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GENERAL DESCRIPTION OF THE STUDY

The relevance of the problem and the degree of its
development.The steady increase in the number of patients with
non-communicable chronic diseases requires the formation of a new
innovative system of examination and treatment. Among non-
communicable chronic diseases diabetes mellitus (DM) occupies a
special place, from which about 2.0 million people die annually in
the world, including kidney damage caused by it!. Today, the
prevalence of diabetes reaches 12.2%, of which 90% is type 2
diabetes mellitus (T2DM)?.

The prevalence of diabetes is increasing at an alarming rate
worldwide due to population growth, obesity, sedentary lifestyle and
aging. According to the 1X Atlas of the International Diabetes
Federation (IDF), diabetes caused 4.2 million deaths in 20195,

In the structure of mortality from non-communicable diseases,
the largest share falls on cardiovascular diseases (CVD), which are
one of the main causes of death in the world, from which up to 17.9
million people die every year. This is a threatening statistic that
emphasizes the seriousness of the problem and the need for active
measures to prevent and treat CVD*.
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Diabetes mellitus is a chronic disease that requires strict patient
monitoring by an endocrinologist and regular interaction between
them. However, under the influence of various factors (demographic
changes, increased demand for medical services, relative shortage of
medical institutions and medical personnel, increased workload on
medical personnel due to the emergence of new technologies in the
treatment of diabetes), it is difficult to implement medical
supervision and provide medical care at the proper level.

Despite the use of modern technologies for the treatment of
diabetes, many patients cannot normally control glycemia. One of the
most relevant solutions to this problem is the use of telemedicine
technologies®.

Currently, telemedicine focuses on the treatment of chronic
diseases such as diabetes, hypertension, heart failure, asthma, etc.>®.
One of the key aspects of the effective use of telemedicine is constant
communication between the doctor and the patient. This approach
allows not only to monitor the patient's condition in real time, but
also to promptly adjust the treatment, which plays an important role
in optimizing the treatment of diabetes and hypertension. This, in
turn, can significantly reduce the length of hospital stay, reduce the
need for emergency care, reduce the financial burden and improve
the effectiveness of disease treatment’.

Considering regular interaction between patients with diabetes
and endocrinologists, there is confidence that the use of telemedicine
will improve the effectiveness of treatment.
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The rapid development of the Internet, the transformation of
mobile phones and smartphones into part of everyday life create
favorable conditions for new prospects in this direction®?®,

The main goal of telemedicine for the treatment of patients
with diabetes and hypertension is to improve the effectiveness of
medical care by adjusting various indicators that determine the
prognosis of the disease!%*

Object and subject of the study. The study subjects were
patients with type 2 diabetes and combined arterial hypertension
(AH). A total of 224 people (112 men and 112 women) were
examined. The average age of the study participants was 56.8 years
(95% CI 55.95; 57.59). 170 patients who participated in the study
underwent structured training in managing their disease. The study
participants were divided into three groups:

Those who refused structured training (n = 54);

Those who underwent structured training but did not use
telecommunication or telephone communication with a doctor (n
= 109); Those who underwent structured training and used regular
telecommunication or telephone communication with a doctor (n
=61);

The structured training system was developed by the Azerbaijan
Association of Endocrinology, Diabetology and Therapeutic
training based on the international recommendations available at
that time. Patient training was usually individual in nature.
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Objectives of the study: To determine the effect of

telecommunication and/or telephone communication between a
doctor and a patient on the effectiveness of glucose metabolism and
blood pressure management in type 2 diabetes mellitus with arterial
hypertension.

1.

Tasks of the study:
To determine the effect of structured self-monitoring training and
subsequent patient-doctor feedback via telemedicine technologies
on glycosylated hemoglobin (HbALc) levels in patients with type
2 diabetes mellitus and hypertension over a 3-year study period.

. To determine the effect of structured self-monitoring training and

subsequent patient-doctor feedback via telemedicine technologies
on the frequency of achieving target HbAlc parameters in patients
with type 2 diabetes mellitus and hypertension;

. To study the effect of patient-doctor feedback via telemedicine

technologies on the variability of HbAlc values in patients with
type 2 diabetes mellitus and hypertension;

. To assess the impact of structured self-monitoring training and

subsequent  patient-physician  feedback implemented via
telemedicine technologies on the frequency of achieving target or
optimal (<140 mmHg) and ideal (<130 mmHg) systolic blood
pressure (SBP) levels in patients with Type 2 Diabetes Mellitus
(T2DM) combined with Arterial Hypertension (AH).

. To identify the role of structured self-monitoring training and

subsequent  patient-physician  feedback via telemedicine
technologies in achieving target or optimal (<90 mmHg) and ideal
(<80 mmHg) diastolic blood pressure (DBP) levels among
patients with both Type 2 Diabetes Mellitus (T2DM) and Arterial
Hypertension (AH).

Techniques of the study: Individuals participating in the study

were required to undergo the following examination:

The passport part was recorded.
Information about the treatment currently being received was
recorded:
hypoglycemic therapy (indicating the group of drugs used);
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treatment for hypertension;
Height, body weight, and body mass index were determined,;

Body mass index (BMI) values were assessed in accordance with
the recommendations of the World Health Organization (WHO);

In accordance with generally accepted rules, office blood pressure
measurements were taken, and SBP and DBP values were
recorded, expressed in mm Hg. The diagnosis of hypertension was
made based on anamnesis data and the modern classification of
hypertension;

Standard resting electrocardiography was performed,;

Laboratory examination of patients was performed (HbAlc,
fasting glucose, creatinine, urea, alanine aminotransferase,
aspartate aminotransferase;

A statistical analysis of the results was performed.

The scientific novelty of the study:

Until now, separate studies have been conducted on the impact
of the information technologies used on the course of diabetes or
hypertension. For the first time in Azerbaijan, the impact of these
technologies on the combination of hypertension and diabetes will be
studied.

Main provisions of the thesis submitted for defense:
1.1. In patients with a combination of type 2 diabetes and
hypertension, the methods of structured training and telemedicine
used significantly reduce the level of HbAlc during 3 years of
observation in the group.
1.2. The use of telemedicine technologies increases the
effectiveness of sugar-lowering therapy.
1.3. The use of telemedicine technologies in patients diagnosed
with type 2 diabetes in combination with hypertension, who have
undergone structured training and used patient-doctor feedback,
helps to optimally control the values of SBP and DBP.

Practical significance of research:

It has been shown that the use of the technologies under
consideration will allow achieving a better reduction in HbAlc, as
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well as stable control of SBP and DBP.

Obtaining such an effect should become the basis for
improving the life expectancy of patients, reducing CVD, reducing
cardiovascular mortality, normalizing blood pressure, and reducing
microvascular complications of diabetes.

Work approval: the main provisions of the work were
reported:

XVII All-Russian Congress “Arterial Hypertension 2022:
Diagnosis and Treatment in the COVID-19 Pandemic”, 2022.
International Conference “Controversial and Unresolved Issues in
Cardiology”, 2022.

Conference of the Association of Endocrinology, Diabetology and
Therapeutic Education of the Republic of Azerbaijan “Diabetes
mellitus, prediabetes: diagnosis and management” 2023.

The initial discussion of the work was held at a joint
interdepartmental meeting (staff of the departments of Internal
Medicine 1, Internal Medicine 2, Internal Medicine 3, Family
Medicine and Anesthesiology and Resuscitation) on 18.04.2024 at
the Azerbaijan Medical University (protocol No. 2).

The thesis work was tested at an approbation seminar on
31.01.2025 (protocol No. 05).

Publications: 11 scientific papers were published based on the
thesis materials, including 7 articles (2 abroad) and 4 abstracts (3
abroad) in journals and publications determined by the Higher
Attestation Commission.

Implementation of results: The practical recommendations
proposed in the scientific work are used in the examination and
treatment of patients with type 2 diabetes in combination with
arterial hypertension in the Azerbaijan Association of Endocrinology,
Diabetology and Therapeutic Education, and are also implemented in
the research plan of the Department of Internal Medicine of the 1st
Azerbaijan Medical University.

Title of the body where the thesis work was completed. The
thesis work was carried out in the Association of Endocrinology,
Diabetology and Therapeutic Education of the Republic of
Azerbaijan, as well as on the basis of the Department of Internal
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Medicine of the 1st Azerbaijan Medical University.

Structure and volume of the thesis. The thesis is presented in
Russian, on 182 pages (208193 characters), consists of
"Introduction™ (10896 characters), "Literature Review" (Chapter | —
43803 characters), "Materials and Research Methods™ (Chapter Il -
10621 characters), "Results and Their Discussion (Chapter Il -
94078 characters), "Conclusion” (46972 characters), "Conclusions"
(1518 characters) and "Practical Recommendations™ (305 characters),
a list of literature. The scientific work is illustrated with 19 tables and
28 figures. The bibliographic index includes 221 sources of literature

MATERIALS AND METHODS OF THE STUDY

The study involved 224 patients with type 2 diabetes mellitus
and stage 1-2 hypertension who had not previously undergone
structured training in the management of these chronic diseases.
Among them, 112 were men and 112 were women, i.e. there were no
gender differences, the proportion of each sex was 50.0% (95% ClI
43.45; 56.55). The average age of the study participants was 56.8
years (95% CI 55.95; 57.59). The average height of the patients was
167.5 cm (95% CI 166.63; 168.37). The lowest height was 154 cm,
and the highest was 181 cm.

The average body weight of patients was 85.7 kg (95% ClI
84.16; 87.33) with a minimum of 154 cm and a maximum of 181 cm.

The average BMI values in the group of patients under
consideration were 30.6 kg/m2 (95% CI 30.03; 31.13) with a
minimum value of 22.1 kg/m2 and a maximum of 40.7 kg/m2.

In 48 patients (21.4% at 95% CI 16.06; 26.80), there was no
hypoglycemic pharmacotherapy at the beginning of the study.
Biguanides (metformin) were received by 150 or 67.0% of patients
(95% CI 60.80; 73.12). Treatment with secretagogues (sulfonylurea
drugs + non-sulfonylurea secretagogues) was received by 132 or
58.9% (95% CI 52.49; 65.37) of the study participants. Incretins
(dipeptidyl peptidase 4 (DPP4) inhibitors and glucagon-like peptide
1 receptor agonists) were taken by 23 patients (10.3% at 95% CI 6.29;
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14.24). Other non-insulin hypoglycemic drugs were received by 5
patients (2.2%) (95% CI 0.30; 4.17). At the beginning of the study, a
significant number of patients - 146 patients, which is 65.2% of the
total number of participants, did not receive any pharmacotherapy to
control hypertension (95% CI 58.94; 71.42). This high value
emphasizes the presence of a significant group of people who did not
have access to drug treatment or did not take it for various reasons,
which may negatively affect their health and quality of life.

The structured training system was developed by the
Azerbaijan  Association of Endocrinology, Diabetology and
Therapeutic Education based on the international recommendations
available at that time. Patient training was usually individual. In
order to increase the effectiveness of training, family members of the
patient living with him/her often participated in the process. In some
cases, group training was used (no more than 3 people in 1 group,
taking into account age, psychological and intellectual compatibility).
The training was conducted by a team consisting of a diabetologist, a
diabetologist nurse, a nutritionist, a psychologist, and a podiatrist.
Topics of the classes: what is diabetes; what is hypertension;
complications of diabetes and hypertension: how to prevent them;
basics of nutrition for type 2 diabetes and hypertension; necessary
physical activity for type 2 diabetes and hypertension; self-
monitoring of glucose, its importance and rules for implementation;
self-monitoring of blood pressure, its importance and rules for
implementation; foot care; medications for the treatment of
hypertension;

Statistical processing of the material included the
determination of such indicators as the minimum, maximum values,
and the average sample size. In addition, the standard deviation and
error of the average value were calculated. When performing
statistical analysis, the standard computer program Microsoft Excel
was used.

Automatic calculation of the Student t-criterion for dependent
samples was performed online.

The statistical significance of differences between proportions
was calculated using the Fisher's exact test and the u? determination.
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Calculations using the specified methods were performed
online using the calculator "MEDCALC". The confidence interval of
the proportions was determined for a probability of 95% using the
Wilson method using an online calculator. The confidence interval of
the mean values was also determined for a probability of 95%.
Calculations were performed using the Confidence Limits for Mean
Calculator.

To achieve the set objectives, we assessed the main parameters
of the examined patients in order to establish primary data at the
beginning of the observation, on the basis of which it will be possible
to judge the dynamics of these parameters under the influence of
various approaches to the communication system between patients
and the doctor.

Of all the patients included in the study, 3 groups of patients
with a combination of type 2 diabetes mellitus and arterial
hypertension were formed:

Group 1, consisting of patients who refused to undergo structured
training, but at a doctor's appointment received information in the
form of partial training (n = 54);

Group 2a, consisting of 109 patients who underwent structured
training, but did not use feedback with the doctor every 2 weeks,
carried out in the form of telemedicine;

Group 2b, consisting of 61 patients who underwent structured
training and had contacts with the doctor every 2 weeks.

Men accounted for 53.7% of group 1 (95% CI 40.40; 67.00),
49.5% of group 2a (95% CI 40.15; 58.93), and 47.5% of group 2b
(95% CI 35.01; 60.07). Women accounted for 46.3% of group 1
(95% CI 33.00; 59.60), 50.5% of group 2a (95% CI 41.07; 59.85),
and 52.5% of group 2b (95% CI 39.93; 64.99). The minimum age of
patients in groups 2a and 2b was 45 years, and in group 1 — 46 years.
The maximum age of patients in all three groups was 65 years. The
average age of patients in group 1 was 56.8 years (95% CI 55.16;
56.76). The average age of patients in group 2a was 56.7 years (95%
Cl 55.45; 56.67). In group 2b, the average age of patients was 57.0
years (95% CI 55.43; 56.97). In group 1, 20 patients were under 55
years of age, which amounted to 37.0% (95% CI 24.26; 49.92), in
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group 2a - in 40 patients - 36.7% (95% CI 27.65; 45.75), in group 2b
- in 22 patients - 36.1% (95% CIl 24.02; 48.12). The existing
differences between groups 1, 2a and 2b in the frequency of
occurrence of people under 55 years of age were not statistically
significant (in all cases p > 0.05).

The age of 55 years and older occurred in 34 patients (63.0%)
of group 1 (95% CI 50.08; 75.84). In group 2a, the age of patients 55
years and older was recorded in 69 patients or 63.3% (95% CI 54.25;
72.35). The same age group was present in 39 or 63.9% of patients of
group 2b (95% CI 51.88; 75.98).

It should be noted that in group 1, the frequency of occurrence
of the age category "55 years and older" was statistically
significantly (p = 0.0072) higher than the frequency of occurrence of
the age category "under 55 years". In group 2a, the differences in the
frequency of occurrence of the age categories under consideration
were also statistically significant (p = 0.0001). In group 2b, the
differences between the parameters under consideration also reached
statistical significance (p = 0.0022).

A history of hypertension was present in 20 or 37.0% of
patients in group 1 (95% CI 24.16; 49.92). In group 2a, hypertension
was present the history in 36 or 33.0% of patients (95% CI 24.20;
41.86) and in 19 or 31.1% of patients in group 2b (95% CI 19.53;
42.77). The differences between the groups in the presence of
hypertension in the participants’ history were not statistically
significant, in all cases p> 0.05.

A history of T2DM was present in 45 patients or 83.3% of
group 1 participants (95% CI 73.39; 93.27). In group 2a, a history of
T2DM was present in 87 patients or 79.8% of patients (95% CI 72.28;
87.35). A history of T2DM was present in 47 patients in group 2b, or
77.0% (95% CI 66.50; 87.60). The differences between the groups in
the presence of T2DM in the participants’ history did not reach
statistical significance, in all cases p> 0.05. The duration of T2DM in
group 1 was 3.9 years (95% CI 3.10; 4.61). In group 2a, the average
duration of T2DM was 3.8 years (95% CI 3.23; 4.36). In group 2b,
the average duration of T2DM was 4.2 years (95% CI 3.43; 4.97). No
statistically significant differences were found between the groups
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for this parameter (p> 0.05). In group 1, the average BMI was 30.0
kg/m? (95% CI 28.93; 30.98). The minimum value was 22.1 kg/m?,
and the maximum was 38.8 kg/m2. In group 2a, the average BMI
was 30.6 kg/m? (95% CIl 29.85; 31.41), with a minimum of 23.3
kg/m? and a maximum of 40.7 kg/m2. In group 2b, BMI ranged from
23.3 kg/m? to 40.7 kg/m? and averaged 31.1 kg/m?. The differences
in BMI values between the groups did not reach statistical
significance, in all cases p> 0.05.

Normal body weight was present in 6 patients or 11.1% (95%
Cl 2.73; 19.49) of group 1, in 11 patients or 10.1% (95% CI 4.44;
15.75) of group 2a, and in 6 patients or 9.8% (95% CI 2.36; 17.31) of
group 2b. The differences in the frequency of normal body weight
between the groups were not statistically significant. In all cases p>
0.05.

In group 1, 25 patients or 46.3% (95% CI 33.00; 59.60) were
overweight. In group 2a, 40 patients or 36.7% (95% CI 27.65; 45.75)
were overweight. In group 2b, 22 patients or 36.1% (95% CI 24.02;
48.12) were overweight. The differences in the incidence of
overweight between the groups were not statistically significant, as
demonstrated by p>0.05 values in all cases considered. Obesity was
present in 23 patients in group 1 or 42.6% of the group participants
(95% CI 29.40; 55.78). Obesity was observed in 58 patients or 53.2%
of patients in group 2a (95% CI 43.84; 62.58). In group 2b, obesity
was present in 33 patients or 54.1% (95% CI 41.59; 66.60). In the
incidence of obesity, intergroup differences were not statistically
significant, p> 0.05. The absence of intergroup statistical significance
for all body weight options from normal to obesity suggests the
comparability of the participants selected for the compared groups,
which is a necessary condition for drawing conclusions on the
indicators analyzed further.

The next in the series of analyzed parameters was SBP and
DBP.

The maximum SBP in all 3 groups was 159 mmHg. The
minimum SBP in group 1 was 126 mmHg, in group 2a and group 2b
— 130 mmHg. The average SBP in group 1 was 148.8 mmHg (95%
Cl 146.60; 151.00), in group 2a the average SBP was 148.3 mmHg
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(95% CI 146.91; 149.73), and in group 2b this indicator was 148.2
mmHg (95% CI 146.44; 149.95). The maximum DBP in both group
1 and group 2a was 99 mmHg, and in group 2b — 98 mmHg. The
minimum DBP in group 1, as well as in group 2b, was 76 mmHg,
and in group 2a — 78 mmHg. The average DBP in group 1 was 93.2
mmHg (95% CI 91.84; 94.49). In group 2a, DBP was 92.8 mmHg
(95% C1 91.98; 93.69), and in group 2b — 92.6 mmHg (95% CI 91.48;
93.70). For a more accurate classification of patients involved in the
study and in accordance with existing recommendations, we
conditionally ranked the subjects by SBP as follows: less than 140
mmHg, 140 to 149 mmHg, and 150 mmHg and above. In all three
groups, the highest incidence of SBP was 150 mmHg and above, and
the lowest incidence was SBP less than 140 mmHg. In group 1,
group 2a, and group 2b, the incidence of SBP <140 mmHg was
11.1%, 11.9%, and 11.5%, respectively, and did not differ statistically
significantly between the groups. In all cases, p>0.05. There were no
statistically significant differences between the groups (p>0.05 in all
cases) in the frequency of occurrence of the SBP range from 140 to
149 mmHg: 37.0%, 40.4% and 37.7% in groups 1, 2a and 2b,
respectively. The frequency of occurrence of SBP values >150
mmHg in group 1 was 51.9%, in group 2a — 47.7%, and in group 2b
— 50.8%. The differences between the groups were not statistically
significant, p>0.05.

At the same time, the analysis of differences in the frequency
of occurrence within the groups showed that the SBP values <140
mmHg in all three groups were lower than the frequency of
occurrence of SBP 140-149 mmHg. and these differences were
statistically significant: p< 0.001 for group 1, p< 0.0001 for 2a and
p=0.001 for 2b. The incidence of SBP < 140 mmHg in all 3 groups
was significantly lower than the incidence of SBP >150 mmHg, p<
0.0001 for all groups. The incidence of SBP 140-149 mmHg and
SBP >150 mmHg did not differ statistically significantly in any of
the 3 groups, in all cases p> 0.05.

Similarly, SBP, DBP and its values in patients of all study
groups were ranked according to the following principle: DBP less
than 90 mmHg, from 90 to 94 mmHg, and 95 mmHg and more. This
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approach to classification allowed us to demonstrate the nature of BP
changes in patients of different groups with greater clarity and
accuracy. The overall picture in the case of DBP was somewhat
different from the overall picture in the case of SBP. If SBP in all
groups was characterized by the maximum frequency of occurrence
of the highest BP indicator, then in the case of DBP in all three
groups the most common values were 90-94 mmHg, that is, not the
highest values. In our opinion, this may indicate a greater
"involvement” of SBP compared to DBP in type 2 diabetes, as well
as a wider range of changes in this parameter. In group 1, group 2a
and group 2b, the frequency of occurrence of DBP <90 mmHg
amounted to 9.3%, 10.1% and 11.5%, respectively, and did not differ
statistically significantly between the groups, p> 0.05.

Interestingly, high DBP values, which in some cases form the
basis of isolated diastolic hypertension, are not considered an
unambiguous predictor of cardiovascular complications. It is
believed that this factor is more dangerous for young people, and in
elderly patients it is not associated with adverse effects.

It is logical that both high and low DBP values are
unacceptable in this situation, since in both cases the risk of
circulatory disorders increases, especially cerebral ischemia due to a
concomitant decrease in SBP at low DBP values.

Therefore, the result we obtained on the predominance of
average DBP values can be perceived as the most favorable. There is
an opinion that an excessive attempt to reduce DBP pressure is
dangerous for the elderly, who made up the majority of our
contingent. It is recommended to treat isolated diastolic hypertension
in young patients.

Analysis of differences in the frequency of occurrence within
the groups showed that the frequency of DBP <90 mmHg in all
three groups was lower than the frequency of DBP 90-94 mmHg,
and these differences were statistically significant: in all cases,
p<0.001. The frequency of DBP <90 mmHg in all three groups was
significantly lower than the frequency of DBP >95 mmHg,
p<0.0001 for groups 1 and 2a; p<0.01 for group 2b. In group 23, the
frequency of DBP 90-94 mmHg (53.2%) was statistically
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significantly (p<0.05) higher than the frequency of DBP >95 mmHg
(36.7%).

In general, the analysis of SBP and DBP values both by
groups and in the intragroup aspect did not reveal unexpected trends.
Thus, the prevalence of patients with elevated SBP, which is usually
one of the most common manifestations of cardiovascular
pathology in type 2 diabetes, was expected.

According to the purpose and objectives of our study, we
analyzed the HbAlc level at the initial stage of observation and
compared the results obtained between the groups.

In group 1, the mean HbA1c level at the beginning of the study
was 8.9% (95% CI 8.59; 9.17). In group 2a, the mean HbAlc level
was 9.0% (95% CI 8.84; 9.23). In group 2b, the mean HbAlc level
was 9.1% (95% CI 8.83; 9.37). The differences between the groups
did not reach statistical significance, p> 0.05. Figure 1 presents data
on HbAlc values at the beginning and end of the study in groups 1,
23, 2b.

Figure 1. HbAlc levels in group 1, group 2a and group 2b at the
beginning and end of the study

In all three groups, the HbAlc level was higher at the
beginning of the study and decreased as a result of the study. Thus, in
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group 1, the HbAlc level decreased from 8.88% (95% CI 8.59; 9.17)
to 8.21% (95% CI 7.98; 8.44). The differences between the groups
were not statistically significant: p < 0.001. In group 2a, the HbAlc
level decreased from 8.97% (95% CI 8.78; 9.17) to 7.18% (95% ClI
7.03; 7.33). The differences were statistically significant: p < 0.001.
In group 2b, the HbA1lc level decreased from 8.80% (95% CI 8.51;
9.09) to 6.68% (95% CI 6.54; 6.82), and the differences in both
groups were statistically significant (p < 0.001). The difference
between the HbAlc values in group 1 at the beginning and end of the
study was 0.68% (95% CI 0.39; 0.96). In group 2a, the difference
between the HbA1c values at the beginning and end of the study was
1.79% (95% CI 1.69; 1.90). In group 2b, the difference between the
initial and final HbAlc was 2.12% (95% CI 1.92; 2.31). The
differences in the magnitude of the difference between the initial and
final HbAlc between Group 1 and Group 2a were statistically
significant (p < 0.001). The differences between the indicators of
Group 1 and Group 2b were also statistically significant (p < 0.001).
The differences between the initial and final values of HbAlc in
Groups 2a and 2b also reached statistical significance (p < 0.001).

Undoubtedly, the differences in the effectiveness of the therapy
could be due to various factors, primarily pharmacotherapy, which
changed during the study. In this regard, we analyzed the data on
pharmacotherapy of patients in the three groups under consideration.

When analyzing intergroup differences in changes in
pharmacotherapy, it was very interesting from the standpoint of the
objectives of our study to draw parallels based on the data obtained
in dynamics. The incidence of cases of lack of pharmacotherapy
decreased in group 1 by 20.4% (95% CI-31.1; -9.63), in group 2a -
by 21.1% (95% CI1-28.76; -13.44), and in group 2b - by 23.0% (95%
Cl-33.50; -12.40). The differences between the groups did not reach
statistical significance (in all cases p < 0.05). The proportion of
patients receiving metformin treatment increased by 20.4% in group
1 (95% CI +9.63; +31.11), by 21.1% in group 2a (95% CI +13.44;
+28.76) and by 22.9% in group 2b (95% CI 12.40; +33.50). The
differences between the groups were not statistically significant (in
all cases p < 0.05).
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The incidence of cases of treatment with secretagogues
decreased by 1.9% in group 1 (95% CI -5.45; +1.74), by 3.6% in
group 2a (95% CI -7.20; -0.14) and by 4.9% in group 2b (95% CI -
10.34; +0.51). The intergroup differences were not statistically
significant (in all cases p < 0.05). Incretin therapy increased
significantly in all three groups: by 31.5% (95% CI1+19.09; +43.87)
in group 1, by 36.7% in group 2a (95% CI+27.65; +45.75) and by
31.1% in group 2b (95% CI+27.65; +45.75). There was no
statistically significant difference between the groups (in all cases p
<0.05). The incidence of treatment with other hypoglycemic drugs
also increased in all three groups: by 13.0% in group 1 (95% CI
+4.00; +21.92), by 12.8% in group 2a (95% CI +6.56; +19.13) and
by 13.1% in group 2b (95% CIl +4.64; +21.59). The differences
between the groups did not reach statistical significance (in all cases
p <0.05). Thus, the changes in the incidence of various types of
pharmacotherapy in groups 1, 2a and 2b were extremely close and
the differences between the groups were not statistically significant.

Assessing the quality of the pharmacotherapy administered at
the beginning and end of the study, it can be noted that in all three
groups:

Metformin therapy was the most frequently used therapy, and

its frequency at the beginning and end of the study was

comparable in all three groups;

Secretagogue therapy was the second most frequently used

therapy. Its frequency of use decreased in all three groups

during the study, but this change was not statistically
significant in group 1 and was statistically significant in group
2a (p<0.01) and group 2b (p<0.05), respectively;

Incretin therapy was the third most frequently used therapy,

and in all three groups there was a statistically significant

(p<0.001 in group 2a, p<0.01 in groups 1 and 2b) increase in

its use during the study;

Therapy with other hypoglycemic drugs was used the least

frequently in all three groups, only the frequency of its use

increased statistically significantly during the study: p <0.05 in
groups 1 and 2b, and p < 0.01 in group 2a.
18



As shown above, in all three groups, HbAlc levels at the end
of the study were lower than levels at the beginning of the study, and
in all cases, the differences between the initial and final levels of this
indicator were statistically significant (p < 0.001).

Considering the absence of significant differences between the
three groups in the pharmacotherapy, we can say that:

1. Structured learning allows achieving more effective regulation
of glucose metabolism compared to unstructured,
"fragmentary" learning.

2. The patient-doctor feedback system using telemedicine
technologies, applied to manage such a chronic disease as
T2DM, allows increasing the effectiveness of the therapeutic
training and increasing the level of glucose control.

In the course of the study, we examined the data on the
variability of HbAlc in 3 groups. The average value of the standard
deviation of HbAlc in group 1 was 0.58 (95% CI 0.53; 0.63), in
group 2a it was 0.24 (95% CI 0.21; 0.27), and in group 2b the
average value of the standard deviation was 0.27 (95% CI 0.21; 0.33).
The differences between group 1 and group 2a reached statistical
significance (p <0.001). The differences between group 1 and 2b
were also statistically significant (p <0.001), and between groups 2a
and 2b they did not reach statistical significance.

Another statistical indicator used to determine the variability of
values is the coefficient of variation CV. As mentioned above, the
coefficient of variation is also an indicator of HbAlc variability that
has proven itself well in previous studies assessing the risk of
adverse cardiovascular outcomes in patients with diabetes. Thus, the
mean CV values did not differ statistically significantly (p>0.05) in
groups 2a and 2b, where they were 3.22 (95% CI 2.86; 3.59) and
3.78 (95% CI 2.99; 4.56), respectively. At the same time, the CV
values in groups 2a and 2b were statistically significantly different
from the value of this indicator in group 1 (in both cases, p <0.001).
In group 1, the CV value was 7.45 (95% CI 6.77; 8.14) and was
almost 2 times higher than in groups 2a and 2b.

We also studied another indicator that allows us to judge the
variability of HbAlc values. For each patient, the average value of
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absolute differences between adjacent study points was calculated.
We called this indicator Average JI. The formula for calculating
Average/l and an explanation of the calculation process are presented
in Figure 2.

Figure 2. The formula for calculating Average/l

The average value of Average /| was 0.52 in group 1 (95% CI
0.48; 0.56) and was statistically significantly (p<0.001) higher than
in group 2a, where it was 0.21 (95% CI 0.19; 0.23) and in group 2b,
where it was 0.20 (95% CI 0.17; 0.23). A positive linear relationship
between HbA1c variability, CVD and mortality is one of the reasons
for the close attention of clinicians to this parameter and its control.
Thus, our study showed that structured training conducted in groups
2a and 2b made it possible to reduce the variability of HbAlc
indicators, while the effect of patient-doctor telecommunication
feedback on variability was not revealed. Of particular importance is
the assessment of the impact of telemedicine as one of the modern
and reliable methods of communication on the effectiveness of BP
control in patients with type 2 diabetes. In all three groups, SBP
levels at the end of the study were lower than their values at the
beginning of the study, and in all cases, the differences between the
initial and final levels of this indicator were statistically significant.
The data obtained suggest significant differences in SBP control in
patients with different approaches to the communication system with
a doctor. First of all, the absence of positive results in group 1, which
demonstrated significantly higher values, is striking. It should also be
noted that at the end point of the study, the average SBP in group 2b
(133.3 mm Hg) was slightly lower than in group 2a (133.7 mm Hg).
With no statistically significant differences in the initial SBP levels,
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the most optimal result was obtained in group 2b - 133.3 mm Hg.
(95% CI 131.46; 135.14) and 2a - 133.7 mmHg (95% CI 132.25;
135.15).

The incidence of SBP less than 140 mmHg was observed in
31.5% (CI 95% 20.68; 44.74) of patients in group 1, in 76.1% (ClI
95% 67.34; 83.17) of patients in group 2a and in 82.0% (Cl 95%
70.53; 89.62) of patients in group 2b. The differences in the
incidence of SBP less than 140 mmHg at the end of the study
between group 1 and group 2a were statistically significant
(p<0.0001). The conducted study confirmed the fact that the impact
of therapeutic training has a positive effect on reducing the
variability of SBP levels, which, in turn, leads to stabilization of
blood pressure levels, and, consequently, complications of type 2
diabetes. The frequency of occurrence of SBP values less than 130
mm Hg occurred in 3.7% (C1 95% 1.02; 12.54) of patients in group 1,
in 32.1% (C1 95% 24.08; 41.36) of patients in group 2a and in 24.6%
(Cl 95% 15.51; 36.68) of patients in group 2b. Differences in the
frequency of SBP values less than 130 mm Hg at the stage of
completion of the study between groups 1 and 2a were statistically
significant (p<0.0001). Significant differences (p<0.001) were also
revealed between groups 1 and 2b. At the same time, differences in
the frequency of SBP indicators less than 130 mm Hg between
groups 2a and 2b did not reach statistical significance (p> 0.05).

Thus, our data revealed significant differences in the dynamics
of blood pressure during the observation of patients depending on the
method used to control blood pressure and the method of “patient-
patient” communication.

Considering the absence of significant differences between the
three groups in the pharmacotherapy, we can say that:

1. Structured training allowed to achieve a more effective
reduction in the level of SBP compared to unstructured,
"“fragmentary" training.

2. The patient-doctor feedback system using telemedicine
technologies, applied to manage hypertension in type 2 diabetes,
allowed to achieve a smoother reduction in the level of SBP while
maintaining its effectiveness.
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3. The patient-doctor feedback system using telemedicine
technologies, applied to manage hypertension in type 2 diabetes,
allowed to achieve the maximum frequency of occurrence of SBP
indicators less than 140 mm Hg - 82.0% (C1 95% 70.53; 89.62) and a
high level of occurrence of SBP indicators less than 130 mm Hg -
24.6% (Cl 95% 15.51; 36.68).

Similarly, all three groups showed positive dynamics in
reducing DBP, but groups 2a and 2b demonstrated significantly more
pronounced results, which may indicate greater effectiveness of
telemedicine in these groups. In all three groups, DBP levels at the
end of the study were lower than their levels at the beginning of the
study, and in all cases, the differences between the initial and final
levels of this indicator were statistically significant. In group 1, the
average DBP level decreased from 96.1 mmHg (95% CI 94.10; 98.10)
to 91.7 mmHg (95% CI 89.99; 93.42). In group 2a, the average DBP
level decreased from 95.5 mmHg (95% CI 94.19; 96.81) to 84.4
mmHg (95% CI 82.82; 85.98). In group 2b, the considered indicator
decreased from 94.1 mmHg (95% CI 92.42; 95.78) to 81.7 mmHg
(95% C1 80.24; 83.16).

This study emphasizes the importance of further use of
telemedicine in patients with hypertension.

Thus, in terms of DBP indicators, as in the case of SBP, the
worst results in terms of control and stabilization were demonstrated
by patients in group 1. Since no statistically significant differences
were found between the groups in the initial DBP characteristics (p >
0.05), we can talk about the influence of the approach to patient-
doctor communication and the rejection of structured training on the
final results.

The frequency of occurrence of DBP indicators less than 90
mmHg occurred in 29.6% (Cl 95% 19.14; 42.83) of patients in group
1, in 77.1% (CI 95% 68.33; 83.95) of patients in group 2a and in
93.4% (CI1 95% 84.32; 97.42) of patients in group 2b. The differences
in the incidence of DBP less than 90 mmHg at the end of the study
between group 1 and group 2a were statistically significant
(p<0.0001). Also statistically significant (p<0.0001) were the
differences between the incidence of DBP less than 90 mmHg at the
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end of the study between group 1 and group 2b. The differences
between groups 2a and 2b in the incidence of DBP less than 90
mmHg were also statistically significant (p<0.01).

The frequency of occurrence of DBP values less than 80
mmHg occurred in 3.7% (Cl 95% 1.02; 12.54) of patients in group 1,
in 22.0% (C1 95% 15.27; 30.68) of patients in group 2a and in 31.1%
(C195% 20.94; 43.59) of patients in group 2b.

As can be seen from the presented data, as in the case of
average DBP values, the analysis by fixed levels of the indicator was
statistically significantly worse in terms of target parameters in group
1 than in groups 2a and 2b.

Considering the absence of significant differences between the
three groups in the pharmacotherapy, it can be said that:

1. Structured training allowed to achieve a more effective
reduction in the level of DBP compared to unstructured,
"“fragmentary" training.

2. The patient-doctor feedback system using telemedicine
technologies, applied to manage hypertension in type 2
diabetes, allowed to achieve an effective reduction in the level
of DBP.

3. The patient-doctor feedback system using telemedicine
technologies, applied to manage hypertension in type 2
diabetes, allowed to achieve the maximum frequency of
occurrence of DBP indicators less than 90 mm Hg - 93.4% (CI
95% 70.53; 89.62) and the maximum frequency of occurrence
of DBP indicators less than 80 mm Hg - 31.1% (CI 95% 15.51;
36.68).

We implemented a study of the frequency of occurrence of
optimal, good and poor BP control. The criteria for assessing the
specified states of hypertension control are presented below:
>
o Poor control was defined as cases where SBP values were > 140

mmHg and/or DBP values were > 90 mmHg;

o Good control was defined as all intermediate conditions:
SBP <140 mmHg and DBP <80 mmHg;
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SBP <140 mmHg and DBP 80 - 89 mmHg;
SBP <130 mmHg and DBP from 80 - 89 mmHg;
o lIdeal control was defined as cases where SBP values were <130
mmHg and DBP values were <80 mmHg;

Poor BP control was most common in group 1 - 87.0% (ClI
95% 75.58; 93.58), in group 2a poor BP control was observed in
44.0% of cases (Cl 95% 35.08; 53.40). The differences between
groups 1 and 2a were statistically significant (p <0.0001).

Good BP control was observed in 77.0% (CI 95% 65.09; 85.81)
of patients from group 2b. In group 2a good BP control was recorded
in only 56.0% (CI 95% 46.60; 64.92) of participants, while in group
1 this figure was only 13.0% (Cl 95% 6.42; 24.42). Analysis of
statistical differences showed that the difference in BP control
between groups 1 and 2b, as well as between groups 2a and 2b, was
significant (p < 0.0001 and p < 0.001, respectively). These data
emphasize the importance of effective BP control to achieve better
clinical results.

Ideal BP control was observed in 1.9% (CI 95% 0.33; 9.77) of
group 1, in 10.1% (CI1 95% 5.73; 17.17) of group 2a, and in 8.2% (ClI
95% 3.55; 17.97) of patients in group 2b. The differences between
groups 1 and 2a, 1 and 2b, 2a and 2b were not statistically significant
(p > 0.05).

The above formed the basis for our studies, the results of which
can be presented as follows. The data obtained during the work allow
us to state that:

Conducting structured training in patients with a combination

of type 2 diabetes and hypertension significantly increases the

possibility of achieving optimal blood pressure control,
increasing the number of patients under such control from

14.8% to 66.1%;

The patient-doctor feedback system, implemented using

telemedicine technologies when used in patients with type 2

diabetes and hypertension who have undergone structured

training, allows achieving optimal blood pressure control,
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increasing the number of patients who have achieved optimal
control from 66.1% to 85.2%.
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CONCLUSIONS

1. The use of the structured self-monitoring training
method and subsequent patient-doctor feedback using
telemedicine technologies in a study in patients with type 2
diabetes mellitus and arterial hypertension allowed for a decrease
in the average HbA1c level from 8.8% to 6.7% (p<0.001) over a
3-year observation period, with the achieved HbAlc level being
statistically significantly (p<0.001) lower than in the groups that
did not use telemedicine (unstructured training group - 8.2%;
structured training group - 7.2%). 2. The use of telemedicine
technologies increased the effectiveness of the hypoglycemic
therapy, increasing the frequency of achieving the target HbAlc
parameter <7.0%» to 67.2%, with this indicator in the
unstructured training group being 9.3% (p<0.0001) and in the
structured training group - 45.0%; (p<0.01). [1, 3]

2. No effect of patient-doctor feedback via telemedicine
technologies on the variability of HbAlc values was found. [3]
3. The patient-doctor feedback system via telemedicine

technologies, applied to manage arterial hypertension in type 2
diabetes, allowed us to achieve:

maximum, when compared with other groups, frequency of
occurrence of SBP <140 mmHg - 82.0% and high level of
frequency of occurrence of SBP <130 mmHg - 24.6%);

maximum, when compared with other groups, frequency of
occurrence of DBP <90 mmHg - 93.4% and maximum level of
frequency of occurrence of DBP <80 mmHg - 31.1%. [6]

4. The patient-physician feedback system using telemedicine

technologies, applied for the manage of arterial hypertension in
T2DM, made it possible to achieve: the highest prevalence rate
(when compared with other groups) of SBP readings <140 mmHg -
82.0%, and a high prevalence rate of SBP readings <130 mmHg -
24.6%. [7]

5. The patient-physician feedback system using telemedicine

technologies, applied for the manage of arterial hypertension in
T2DM, made it possible to achieve: the highest prevalence rate
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(when compared with other groups) of DBP readings <90 mmHg -
93.4%, and the highest prevalence rate of DBP readings <80 mmHg -
31.1%. [5]

PRACTICAL CONSIDERATIONS

1. Patients with type 2 diabetes mellitus combined with arterial
hypertension need to use telemedicine technologies against the
background of basic therapy in order to adequately correct
glycemia.

2. Recommend the use of telemedicine technologies in patients with
type 2 diabetes mellitus against the background of basic therapy
in order to adequately correct arterial hypertension.
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LIST OF ABBREVIATIONS

AG - arterial hypertension

BP - blood pressure

WHO - World Health Organization
DBP - diastolic blood pressure

DPP4 inhibitors - dipeptidyl peptidase 4 inhibitors
IC - comorbidity index

BMI - body mass index

DM - diabetes mellitus

DM2 - type 2 diabetes mellitus

SBP - systolic blood pressure

CVD - cardiovascular disease

CV - coefficient of variation.

IDF - International Diabetes Federation
HbA1c - glycosylated hemoglobin
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