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The aim of this study is to assess the life quality of patients with stable coronary artery disease after angioplasty and stenting 
of coronary arteries at the post-hospital stage.
Materials and methods. Methods of the sociological analysis (questionnaire surveys) and methods of mathematical statistics 
(descriptive statistics, time series method, factor and variance analyses) were used at different stages of the prospective 
observational study. The research materials were as follows:1458 electronic patient records with a stable coronary heart 
disease (SCHD) after angioplasty and stenting of coronary arteries (ASCA); 620 questionnaires filled in by patients before the 
surgery, 1, 6, 12 months after discharge. The statistical analysis was performed using the IBM SPSS Statistics software.
Results. The results of a comprehensive survey make it possible for us to assert that during the studied period, stable good 
healths of cardiac surgery patients with ASCA were maintained. Within the framework of the EQ-5D-5L questionnaire, it was 
revealed that more than 50% of patients have no physiological problems. The results of the SAQ analysis demonstrate that 
58% of the patients feel better, and more than 34% of the patients do not have shortness of breath 1 year after the surgery. 
A statistically significant improvement in their healths was established according to a visual analogue scale relatively to the 
annual observation mark (62.82 ±20.95), which corresponds to the high results assessment of the medical technology use. At 
the same time, 53% of the patients notify that the treatment results meet their own expectations. 
Conclusion. The proposed calculation of the integrated index of patients’ treatment efficiency demonstrated by the patients 
with stable coronary heart disease after angioplasty and stenting of the coronary arteries is based on the results of the factor 
analysis. This calculation can be used to assess the efficiency of pharmacotherapy in the framework of a value-oriented ap-
proach to the treatment of a number of other pathologies.
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Abbreviations: IHD – ischemic heart disease; SCHD – stable coronary heart disease; ASCA – angioplasty with and stenting of 
coronary arteries.
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Цель. Оценка качества жизни пациентов со стабильной ишемической болезнью сердца после ангиопластики со стен-
тированием коронарных артерий на постгоспитальном этапе. 
Материалы и методы. На разных этапах проспективного обсервационного исследования использовались методы 
социологического анализа (анкетирование) и методы математической статистики (описательная статистика, метод 
динамических рядов, факторный и дисперсионный анализ). Материалами исследования служили: 165 электронных 
историй болезней пациентов со стабильной ишемической болезнью сердца после ангиопластики со стентированием 
коронарных артерий, а также 620 анкет, заполненных больными до операции, через 1, 6 и 12 месяцев после выписки. 
Статистическая обработка данных проводилась с использованием программного обеспечения IBM SPSS Statistics. 
Результаты. Результаты комплексного опросника позволяют утверждать о сохранении стабильно хорошего самочув-
ствия кардиохирургических пациентов после ангиопластики со стентированием коронарных артерий на протяжении 
исследуемого промежутка времени. В рамках опросника EQ-5D-5L выявлено, что более 50% пациентов не имеют фи-
зиологических проблем. Результаты анализа SAQ демонстрируют, что 58% пациентов отмечают улучшение самочув-
ствия, а также более 34% больных не имеют одышки через 1 год после операции. Установлено статистически досто-
верное улучшение состояния здоровья по визуально-аналоговой шкале годовой отметки наблюдения (62,82±20,95), 
что соответствует высокой оценке результатов применения медицинской технологии. При этом 53% больных отмеча-
ют, что результаты лечения соответствуют личным ожиданиям. 
Заключение. Предложенный расчет интегрированного индекса эффективности лечения пациента на примере боль-
ных со стабильной ишемической болезнью сердца после ангиопластики со стентированием коронарных артерий, 
базирующийся на результатах факторного анализа, может быть использован для оценки эффективности фармакоте-
рапии в рамках ценностно-ориентированного подхода к лечению ряда других патологий.
Ключевые слова: оценка качества жизни; стабильная ишемическая болезнь сердца; ангиопластика со стентировани-
ем коронарных артерий
Сокращения: ИБС – ишемическая болезнь сердца; СИБС – стабильная ишемическая болезнь сердца; АСКА – ангиопла-
стика со стентированием коронарных артерий.

INTRODUCTION
Despite the impressive progress achieved over the 

past decades in the prevention and treatment of cardio-
vascular diseases in general, coronary artery disease in 
particular, pathology still occupies a leading position in 
the structure of morbidity and mortality in the popu-
lation of developed countries. According to the World 

Health Organization data, coronary artery disease covers 
up to 15% of the total mortality structure worldwide [1].

In the Russian Federation, in 2018, the cause of the 
patients’ primary disability was the pathology of the cir-
culatory system in 30% of cases. At the same time, the 
mortality indicator due to coronary heart disease reach-
es 301.6 per 100 thousand population, which is 24% of 
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the total mortality. The losses of the Russian economy 
from the consequences of cardiovascular diseases were 
3.2% of the gross domestic product. It determines the 
relevance of the search for effective and economical 
treatment strategies that correspond to the modern 
model of organizing medical care according to the princi-
ple of the 4P Medicine [2–4]. Thus, the implementation 
of the pilot projects aimed at improving the quality and 
life expectancy of the population in the rational use con-
ditions of health care resources is the basis of the “Strat-
egy for drug provision of the population of the Russian 
Federation for the period up to 2025” [5].

Currently, the combination of rational pharmaco-
therapy with myocardial revascularization is recognized 
as the most promising treatment of severe, rapidly pro-
gressive and drug-resistant coronary artery disease [6, 
7]. It is important to emphasize that in this case the po-
tential improvement of the life quality and prognosis of 
patients takes place in the post-surgery period. 

In this regard, prospective studies of the outcomes 
and life quality of cardiac surgery patients at the stage of 
rehabilitation are of scientific and practical importance 
[8, 9].

THE AIM of this study is to assess the life quality of 
patients with stable coronary artery disease after angio-
plasty and stenting of coronary arteries at the post-hos-
pital stage.

MATERIALS AND METHODS
Inclusion criteria
The patients aged 18 – 90; the patients who have 

ICD-10 diagnosis codes: I20.8, I25.0, I25.1, I25.2, I25.6, 
I25.8, I25.9; the patients who had undergone a planned 
myocardial revascularization surgery with the use of the 
ASCA method.

Exclusion criteria
The patients under 18 years of age, the patients 

who have all other ICD-10 diagnosis codes in the section 
“Ischemic heart disease” (codes I.20-I.25), with the ex-
ception of those mentioned in the inclusion criteria; the 
patients who underwent emergency ASCA surgery.

Design
An observational prospective study on the assess-

ment of the outcomes of treatment of patients with 
stable coronary heart disease (SCHD) after ASCA, was 
carried out at the Federal State Budgetary Institution 
“V.A. Almazov National Medical Research Center” of the 
Ministry of Health of the Russian Federation. The study 
was conducted in accordance with the provisions of the 
1975 Declaration of Helsinki (revised in 2000), as well as 
with the standards of the local ethics committee. All ad-
mitted patients were asked to read the information for 
the patient and sign an informed consent in duplicate. 
After signing the informed consent, the patients filled 
out a questionnaire without a doctor’s or third parties’ 

participation. After the discharge from the hospital, the 
questionnaires were sent to the patients by e-mail (if the 
patient indicated it) or the information was collected by 
phone. Additional methods of examination or the use of 
medication and non-medication methods of treatment, 
including the correction of the ongoing pharmacothera-
py, had not been provided. After performing ASCA, the 
patients were discharged from the hospital on time and 
with the recommendations determined by the attending 
physician. If necessary, the patients were sent to medical 
organizations at their place of residence. The question-
naires were filled out by patients upon admission to a 
planned ASCA, as well as 1, 6 and 12 months after the 
discharge from the hospital.

For the most correct conduct of the study, a com-
prehensive questionnaire was developed. It includes 
the Russian-language validated versions of international 
questionnaires and consists of 6 blocks: 

1. General questions necessary to form a patient’s 
profile;

2. Questions about the medication received, the 
doses and frequency of the drugs administra-
tion; 

3. Questions characterizing the general self-as-
sessment of the patients’ state of health at the 
moment, in comparison with their peers, as 
well as satisfaction with the operation; 

4. Dyspnea scale of the Medical Research Council 
(to determine the degree of dyspnea); 

5. Non-specific questionnaire of the life quality 
EQ-5D-5L with a visual analogue scale – VAS (to 
assess the health status); 

6. Seattle Angina Questionnaire (SAQ), a specific 
questionnaire for patients with stable angina 
that has a sufficient reliability, validity and sen-
sitivity in relation to the clinical symptoms of 
coronary artery disease [10–12]. 

For a polyhedral value-oriented results assessment 
of the studied medical technology, the patients were 
also asked to determine the importance degree of each 
life quality indicator included in the comprehensive 
questionnaire [13].

Statistical processing of research results
Statistical data processing was carried out using 

the IBM SPSS Statistics package. Descriptive statisti-
cal indicators were calculated on the basis of the data 
obtained. For continuous values. The mean value, the 
standard deviation, and the median were calculated for 
continuous values. The frequency of trait occurrence 
was calculated for categorical values. The one-sample 
Kolmogorov-Smirnov test was used to check the normal 
/ abnormal distribution. In the comparative analysis, to 
test the hypothesis about the difference between two 
dependent samples, the Wilcoxon test was used, and 
the Mann-Whitney test was used for independent sam-
ples. The selection of generalized factors in the frame-
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work of a two-stage factor analysis was carried out using 
the method of principal components and the method 
of rotation – varimax with Kaiser normalization. To as-
sess the applicability of the factor analysis for the stud-
ied variables, the Kaiser-Mayer-Olkin (KMO) coefficient 
was used as a measure of the sample adequacy and the 
Bartlett coefficient, which determines the quality of the 
analyzed correlation matrix. To substantiate the homo-
geneity of the sample in the framework of the analysis 
of variance, the Livigne test and the R-squared value 
were used. The differences were considered significant 
at p<0.05. 

The data set was based on 165 electronic medical 
records of the patients with stable angina. The obser-
vational study included 165 patients (11.3% of the to-
tal number of patients with stable angina pectoris who 
had undergone the ASCA operation from 01.01.2017 
to 31.12.2017). All patients signed informed consent 
to participate in the study. Since fewer than 1% of the 
patients use e-mail, oral telephone interviews had been 
the primary means of obtaining the primary data.

RESULTS
It has been established that in the study group, the 

share of men is 71.50%, of women – it is 28.50%. The 
age of the patients ranged from 36 to 89 years, the av-
erage age was 66.25±9.52 years. The patient baseline 
characteristics are presented in Table 1.

Painless / newly diagnosed angina pectoris was 
detected in 26.67% of patients. Functional class (FC) 1 
angina was registered in 0.61% of people, FC 2 angi-
na – in 47.88% of patients, FC 3 angina – in 24.85% of 
patients. At the same time, 67.88% of patients had a 
history of myocardial infarction, 7.27% of patients had 
previously undergone coronary artery bypass grafting. 
The average period from myocardial revascularization 
to ASCA is 10.67±5.40 years. The main concomitant 
cardiovascular and cerebrovascular diseases are pre-
sented in Table 2.

The questionnaire survey results of the patients on 
the general health status self-assessment and the as-
sessment of health status in comparison with other peo-
ple of the same age are presented in Table 3.

It has been established that the significant (p<0.05) 
improvement in health was observed 1, 6, 12 months 
after the discharge from the hospital compared with the 
initial state of the patients. At all other times, the self-as-
sessment of their health state did not change.

The analysis of the questionnaire results of a 
100-point scale for assessing the patients’ healths makes 
it possible to assert a significant increase in the indicator 
of the patients’ life quality in comparison with the same 
indicator at the initial observation point (Table 4).

The responses of patients according to the Europe-
an Quality of life five-dimension five-level questionnaire 
(EQ-5D-5L) indices indicate the presence of a positive 
dynamics of the patients’ well-being by the one-year ob-

servation point, which is confirmed by statistically signif-
icant differences at individual points in comparison with 
the baseline values (Table 5).

The results obtained when processing the data of 
the SAQ questionnaire makes it possible to state that by 
the end of the 1-st year, the patients’ physical activity, 
the stability of angina pectoris, the quality of their lives 
have increased, and there is a decrease in the severity of 
the underlying pathology (the differences are significant 
compared to the baseline) (Table 6).

The obtained data on the dyspnea severity assess-
ment in patients demonstrate a decrease in the num-
ber of the respiratory system disorders, the pathogen-
esis of which are due to the cardiovascular pathology 
(Table 7).

It has been revealed that the majority of patients 
are satisfied with the operation results and evaluate the 
performed surgical intervention on a scale from “–10” 
to “+10” with a fairly high score (“+7” and above). How-
ever, at later points, the satisfaction with the operation 
results decreases slightly (Table 8). In addition, by the 
annual observation mark, the number of patients whose 
state of health from the performed surgical intervention 
does not meet expectations, increases in almost 1.5 
times (Table 9).

As a tool for compressing the multidimensionality of 
the initial characteristics presented in a complex ques-
tionnaire, which takes into account the characteristics 
of each observation point, a two-stage factor analysis to 
the new generalized variables was used.

The 1st stage results of the factor analysis made it 
possible to identify 3 generalized components at each 
observation mark, i. e.: “Physiological status”, “Cardio-
logical status”, “Rehabilitation status” (Table 10).

The factor scores for the studied variables were de-
termined in a similar way by analyzing each generalized 
component at each observation point with specified sta-
tistical settings (Table 11).

The determination of the factor loading of the indi-
cators in each component, made it possible to identify 
the most significant parameters, i. e.: usual activities, 
angina stability, visual analogue scale.

Based on the results obtained, a formula for calcu-
lating the integrated indicator of the pharmacotherapy 
effectiveness in patients after ASCA at the postoperative 
stage was proposed. Hereby, the value-based approach 
was taken into account:

                                                       (1), 

where: I – an integrated index of the patient’s treat-
ment efficiency; n – the number of performance indica-
tors (generalized indicators); ki – a weight coefficient of 
the performance indicator (based on the factor load); wi 
– a coefficient of importance / significance of the indi-
cator for a patient; xi – a value of the patient’s efficiency 
indicator.
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Table 1 – Baseline characteristics of patients with stable angina pectoris who underwent ASCA

Indicatos Units of measure-
ment Mean value Minimum Maximum

Age Year 66.25±9.52 36 89
Height cm 169.76±9.41 146 192
Weight Kg 85.72±16.51 48 135
Body mass index kg/m2 29.72±5.13 19.41 47.05
Systolic blood pressure MmHg 133.36±15.36 90 190
Diastolic blood pressure MmHg 80.35±8.80 60 110
Heart rate Beats per minute 69.18±8.69 50 110

Table 2 – The structure of concomitant cardiovascular pathologies in patients who have undergone ASCA

Disease Number of complications Proportion of patients with 
concomitant diseases, %

Arterial hypertension 152 92.12%
Chronic heart failure 70, of them 42.42%, of them
Stage I 2 2.86%
Stage II 64 91.43%
stage III 4 5.71%
Diseases associated with irregular heart rhythm 36 21.82%
Diseases associated with impaired cerebral circulation 75 45.45%
Obliterating atherosclerosis of the lower extremities 10 6.06%
Pulmonary hypertension 13 7.88%
Diabetes mellitus 38, of them 23.03%, of them
Type 1 0 0.00%
Type 2 on oral hypoglycemic drugs 33 86.84%
Type 2 insulin-dependent 5 13.16%

Table 3 – Health status according to the patients’ self-assessment

Indicators Observation points
1 (n=165) 2(n=160) 3(n=148) 4(n=147)

How do you assess your current state of health in general?
Excellent, % – 3.6* 2.4* 2.4*
Very good, % 1.8 2.4* 3.0* 4.2*
Good, % 12.1 35.8* 38.2* 37.0*
Satisfactory, % 60.6 40.0* 33.9* 31.0*
Bad, % 25.5 15.2* 12.1* 14.5*
Missing values, % 0 3.0 10.4 10.9

How do you currently assess your health status in comparison with other people of your age?
Better, % 15.2 14.5* 10.9* 10.9
The same, % 33.9 44.2* 44.8* 41.2
Worse, % 50.9 38.2* 33.9* 37.0
Missing values, % 0 3.0 10.4 10.9

Note: * p <0.05 in comparison with point 1; ** p <0.05 in comparison with point 2

Table 4 – Dynamics of the indicator of the life quality, determined by a visual analogue (100-point) scale

EQ VAS
Observation points

1 (n=165) 2 (n=160) 3 (n=148) 4 (n=147)
Mean value 52.52 64.94* 63.38*/** 62.82*/**

Standard deviation 19.72 19.61 19.31 20.95
Note: * p <0.05 in comparison with point 1; ** p <0.05 in comparison with point 2
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Table 5 – Dynamics of indicators of the scales of the questionnaire EQ-5D-5L

EQ-5D dimension
The proportion of patients who have no problems on the scales of the questionnaire,%

1 (n=165) 2(n=160) 3(n=148) 4 (n=147)
Mobility 30.43 48.73* 50.68* 52.78*
Self-care 68.84 77.85* 80.82 81.25
Usual activities 35.51 67.09* 63.70* 64.58*
Pain / discomfort 42.03 72.78* 76.03* 79.86*
Anxiety / depression 49.28 70.25* 71.23* 71.53*

Note: * p <0.05 in comprison with point 1; ** p <0.05 in comparison with point 2

Table 6 – Dynamics of scales indicators of the SAQ questionnaire

Scales of the SAQ Observation points
1 (n=165) 2(n=160) 3(n=148) 4 (n=147)

Physical loads limitation 63.38±20.20 75.71±15.12* 76.02±14.75* 76.07±14.45*
Stability of angina shoots 60.24±30.52 87.50±23.82* 86.76±27.36* 86.12±27.76*
Frequency of angina shoots 65.39±30.75 90.50±18.25* 90.54±21.18* 90.00±21.55*
Treatment satisfaction 67.14±21.03 72.00±19.08* 71.76±21.07* 71.58±21.11*
Disease perception 44.90±21.04 59.22±14.47* 59.35±15.30* 58.95±15.49*

Note: * p <0.05 in comparison with point 1; ** p <0.05 in comparison with point 2

Table 7 – Dynamics of dyspnea scoring (on the dyspnea scale)

Dyspnea / severity Observation points
1 (n=165) 2 (n=160) 3 (n=148) 4 (n=147)

0/without, % 25.5 40.6* 33.3*/** 34.5*
1/light, % 23.6 28.5* 26.1*/** 24.8*
2/average, % 35.2 20.0* 22.4*/** 21.8*
3/heavy, % 14.5 6.7* 7.3*/** 6.7*
4/very heavy, % 1.2 1.2* 0.6*/** 1.2*

Note: * p <0.05 in comparison with point 1; ** p <0.05 in comparison with point 2

Table 8 – Patient satisfaction with the results of the operation

Satisfaction with the results of the operation
Observation points

2 (n=159) 3 (n=148) 4 (n=147)
Median +8 +7* +7*/**

Note: * p <0.05 in comparison with point 2; ** p <0.05 in comparison with point 3

Table 9 – Analysis of compliance of the operation results with the patients’ expectations 

Meeting expectations Observation points
2 (n=159) 3 (n=148) 4 (n=147)

Satisfaction, % 71.5 58.2* 53.3*/**

No satisfaction, % 24.8 31.5* 35.8*/**

Missing values, % 3.7 10.3* 10.9*/**

Note: * p <0.05 in comparison with point 2; ** p <0.05 in comparison with point 3

Table 10 – Structuring of generalized factors

Components
1 2 3

Physiological status Cardiological status Rehabilitation status
Usual activity Scale of angina stability Health status on a five-point health scale
Mobility Scale of angina frequency Health status compared to peers
Self-care Scale of disease perception Visual analogue scale
Pain / discomfort Dyspnea scale
Anxiety / depression Treatment satisfaction
Physical loads limitation Satisfaction with the results of the operation

Meeting patients’ expectations of the result of surgery
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Table 11 – Matrix of the factor coefficients component values

Factor Indicators
Observation points

1 2 3 4

1

Usual activities 0.232 0.248 0.241 0.228
Mobility 0.210 0.246 0.236 0.227
Self-care 0.196 0.241 0.226 0.215
Pain / discomfort 0.200 0.211 0.196 0.198
Anxiety / depression 0.189 0.161 0.186 0.191
Physical load limitation –0.213 –0.173 –0.184 –0.186

2
Scale of angina stability 0.380 0.382 0.354 0.354
Scale of angina frequency 0.386 0.376 0.353 0.354
Disease perception 0.382 0.354 0.344 0.352

3

Health status on a five-point health scale 0.293 –0.199 –0.195 –0.190
Health status compared to peers 0.258 –0.152 –0.156 –0.159
Visual analogue scale –0.302 0.218 0.206 0.203
Dyspnea scale 0.240 –0.164 –0.155 –0.161
Treatment satisfaction –0.239 0.191 0.183 0.173
Satisfaction with the results of the operation – 0.208 0.194 0.188
Meeting patients’ expectations of the surgery result – 0.194 0.179 0.180

Note: Factor extraction method: principal component analysis; Rotation method: Varimax with Kaiser normalization.

Table 12 – Results of life quality assessment using integrated index

Indicators Observation points
1 2 3 4

Mean value 35.065 47.742* 44.511*/** 43.945*/**/***

Standard deviation 13.776 15.444* 15.566*/** 14.586*/**/***

Note: * p <0.05 in comparison with point 1; ** p <0.05 in comparison with point 2; *** p <0.05 in comparison with point 3

Table 13 – Variance analysis of qualitative factors influence on the integrated indicator of patients’  
with SBS after ASCA life quality

Factors
Number of 
degrees of 
freedom

Observation points
2 3 4

F P F P F P
Sex 1 2.096 0.150 0.268 0.606 0.004 0.952
Age 5 0.558 0.732 0.156 0.978 0.317 0.902
Body mass index 4 0.728 0.574 0.034 0.998 0.504 0.733
Stent type * 1 0.461 0.498 0.463 0.498 0.198 0.657
History of myocardial 
infarction 1 0.288 0.592 0.002 0.966 0.037 0.849

Arterial hypertension 1 1.232 0.269 0.195 0.660 0.134 0.715
Chronic heart failure 1 0.945 0.333 0.250 0.618 0.890 0.347
Diseases associated with 
irregular heart rhythm 1 0.454 0.502 0.031 0.861 0.289 0.592

Diseases associated with 
impaired cerebral blood 
formation

1 0.343 0.559 1.982 0.162 0.076 0.783

Pulmonary hypertension 1 0.932 0.336 2.895 0.091 1.945 0.166
Diabetes mellitus 1 0.002 0.967 0.044 0.834 0.177 0.674
Obliterating atherosclerosis 
of the lower extremities 1 0.050 0.823 0.229 0.633 0.002 0.964

R-squared value – 0.092 0.068 0.063
Note: * – accepted division into uncoated stent / stents and stent / stents with drug-induced antiproliferative coating; F – Fisher’s criterion, p – 
significance level
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As a result of transformation, with the results of the 
factor analysis taken into account, formula (1) took the 
following form (Table 12):

I = kUA * wUA * xUA + kAS * wAS * xAS + kVAS * wVAS * xVAS (2),

where: I – an integrated index of treatment effi-
ciency of patients with SCHD after ASCA; k – a weight 
coefficient of the indicator “Usual activities”; wUA – a 
coefficient of importance / significance of the indicator 
“Usual activities”; xUA – a value of the patient’s indicator 
“Usual activities”; kAS – a weight coefficient of the indica-
tor “Angina stability”; wAS – a coefficient of importance 
/ significance of the indicator “Angina stability”; xAS – a 
value of the patient’s indicator “Angina stability”; kVAS – 
a weight coefficient of the indicator “Visual analogue 
scale”; wVAS – a coefficient of importance / significance 
of the indicator “Visual analogue scale”; xVAS – a value of 
the  indicator “Visual analogue scale”.

Thus, patients’ quality of life assessment after ASCA, 
based on the dynamics of indicators of the complex 
questionnaire, includes the data of the non-specific 
questionnaire EQ-5D-5L, the scales of the specific SAQ 
questionnaire, the scale of dyspnea, the general self-as-
sessment of the patients’ health state and the analysis of 
the integrated index at every point. These factors make 
it possible to assert the certainty improvement of health 
before and after the surgery at all observation points, i. 
e.: 1, 6, 12 months after the hospital discharge. Atten-
tion is drawn to the fact that in 53% of patients, the re-
sults of treatment meet their expectations.

Taking into account the clinical pathology features 
and the approaches to the pharmacotherapy of patients, 
it seemed expedient to assess the influence of the qualita-
tive factors on the value of the integrated indicator of the 
patients’ life quality of with SCHD after ASCA at the out-
patient stage. Sex, age, type of stent, and the presence of 
concomitant cardiovascular pathologies were analyzed as 
independent variables. The results of a multifactorial uni-
variate analysis of the qualitative factors variance in the 
studied sample, make it possible to assert that there is no 
statistically significant influence of the qualitative factors 
on the integrated indicator (Table 13).

It has been established that the value of the Livigne 
criterion (the criterion for the homogeneity of samples) 
at the points under study, shows the equality of varianc-
es, i.e. the combination of factors does not affect the 
dependent variable. At the same time, the value of the 
R-squared is low at all points, i.e., it confirms the statistical 
insignificance of the influence of independent variables. 
Therefore, for subsequent studies, the homogeneity of 
the study group was justified, which, in turn, mediated its 
assessment without dividing patients into groups.

DISCUSSION
All patients with stable coronary artery disease ad-

mitted for planned percutaneous coronary intervention, 

i.e. for angioplasty and stenting of coronary arteries, had 
standard indications (a burdened anamnesis, a function-
al class of the underlying disease) for performing a sur-
gery for myocardial revascularization. The incidence of 
cardiovascular and major cerebrovascular pathologies 
was typical for the patients with stable angina pectoris 
[14–17].

It is worth emphasizing a high importance of the re-
habilitation stage after a surgical intervention on the cor-
onary arteries, which is indicated in the works by nation-
al and foreign scientists [18–25]. The results of the study 
indicate an improvement in the patients’ health status 
after ASCA by the annual follow-up point compared to 
the baseline, including an increase in mobility, no prob-
lems associated with personal care, habitual daily ac-
tivities, a decrease in pain and discomfort, a decrease 
in anxiety and depression. A decrease in frequency and 
stability of angina attacks. Such conclusions about the 
improvement in the patients’ life quality after myocar-
dial revascularization, are consistent with the literature 
data [26–28].

In the light of these considerations, one cannot ig-
nore the allocation of state quotas for performing sur-
gical interventions on the vessels that nurse the heart. 
Thus, according to the data of the Federal Mandatory 
Medical Insurance Fund in 2019, the average standard 
of financial costs per unit of medical care in the territory 
of the Russian Federation within the framework of the 
program “Coronary myocardial revascularization with 
the use of angioplasty in combination with stenting for 
coronary heart disease” was 221,645 rubles. Depending 
on the stage of the disease, the pathophysiological char-
acteristics of the organism, the patient’s previous anam-
nesis, modern technologies for myocardial revascular-
ization make it possible to choose the most effective and 
safe method for the patient, taking into account his in-
dividual characteristics. An assessment of the spectrum 
of state quotas with a high prevalence of surgical inter-
ventions on the vessels supplying the heart, indicates a 
significant burden on the federal budget. In its turn, it 
justifies the feasibility of conducting rational rehabilita-
tion measures aimed at improving the prognosis of pa-
tients, improving their life quality, as well as increasing 
life expectancy of the patients with stable angina pecto-
ris in the context of limited funding for the health care 
system.

In a lot of countries, there is an improvement in the 
system of providing medical care to the population to-
wards an emphasis on involving patients in making deci-
sions about treatment, as well as evaluating the methods 
of prevention, diagnosis and therapy used. According to 
the creators of the value-based medicine system, the 
calculation should be based on the results of achieving a 
positive outcome of the disease from the patient’s point 
of view [29, 30]. Changes in the terms of contracts for 
payment of medical services in terms of expanding the 
choice of medical organizations will slightly reduce the 
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annually progressing budgetary funds for health care. 
These are due to the loss of benefits to organizations. 
They are caused by an increase in the number of services 
provided and their rise in costs. The achievement of a fa-
vorable outcome of the disease with the lowest costs of 
treatment will be commercially viable. According to ex-
perts, such an approach will reduce healthcare costs by 
10% or more due to limiting / eliminating the use of un-
necessary medical and diagnostic procedures, increasing 
the effectiveness of treatment, replacing ineffective and 
expensive medical technologies, as well as the wide-
spread use of primary and secondary kinds of prevention 
[31]. For the first time in 2006, the FDA published Guide-
line for assessing patient reported outcomes (PRO). It 
indicates the value of assessing patient outcomes as any 
assessment of a patient’s health status given by the pa-
tient himself without any interpretation by a doctor or 
third parties. At the same time, it is important to notify 
that the subjective opinion expressed by the patient is 
not questioned and is taken into account as it is. The use 
of PRO helps to assess all patient’s symptoms; the gen-
eral state of his health; his usual activity; psychological 
condition; the general life quality and the life quality as-
sociated with health. The study of health state indicators 
in dynamics, the satisfaction with the treatment process 
and its result are of no small importance. PRO is a tool 
that makes it possible to measure the effect of a medi-
cal intervention from a patient’s point of view. The study 
of the evaluation of the patient’s treatment results con-
tributes to the achievement of three main goals of the 
patient’s treatment: a patient satisfaction with the treat-
ment, improving his health status and reducing the costs 
of treatment, which improves the patient’s life quality 

through the use of effective and affordable methods of 
diagnosis and treatment [32-34].

Currently, coronary heart disease still occupies a 
leading place in the structure of mortality in the popu-
lation worldwide, which underlines the need to improve 
the provision of medical care to patients at every stage 
of treatment. Thus, summarizing all of the above, due 
to the wide variability of the disease and the significant 
influence of comorbidities, it is appropriate to apply a 
personalized approach in each clinical situation for the 
treatment of patients in conditions of rational use of 
budgetary funds [35]. The following studies will be de-
voted to the use of tools for optimizing health care re-
sources in the treatment of coronary artery disease.

CONCLUSION
Evaluation of patient treatment outcomes after un-

dergoing planned percutaneous coronary intervention 
demonstrates an improvement in health status accord-
ing to the analyzed parameters of the complex question-
naire, which is confirmed by statistical analysis tools.

In the context of the value-oriented paradigm of health 
care development, the calculation of an integrated indica-
tor of the treatment effectiveness of patients with stable 
coronary artery disease after angioplasty with stenting of 
coronary arteries has been proposed and scientifically sub-
stantiated. It is based on the results of a two-stage factor 
analysis, which will be further used in the framework of the 
pharmacoeconomic «cost-benefit» analysis of patients’ 
therapy in the study group. In addition, the proposed cal-
culation of the quality of life indicator can be used to assess 
the effectiveness of medical technologies in the treatment 
of a number of other pathologies.
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