needs high-tech medical care).

Stage 3 — Dispensary observation.

The Digital Program for the Diagnosis and Prevention of Metabolic Syndrome is a
program for the diagnosis, monitoring and prevention of metabolic syndrome. To assess the
patient's condition and for the purpose of monitoring indicators and prevention, a digital risk
assessment model has been developed. This program uses the CVD risk assessment principle.
The created program expanded the diagnostic capabilities of the prototype and added a
preventive part to it. The program with patient data is located in Cloud. With the help of the
Internet, it can be accessed by both the doctor and the patient, regardless of their location and
time of day. The program can run on a computer, tablet and smartphone. This program allows
you to carry out most of the preventive measures remotely. At the same time, the doctor
organizes and controls the patient's activities. The patient's time and material costs associated
with visiting the clinic are saved. At the same time, the doctor's working time is also saved.
And most importantly, the doctor and the patient, although remotely, can communicate more
often. The transfer of information in both directions is fast. At the same time, the doctor and
the patient have the opportunity to choose a convenient time for exchanging information.
This, in turn, contributes to better collaboration.

Below are the step-by-step steps of the doctor when working with the program (Figure
2).
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Fill in the program with the patient's data and calculate the

degree of risk
According to the degree of risk, . .
I - ; Make adjustments to the Monitor the progress of
dr. renti o il progr
aw up a prevention program pengraes rom— prevention
Create Folder Place the program in pra— Give the patient a link
i cloud sto[age — the folder to this folder

Fig. 2. Algorithm for creating and using the program on the part of the doctor.

For their part, the patient must also work with the program. Step-by-step actions of the
patient consist in following the doctor's recommendations and timely recording the results of
prevention (Figure 3).

Go to the cloud storage, open the folder with the program
and study the instructions

Run the program and Make adjustments to the @ummmm|  Get advice from your doctor
familiarize yourself with the program on the doctor's
degree of CV risk recommendation

]

) Be examined in a timely

Perform Carefully Keep a record of the measures manner and report the

Specified activities | pummml) | taken and enter them in the results to the doctor
report —>

Fig. 3. Algorithm of the patient's use of the program.

According to the results of this part of the work, it can be concluded that prevention
methods should be aimed at a significant reduction in the level of the main components of
metabolic syndrome, i.e. risk factors for cardiovascular diseases, a decrease in the frequency
of occurrence of the main components of this syndrome, a decrease in the risk of comorbid
diseases, as well as an increase in patients' adherence to a healthy lifestyle.

Below are the steps to work with the program to determine the degree of risk and identify
the main components of metabolic syndrome (Figure 4). These 4 steps allow the doctor to
start the program, fill in the basic information, assess the degree of risk and the presence of
risk factors and diseases, taking into account their severity.
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1 2,
Sign in to OneDrive - this program Login to One Drive using a
{atient. spec i drk

https:/1drv. ms/s!AvDviAKGgLGHtVMR
swS-GOVuxLgnA7e=40WSD

is pre-instalied in Windows 10
on other versions of Windows eé

YOu Just naed 10 cowrioad and nstal

3. Enter patient data 4,

Based on the availabiity of components
MS. comorbid diseases,
other risk factors, as well as
degree of risk, prescribe treatment

praventive actions

Fig. 4. Step-by-step algorithm of the doctor's actions at the stage of forming a prevention program.

At the next stage, the preventive intervention program itself is implemented (Figure 5).
At this stage, the doctor makes a diagnosis, determines the degree of risk, and chooses
methods interventions and prescribe individual preventive measures.

1. 2.
AUTOMATIC Sakoriv s tiaraa of
DIAGNOSIS
Laasnd on patierr! dete tekng cardoyvascular ek in 8 patent

into account current disease

crivens

3.
SELECT METHODS
fus prevention program for
therapeutic and preventive

Individuakze the

wach patert

Fig. 5. Step-by-step actions of the doctor on the prevention program.

Below is a link for trial entry, introduction, and evaluation of the Remote Metabolic
Syndrome  Prevention  Program: https://1drv.ms/x/s! AvOvjAjdGgLGhtVMRswS-
GOVuxLqnA?e=fOWSrD

A method for assessing the optimization of prevention of components of metabolic
syndrome in an outpatient setting through the implementation of an innovative program in
primary health care institutions will improve the early detection and systematization of key
components of metabolic syndrome. Non-pharmacological prevention and treatment of

10
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metabolic syndrome expands the possibilities of lifestyle changes by involving family
members in the treatment and prevention process.

The practical use of an innovative prevention program provides a methodological basis
for the development of individual prevention strategies for patients with metabolic syndrome
and its main components.

4 Conclusion

There is a lack of awareness of the population about metabolic syndrome, its main
components and the harm they cause to health. At the same time, the attitude of the population
to their health and their compliance with the relevant prescriptions of doctors requires the
development of new methods and methods of primary and secondary prevention. On the one
hand, between patients' awareness of metabolic syndrome and their objective assessment of
their health status, and the state of their main There is a direct correlation between the
components of metabolic syndrome. The most inadequate treatment is among young people.
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