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Abstract This article examines treatment adherence among the population living in district areas, using the example of
the Samarkand region, focusing on patients with cardiovascular and respiratory diseases. Treatment adherence was assessed
using the widely applied Morisky—Green questionnaire. The reasons for patients’ low adherence to treatment and
non-compliance with medical recommendations are identified. These factors are directly related to patient-related issues as
well as insufficient communication between physicians and patients. To accelerate the integration of modern technologies
into practical healthcare in this field, an electronic application was developed and implemented in clinical practice.
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1. Introduction

Experts of the World Health Organization (WHO) call the
increase in the prevalence of chronic non-communicable
diseases the epidemic of the 21st century [13]. Among them,
diseases of the cardiovascular system and respiratory organs,
including coronary heart disease, arterial hypertension,
chronic heart failure, bronchial asthma, chronic obstructive
pulmonary disease, occupy a leading position and in most
cases lead to a sharp deterioration in the quality of life of
patients, an increase in the number of re-hospitalizations, a
sharp increase in the cost of treatment and death.

Coronary heart disease is widespread in our Republic, as
in European countries, and is a leading cause of death [12].
In most cases, arterial hypertension and coronary heart
disease are ultimately complicated by chronic heart failure.
The number of patients suffering from it, according to 2016
data, amounted to more than 26 million people worldwide
[7]. The funds spent amounted to 2-3% of healthcare
expenditures, and these figures are expected to double in the
next 20 years [1]. As in the rest of the world, in our Republic,
due to the increase in the number of elderly people, there is a
possibility of a sharp increase in spending on them in the
next 10 years [5]. According to 2016 data, more than 208
billion dollars were spent on the treatment of chronic heart
failure by the global healthcare system. Chronic obstructive
pulmonary disease is among the top ten causes of death in the
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world. In 2016, 251 million patients with this disease were
registered worldwide [8]. This situation poses a major
challenge to global medicine due to the high cost of
treatment and the negative impact on patients' quality of life.
In addition, chronic obstructive pulmonary disease is one of
the leading causes of death. It has been shown that between
2009 and 2019, mortality from it increased by 35.4% [11].
According to experts from the World Health Organization,
this disease is predicted to become the third leading cause of
death by 2030 [9].

Along with chronic obstructive pulmonary disease,
bronchial asthma is a leading cause of death among
respiratory diseases. According to data from 2019, this
disease was diagnosed in 262 million people worldwide, and
455,000 of them died [4]. One of the reasons for the high
incidence of adverse outcomes in patients is their low
adherence to treatment, i.e., low compliance. Although a
number of studies have been conducted in leading countries
of the world on this issue, no studies have been conducted in
Uzbekistan to study the adherence of patients to treatment
for chronic diseases that are widespread among the
population [13]. The importance of this problem was first
announced by the World Health Organization in 2003, when
it was shown that in developed countries, the average
adherence of patients with chronic diseases to long-term
treatment is 50%, and in developing countries it is even
lower. In more recent studies, this figure has been reported to
be 30-70% in patients with coronary heart disease [12].
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These trends have been termed the “adherence pandemic” by
Kolandanvelu et al. (2014).

Non-adherence or inadequate adherence to medical advice
is now a well-established risk factor for all diseases. It
reduces the effectiveness of treatment, increases costs,
increases the likelihood of various complications, and
negatively affects disease outcome and life expectancy [2].

Various methods have been proposed to determine
adherence to treatment. Indirect methods include patient
questionnaires, daily self-monitoring, counting the number
of medications used or prescribed and dispensed, measuring
various physiological markers, inserting electronic chips into
the drug packaging, and using microsensors that activate in
the stomach. Although the latter methods are objective, they
are very expensive and therefore have limited applicability in
daily practice [16].

Currently, the Moriskey-Green, Moriskey Treatment
Propensity Assessment, Martin-Bauarte-Green questionnaire,
and others are used in practice. Each of them has its own
advantages and disadvantages [15].

Donald E. Moriskey and co-authors conducted logistic
regression and found that several modified variables can
predict treatment propensity. According to the results of the
model, those who have knowledge about arterial hypertension,
feel satisfied, and have skills to overcome difficulties are
more likely to maintain treatment regimens [10].

It is known that arterial hypertension, angina pectoris and
related chronic heart failure, as well as respiratory diseases,
including chronic obstructive pulmonary disease, bronchial
asthma, are widespread pathological conditions throughout
the world, including in our Republic. Unfortunately, the
susceptibility of patients to treatment, the reasons leading to
its low adherence, and the level of adherence to standard
treatment methods proven to be effective in diseases
recorded by primary care physicians have not been studied.

Research objective: To study the treatment preferences
of patients with chronic diseases that are widespread in
primary health care institutions in the Pastarghom and
Jamboy districts of the Samarkand region and to improve it
using digitalization.

2. Materials and Methods

Our study involved 1012 patients with hypertension (HG),
coronary heart disease (CHD), chronic heart failure (CHF),
bronchial asthma (BA) and chronic obstructive pulmonary
disease (COPD) living in the Pastarghom and Jamboy

districts of the Samarkand region. Information about them is
presented in Table 1 below.

The average age of the patients included in the study was
57.743.9 years, and they consisted of 524 men and 488
women. Of these, 203 had hypertension, 200 had coronary
heart disease, 200 had chronic heart failure, 209 had
bronchial asthma, and 200 had obstructive pulmonary
disease. In accordance with the goals and objectives set for
our scientific work, the propensity for treatment of patients
with chronic diseases common in primary health care
institutions was assessed using the Morisky-Green
questionnaire, which is widely used worldwide, and an
electronic program was created to improve it. Although the
questionnaire was recommended in the 1980s, it is widely
used by researchers around the world and has not lost its
scientific and practical significance to this day [14]. Given
that some of the existing methods aimed at improving the
study of adherence to treatment are too simple, while the
results obtained with the help of others are subjective, we
created and implemented a special mobile electronic
application. This approach created the opportunity to
establish regular re-connection between the doctor and the
patient and to control the time and dosage of taking
medications. Using it, the patients who were monitored were
monitored for six months, and the adherence to treatment
was assessed and compared with the primary results.

Below is the procedure for using the mobile electronic
application. The name of this platform is dorigmi.uz, and
it is accessed through the dorigmi.uz domain. There are
3 roles in the system, which are the admin, doctor, and
patient roles. It is accessed as an administrator via the link
https://dorigmi.uz/admin_login/. Doctors and patients access
the platform via the link https://dorigmi.uz/.

The correspondence page between a patient and a doctor
in the Dorigazi.uz system is designed to conveniently
organize the process of online consultation and medical
communication. In this section, users have the opportunity to
exchange messages in real time, send medical documents,
prescriptions or examination results. The doctor reviews
the patient's requests and provides information about
recommendations or medications. The correspondence is
stored in the system and is subsequently used for analysis or
monitoring. The page is also protected by security protocols,
ensuring the confidentiality of patient data. This module
increases the efficiency of remote medical services. The
electronic program can be widely used in medical institutions of
our Republic, primarily in the primary health care system.

Table 1. Description of observed patients by disease and place of residence
. . Hypertension Ischemic heart | congestive heart Bronchial Chronic obstructive
Regions/Diseases - . . .
disease disease failure asthma pulmonary disease
Fog 203 200 200 209 200
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3. Research Results and Discussion

As we noted above, the lack of full acceptance of
generally accepted and recommended treatments for chronic
diseases by patients, that is, low adherence to treatment or
their non-prescription by doctors according to standards, is
currently one of the important problems of medicine. Taking
into account the great importance of the violation of all links
in this chain, we comparatively studied the treatment
preferences of patients living in the studied regions using the
Moriski Green questionnaire.

Based on the results of the Moriski Green survey, it is
observed that the willingness to receive treatment in patients
with cardiovascular and respiratory diseases in the district of
Samarkand region is at an average and lower level. In order
to change the willingness to receive treatment in a positive
direction, a number of new methods are being recommended,
combining the achievements of modern science in the world.
In this area, extensive work is being carried out in our
Republic on digitalization in all areas, including medicine.
As we have emphasized above, we have created and
implemented a mobile electronic program that provides for
the interaction of doctors and patients, which helps to
increase the willingness of patients to receive treatment. In
the next stage of our monitoring, a re-survey was conducted
among the population under our monitoring who were
diagnosed with cardiovascular and respiratory diseases in the
central family polyclinics of Pastargam and Jamboy districts
of Samarkand region after the introduction of the electronic
program, and the results are presented in Figure 1.

As shown in the figure, the average propensity to receive
initial treatment in patients with hypertension was 6.440.3
points. This indicator was 9.730.42 points six months after
the electronic program was implemented, and a highly
significant difference (p<0.001) was found between them.
In patients with ischemic heart disease, its indicators were
5.940.3 and 9.340).5 points, respectively, after the electronic
program was implemented. When they were compared,
a highly significant difference (p<0.001) was observed.
In those under observation due to chronic heart failure,
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it increased from 6.030.2 to 8.630.4 points, and a highly
significant difference (p<0.001) was observed.

In patients with bronchial asthma, the propensity to seek
treatment was initially 6.430.2 points and after the introduction
of the electronic platform it was 9.2+0.4 points (p<<0.001).
In chronic obstructive pulmonary disease, the propensity to
seek treatment according to the questionnaire was 6.540.2
points in the district and 9.530.3 points after six months.
When compared, they did not differ significantly from each
other (p>0.05).

In the next stage, the propensity to seek treatment
indicators of high, medium and low levels, determined using
the Morisky Green questionnaire after the introduction of the
electronic program, were compared in patients with
cardiovascular and respiratory diseases living in the district
center. The levels of high propensity are shown in Figure 2
below.

As shown in the figure, in the district conditions, the
propensity to seek treatment was initially high in 15% (30)
patients with hypertension, and after the implementation
of the electronic program, it increased significantly to 35%
(70) (X?=10.6, p<0.001). In ischemic heart disease, a high
propensity was also observed in 14.5% (29) of patients, and
after six months, this was observed in 38% (76). When
comparing them with each other, a highly reliable difference
(X?=13.5, p<0.001) was noted. In those with chronic heart
disease, these indicators were 11.5% (23) and 34% (68),
respectively. A highly reliable difference (X?=13.6, p<0.001)
was noted between them. In bronchial asthma, propensity for
overtreatment was initially 8.1% (17 subjects), but after the
introduction of the electronic platform, it was found in
35.9% (70 subjects) and a highly reliable (X?=22.8, r<0.001)
difference was found. It was 11.5% (23) and 34% (68) in
patients with chronic obstructive pulmonary disease (X*=13.6,
r<0.001).

Figure 3 below illustrates the average treatment adherence
rates for patients with cardiovascular and respiratory
diseases living in the district after the introduction of the
electronic program.
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Figure 1.

Treatment propensity scores (scores) determined using the Moriski Green questionnaire before and after the introduction of the electronic

program in patients living in the district center with cardiovascular and respiratory diseases
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Figure 2. High treatment adherence rates (in absolute numbers) determined using the Moriski Green questionnaire after the introduction of the electronic
program in patients living in a district with cardiovascular and respiratory diseases
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Figure 3. Average treatment adherence rates (in absolute numbers) determined using the Moriski Green questionnaire after the introduction of the
electronic program in patients living in a district with cardiovascular and respiratory diseases
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Figure 4. Indicators of low treatment adherence (in absolute numbers) determined using the Moriski Green questionnaire after the introduction of the
electronic program in patients living in a district with cardiovascular and respiratory diseases
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In the foggy conditions, the tendency to moderate
treatment in hypertension increased from 35.5% (71 people)
to 43% (86 people), and when comparing them with each
other, no significant difference was noted (X?=1.3, p>0.05).
In ischemic heart disease, moderate tendency was also noted
in 29% (58 people), and after the introduction of the
electronic platform it amounted to 42.5% (85 people). Their
difference from each other was observed to be significant
(X?=4.2, p<0.05). In chronic heart failure, these indicators
were 29.5% (59 people) and 45% (90 people), respectively.
When comparing them with each other, a significant
difference was noted (X?=5.49, p<0.05). Propensity to
moderate treatment in bronchial asthma increased reliably
(X2=6.39, r<0.05) from 26.7% (56 subjects) to 43% (90
subjects). No reliable difference (X°=0.32, r>0.05) was
observed in chronic obstructive pulmonary disease, which
was 49% (98 people) and 53.5% (107 people), respectively.

Figure 4 above illustrates the low treatment adherence
rates among patients with cardiovascular and respiratory
diseases living in the district, as determined using the
Moriski Green questionnaire after the introduction of the
electronic program.

As shown in the figure, the tendency to low-level treatment
in patients with hypertension in the district decreased by 2.25
times from 49.5% (99 people) to 22% (44 people), a highly
significant difference was detected (X?=15.9, p<0.001). In
ischemic heart disease, the indicator improved by 2.89 times
from 56.5% (113 people) to 19.5% (39 people). When comparing
them with each other, a highly significant difference was
observed (X?=29.2, p<0.001). In chronic heart failure, these
indicators were 59% (118 people) and 21% (42 people),
respectively. When comparing them with each other, a highly
significant difference was observed (X?=30.1, p<0.001). The
propensity for undertreatment in bronchial asthma decreased
3.1 times from 65.2% (136 subjects) to 21% (44 subjects)
after the introduction of the electronic program, and a highly
reliable difference (X?=39.5, r<0.001) was found. In chronic
obstructive pulmonary disease, it was 39.5% (79 people) and
12.5% (25 people), respectively (X?=17.5, r<0.001).

4. Conclusions

The results obtained confirmed that the willingness of
patients to seek treatment in all studied diseases in the district
has changed qualitatively in a positive direction. These
changes were mainly manifested in a significant increase in
the high level of willingness to seek treatment and a decrease
in the indicators of the group of patients with a low level. The
fact that the medium level of willingness did not change
significantly in a number of cases is due to the fact that some
of the patients in this group were included in the high group,
and on the contrary, some of the low group were included in
the high group, and a smaller part in the medium group. The
fact that the low level of willingness to seek treatment
remained in an average of 25% of the observed patients can
be attributed to various other reasons, in particular, the social
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status, education and work activities of the family. In
accordance with the purpose of using the electronic program
dorigami.uz to increase the willingness of patients to seek
treatment in widespread chronic diseases. Its widespread
application in practice will lead to a significant increase in
the willingness of patients to seek treatment.
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