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Annotation. The relevance of the study is due to the high prevalence of diseases with bronchoobstructive syndrome and the
significant social and economic losses they cause. Of particular importance is the need to understand the impact of both treatment
regimens and social, biological and organizational factors on the risk of exacerbations, which will increase the effectiveness of medical
care at all levels. Taking into account such factors is important both for clinical forecasting and for the development of health care
policies. The purpose of the work is to assess the impact of biological, social, organizational factors and treatment regimens on
the risk of exacerbation of diseases with bronchoobstructive syndrome, using data from medical institutions of different levels. The
study analyzed 731 archival charts of inpatients of three medical institutions in Vinnytsia region for 2019-2024. The effectiveness
of ten main and six accompanying treatment regimens was assessed. To model the risks of exacerbations and time intervals to
them, a Weibull model with Bayesian MCMC analysis was used based on the R software environment using the libraries «nimble»,
«coda», «survival», etc. According to the results of the analysis, no significant differences in effectiveness were found between
the main treatment regimens. Among the accompanying therapies, regimen No 2 was the least effective with marginal statistical
significance. Social and organizational factors were important: employment significantly reduced the risk of exacerbation by 12%
(RR=0.885), compliance — by 34% (RR=0.663), and treatment in cluster and supracluster level institutions was associated with a
significantly lower risk of exacerbation compared to the interdistrict level (RR~0.48). The diagnosis of asthma was also associated
with a 38% risk reduction compared to COPD. Instead, each year of study was associated with an annual increase in risk of 16%.
The individual risk of exacerbation of diseases with bronchoobstructive syndrome depends mainly not on the applied treatment
regimen, but on social, organizational factors and patient compliance with the treatment regimen. Optimizing the patient’s route
and ensuring compliance are key areas for reducing the risk of exacerbations.

Keywords: bronchoobstructive syndrome, exacerbation, treatment regimens, social factors, level of medical care, healthcare
organization, chronic non-communicable diseases, public health.

Introduction

Bronchoobstructive diseases, such as asthma (BA) and
chronic obstructive pulmonary disease (COPD), are among
the most common chronic respiratory diseases in the world,
posing a significant burden on health systems and society as
awhole [15]. They are characterized by persistent or variable
airflow limitation, resulting in dyspnea, cough, wheezing,
and other respiratory symptoms. The prevalence of these
diseases, their significant morbidity and mortality, and their
significant impact on patients’ quality of life and economic
costs highlight the urgent need for comprehensive research
into factors influencing the risk of exacerbations. Asthma
(BA) is a chronic inflammatory disease of the airways that
affects millions of people worldwide. In recent decades, the
prevalence of asthma has increased significantly, especially
among children [3, 6]. According to the Global Burden of
Disease (GBD) 2019, asthma is one of the most common
chronic diseases, affecting an estimated 262 million people
worldwide [13]. Some sources indicate that in 2017, there
were 272.4 million cases of asthma, with an age-standard-
ized prevalence rate of 3474.8 per 100,000 population [21].
It is predicted that the prevalence of asthma may increase

in some Asian and Western countries by 2030 [22]. The
global burden of asthma is significant. In 2019, asthma was
responsible for 21.6 million disability-adjusted life years
(DALYs) and 455,000 deaths [13]. It is a leading cause of
emergency department visits and hospitalizations, especially
among children [9]. For example, in 2016, 13.8 million chil-
dren were diagnosed with asthma, and 5.6 million of them
had dyspnea requiring treatment [1]. In particular, 4 million
new cases of childhood asthma in 2016 were associated
with exposure to nitrogen dioxide (NO2) [1]. This highlights
the influence of environmental factors on the incidence. The
prevalence of asthma varies by geographic region, age,
sex, and socioeconomic status [4, 6, 9, 12]. For example, in
some countries, such as the United States, the incidence of
asthma is 7.8% of the adult population and 8.4% of children
[9]. Men are more likely to develop asthma in childhood, while
women are more likely to develop asthma in adolescence
and adulthood [4].

Chronic obstructive pulmonary disease (COPD), in turn,
is a progressive disease characterized by persistent airflow
limitation, which is usually caused by significant exposure
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to harmful particles or gases, most often tobacco smoke [2].
COPD is the fourth leading cause of death worldwide and is
projected to become the third by 2030 [2]. It is estimated that
more than 300 million people worldwide suffer from COPD
[2]. According to a systematic review and meta-analysis,
the global age-standardized prevalence of COPD in 2010
was 10.1% (6.5% in women and 14.3% in men) [2]. Overall,
according to 2017, the prevalence of COPD was 251 mil-
lion cases, and the age-standardized prevalence rate was
3192.2 per 100,000 population [21]. COPD mortality is also
significant, with 3.2 million deaths in 2017 [21].

The high prevalence of asthma and COPD, their sig-
nificant morbidity and mortality, and their significant impact
on patients’ quality of life and economic costs highlight the
importance of comprehensively studying the factors that
contribute to the development of these diseases and their
exacerbations. Exacerbations of diseases with bronchoob-
structive syndrome are clinically significant events that lead to
worsening of symptoms, decreased lung function, increased
need for medical care, hospitalizations and, in some cases,
fatal outcomes [15].

In view of the above, research into the influence of biologi-
cal, social, organizational factors and treatment regimens on
the risk of exacerbations of diseases with bronchoobstruc-
tive syndrome is extremely relevant. Understanding these
relationships will allow the development of more effective
prevention, diagnosis and treatment strategies aimed at
improving patient outcomes and reducing the burden of these
diseases on the health care system. It is especially important
to study these factors using the example of institutions of
different levels of medical care, which will allow identifying
specific features and developing adapted recommendations
for different conditions of medical care.

The purpose of our study is to assess the effects of bio-
logical, social, organizational factors, and treatment regimens
on the risk of exacerbation of diseases with bronchoobstruc-
tive syndrome using the example of institutions of different
levels of medical care.

Materials and methods

The study analyzed 731 archival charts of inpatients of
pulmonological and therapeutic departments of three hos-
pitals in Vinnytsia region for 2019-2024, namely: Vinnytsia
Regional Clinical Hospital named after M.I. Pirogov of Vin-
nytsia Regional Council - supracluster level - 203 charts;
Vinnytsia City Clinical Hospital No. 1 — cluster level — 208
charts; Haisyn Central District Hospital of Haisyn City Council
— cluster level — 320 charts.

The following basic treatment regimens were analyzed
during the study (since they were the most common and
recruited a sufficient number of patients for statistical
analysis): regimen 1 Symbicort turbuhaler (manufactured
by AstraZeneca AB, Sweden): formoterol + budesonide;
regimen 2 Seretide diskus (manufactured by Glaxo Well-
come Production, France): salmeterol + fluticasone; regi-
men 3 Beclazon-Eco (manufactured by Norton (Waterford)

Limited, Ireland): beclomethasone; regimen 4 Budesonide-
Inteli (manufactured by LABORATORIO ALDO-UNION, S.L.,
Spain): budesonide; regimen 5 Zafiron (manufactured by
Adamed Pharma, Poland): formoterol.

The supporting (pathogenic and symptomatic) regi-
mens included: regimen 1 Nebutamol (manufactured by
Yuria-Pharm LLC, Ukraine): salbutamol; scheme 2 Montel
(manufactured by Public Joint-Stock Company “Scientific and
Production Center “Borshchagov Chemical and Pharmaceuti-
cal Plant”, Ukraine) and Montelukast-Teva (manufactured by
Teva Operations Poland LLC, Poland): montelukast; scheme
3 Lasolvan max (manufactured by Delpharm Reims, France)
and Ambroxol (manufactured by PrdSC “Pharmaceutical
Firm “Darnitsa”, Ukraine): Ambroxol; scheme 4 ACC Long
(manufactured by Salutas Pharma GmbH, Germany): ace-
tylcysteine; scheme 5 Ermucin (manufactured by Edmond
Pharma S.r.l., Italy) and Mucytus (manufactured by Macleods
Pharmaceuticals Limited, India): erdosteine; scheme 6 L-
cet (manufactured by Kusum Healthcare PVT LTD, India):
levocetirizine.

The international analytical system R was used for
calculations:

R version 4.3.1 (2023-06-16): platform aarch64-apple-
darwin20; arch aarch64; os darwin20; system aarch64,
darwin20.

The software module was written by us in the R language
using libraries «nimble», «coda», «readxl», «ggplot2»,
«survival»

The modeling of the intervals to the occurrence of events
was carried out based on the Weibull model. This name is
derived from the Weibull distribution, which conveniently
describes the distribution of intervals to the occurrence
of events using only two parameters, namely the shape
parameter (kap, k) and the scaling (lambda, 4). The time
interval distribution function t f(t) and the risk function h(t)
are described, respectively, as

fit) = kAt" texp(—At®) (1)

h(t) = kAt*™? )

The Weibull survival function S(t) is also calculated as a
two-parameter function:

S(t) = exp(—At" ) = f/h(t) (3)

A unique property of the Weibull model is that it is si-
multaneously:

1) proportional hazards model, since the parameter has
a multiplicative effect on h(t);

2) accelerated failure time model (AFT), since it has a
time-dependent risk function h, i.e. h(t).

The linear predictor through which the influence of fac-
tors is studied is expressed through the scaling parameter
(lambda, 1) of the model, namely:

A= exp(Bo + fr1x1+... +Byxp) (4)

where x are factors, and Bo. - - B, corresponding regres-
sion coefficients
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According to the unique properties of the Weibull model,
we can estimate the effect of factors in two ways:

1) by (4) based on the effects 8 on the risk of an event. Ac-
cordingly, positive values of the effects indicate an increase
in risk, and negative values indicate a decrease.

2) from property 2, we can obtain the coefficients gam
(v), which measure the effect of factors on the duration of
intervals before the occurrence of events, which are obtained
from the effects g as:

__b

I (5)

The effects usually have opposite directions, because
the factor that reduces the risk simultaneously increases the
intervals before the occurrence of events.

In different statistical libraries, the scaling parameter has
different signet alternatives. We used two of them:

1. The scale of the hazard in the dweib() R function of
the NIMBLE library, which is represented in formulas (1-4)
as A and which is denoted as b in Wikipedia

2. The scale of the Weibull distribution, represented
as A in Wikipedia and as scale in R (e.g., in the rweibull(),
pweibull(), gweibull() functions used by us.

There is a connection between these alternatives, which
we use, namely:

Scale = 171/% (6)

Results. Discussion

We analyzed two types of factor effects: on the risk of
the next exacerbation, as well as on the time interval to the
next exacerbation. Both the first and second types of effects
have their own specifics of practical application. If risk is a
scientific category of studying the influence of exposure on
the outcome and prevails in evidence-based medicine, the
term to exacerbation is more convenient for individual prog-
nosis, as well as for understanding the effectiveness and
importance of the factor in the natural dimension.

Let us first consider the effects of factors on the risk of
the next exacerbation. Fig. 1 shows the traceplots of the
MSMS chains of the model parameters and the correspond-
ing densplots of the posterior distributions obtained from the
script text. The traceplots are shown on the left of each pair
and indicate the achievement of stationarity with the excep-
tion of the model constant. The shape of the traceplot in the
form of a «fat hairy caterpillar» indicates the stationarity of
the MSMS chain. Achieving stationarity ensures the validity
of the conclusions regarding the posterior distribution of the
parameter. Achieving stationarity of chains of regression
effects is somewhat questionable. B,, 8¢, 8., Bg- MSMS
modeling has many advantages over the classical one, which
is based on maximizing the likelihood function, in particular,
the ability to find an accurate confidence interval; as a rule,
95%Cl is used for this, i.e. 0.025 and 0.975 percentiles of
the posterior distribution.

Thus, it is immediately possible to state the absence of
a reliable influence of such factors as age, gender, place of

residence. The unreliability of the differences in the effects of
the main therapy treatment regimens is also obvious. In fact,
we compared the effects of regimens No. 2-5 with regimen
No. 1 as the most common. In the absence of differences
with regimen No. 1 of all others, we can state the absence of
a reliable difference in effectiveness between them.

From the presented graphic images, it is obvious that
of the accompanying therapy regimens, regimen No. 2 was
the least effective.

In more detail, the reliable effects of the factors are
analyzed according to Table 1, which presents the main
centiles of the posterior distributions of the regression effects.
It should be noted the appropriateness of using the relative
risk (RR) as a visual measure of the epidemiological rela-
tionship. RR values exceeding 1 indicate an increase in the
risk of exacerbation by a factor, less than 1, on the contrary,
confirm the protective role of the factor. RR is obtained by
exponentiating the regression effect, i.e. RR= ef. RR allows
us to estimate the impact of a factor in terms of percentage
reduction and increase in risk. Unfortunately, epidemiologists
have not been able to explain the combination of reduction
orincrease in risks. For example, how to explain a total risk
reduction of 300%. The answer is simple, if we proceed from
mathematical statistics, the impact of each factor is partial
and therefore the regression coefficients are correctly called
partial, that is, under the condition of the typical impacts of
other factors. Based on this, we estimate the modification
of the residual risk, the variance of which is taken as 100%.
Thus, there is always some risk of the consequence, even if
the total reduction is far from 100%, because the impacts are
summed incorrectly as additive from one basis. Therefore,
the analysis of variance is used to sum the variances, which
is valid only for linear models with a normal distribution of
variables. Using percentage changes in risk as variances is
an absolutely gross error that confuses and embarrasses
epidemiologists and specialists in experimental medicine
and often occurs in professional publications and didactic
materials of these disciplines. With this in mind, let us explain
the modeling results.

Employment turns out to be an important social factor,
namely, the employed population had a significantly lower
risk of exacerbation, with a median effect of -0.122, 95%CI
=(-0.19; -0.048). In terms of relative risk, it can be estimated
that the employed population, based on the average values
of all other studied factors, had a 12% lower risk of exacer-
bation, since RR=0.885.

The duration of inpatient treatment as a medical and
organizational factor has an impact on the confidence lim-
its. The median regression effect was 0.03 with 95%CI =
(-0.014; -0.074). That is, each additional day of hospital stay
is associated with a 3% increase in the risk of exacerbation,
RR =1.030.

Individuals diagnosed with asthma had a lower risk of
exacerbations, median effect = -0.476, with a confidence
interval of -0.802 to -0.169. Since RR = 0.621, the risk re-
duction was 48% compared to individuals with COPD, taking
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Fig. 1 Traceplots of the MSMS chains of model parameters and the corresponding densplots of the posterior distributions obtained from the
script text. All posterior distributions (shown on the right of each pair) indicate a unimodal nature (jagging on several plots does not cancel
unimodality), i.e. the possibility of using the median as a reliable estimator of the average or typical effect. On the traceplots and densplots,
the confidence intervals are depicted as green lines. The occurrence of zero in the interval indicates the absence of reliability of the effect.
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into account the average values of all other factors studied.

Each subsequent year of study increased the risk of
exacerbation with a regression effect g = 0.15, 95%Cl =
(0.054; 0.254), that is, the annual increase in risk was 16%
with RR = 1.162.

The presence of compliance significantly reduced the risk
of exacerbation with an effect g = -0.411, 95%CI = (-0.654;
-0.175), thus, compliance significantly provided a risk reduc-
tion of 34%, RR = 0.663.

Table 1. Principal centiles of posterior distributions of the effects
of regression of factors on the risk of exacerbation after inpatient
treatment.

Centiles of posterior distributions

Effect 0,025| 0,250] 0,500| 0,750| 0,975
Constant -5,701|-5,020(-4,662|-4,312| -3,634
Age -0,700(-0,185| 0,148| 0,406| 0,962
Gender -0,275] -0,110]-0,026] 0,063| 0,241
Residence in a village -0,315|-0,144]-0,051| 0,041| 0,217
Employment -0,190] -0,146]-0,122| -0,097|-0,048
Duration of inpatient -0,014| 0,015 0,030| 0,043| 0,074
treatment

BA Diagnosis -0,802|-0,576(-0,476]-0,376| -0,169
Year 0,054| 0,115] 0,150| 0,182| 0,254
Compliance -0,654|-0,498]-0,411|-0,327| -0,175
Cluster-city -1,078/-0,856(-0,737]-0,605| -0,375
Supracluster -0,941]-0,713]-0,587| -0,463] -0,232
Main scheme #2 -0,524(-0,334(-0,237]-0,141] 0,114
Main scheme No. 3 -1,143|-0,637(-0,394]|-0,141| 0,286
Main scheme No. 4 -0,553(-0,135| 0,074| 0,274| 0,637
Main scheme No. 5 -0,817(-0,329-0,077| 0,151| 0,532
Accompanying diagram #2  |-0,016| 0,208| 0,324| 0,447| 0,697
Accompanying scheme No. 3|-0,377]-0,099| 0,049| 0,194| 0,459
Accompanying scheme No. 4]-0,279| 0,016] 0,163| 0,303| 0,561
Accompanying scheme No. 5|-2,158-0,934|-0,359| 0,114| 0,889
Accompanying scheme No. 6]-0,111| 0,143| 0,274| 0,398| 0,634

The level of justification of prescriptions was monitored by
the level of the hospital where the patient was at the time of
the previous exacerbation, the three options were: Cluster-
interdistrict, Cluster-city and Supracluster hospitals. Accord-
ingly, two regression effects (contrasts) are distinguished:
Cluster-city and Supracluster hospitals compared to Cluster-
interdistrict, marked as «Cluster-city» and «Supracluster» in
the table. Both effects are reliable and indicate lower risks of
exacerbation when justifying treatment in Cluster-city and Su-
pracluster hospitals compared to Cluster-interdistrict. Thus,
the median effect of «Cluster-city» was -0.737 with 95% CI
from -1.078 to -0.375, the risk reduction was 52% against
people with COPD based on the average values of all other
studied factors (RR = 0.478). The median effect of «Supra-
cluster» was -0.587 with 95% CI from -0.941 to -0.375, the
risk reduction was 52% against people with COPD based on
the average values of all other studied factors (RR = 0.478).

As already noted from the graphical analysis of traceplot
and densplot, the least effective of the concomitant therapy
regimens was regimen No. 2. From Table 2, the median con-

Table 2. Main centiles of posterior distr ibutions of the effects of fac-
tor regression on the time of exacerbation after inpatient treatment.

Centiles of posterior distributions

Effect 0,025 0,250] 0,500] 0,750| 0,975
Constant 4,131] 4,777| 5,111| 5,398| 6,112
Age -1,071| -0,449]-0,163| 0,201| 0,765
Gender -0,266| -0,069| 0,028 0,119] 0,302
Residence in a village -0,241] -0,044| 0,056| 0,157| 0,348
Employment 0,053| 0,105| 0,133] 0,160| 0,210
Duration of inpatient -0,080] -0,048]-0,033|-0,017| 0,015
treatment

BA Diagnosis 0,182 0,407| 0,518] 0,636| 0,911
Year -0,276] -0,198]-0,163|-0,127]-0,059
Compliance 0,192| 0,358| 0,450] 0,543| 0,718
Cluster-city 0,411| 0,667| 0,807| 0,936| 1,171
Supracluster 0,258| 0,510| 0,645| 0,782 1,024
Main scheme #2 -0,049| 0,156] 0,260 0,365| 0,567
Main scheme No. 3 -0,315| 0,155| 0,429] 0,699| 1,247
Main scheme No. 4 -0,699| -0,301|-0,080] 0,149| 0,604
Main scheme No. 5 -0,578| -0,165| 0,085| 0,359] 0,890
Accompanying diagram #2  |-0,764| -0,488]-0,354(-0,230| 0,018
Accompanying scheme No. 3]-0,500| -0,210]-0,054| 0,109] 0,412
Accompanying scheme No. 4]-0,622| -0,333]-0,177]-0,018] 0,307
Accompanying scheme No. 5]-0,968| -0,125| 0,389| 1,016] 2,400
Accompanying scheme No. 6]-0,695| -0,434|-0,301]-0,157| 0,122
Form parameters k 0,824 0,888 0,915] 0,943| 0,995

trast effect with concomitant therapy regimen No. 1 was 0.324
with a 95% CI from -0.016 to 0.697, which corresponds to an
increase in risk by 38.3%, RR=1.383 at the confidence limit.

No significant differences in effectiveness were observed
for the main therapy regimens.

Exacerbations of diseases with bronchoobstructive syn-
drome, in particular chronic obstructive pulmonary disease
(COPD) and bronchial asthma (BA), are the main reasons
for seeking medical care, hospitalizations and repeated
hospitalizations, which significantly burdens the health care
system and reduces the quality of life of patients [5, 7, 8,
17]. Analysis of the characteristics of these exacerbations,
especially in the hospital setting, is critical for the development
of effective prevention and treatment strategies. Exacerba-
tions of chronic obstructive pulmonary disease (COPD) are
common and significantly affect the course of the disease.
Patients with frequent exacerbations (two or more per year)
have a significantly higher risk of rehospitalization and in-
creased mortality [14]. A study by H. Mdllerova et al. (2015)
in the ECLIPSE cohort showed that patients with a history
of hospitalization for COPD had a significantly higher risk of
rehospitalization within 3 years (odds ratio 1.51; p < 0.001)
and death (odds ratio 1.60; p < 0.001) compared with those
without hospitalizations [14]. Risk factors for recurrent COPD
include older age, low body mass index, smoking, comorbidi-
ties (especially cardiovascular disease and depression), and
previous exacerbations [11, 14]. For example, in a study by
H. Mdillerova et al. (2015), 35.5% of COPD patients had one
or more hospitalizations during a 3-year follow-up [14].
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The frequency of COPD exacerbations is directly cor-
related with healthcare costs. A. D. Dhamane et al. (2015)
found that COPD patients who had frequent exacerbations
had significantly higher healthcare costs and higher rates
of emergency department visits and hospitalizations [5].
Specifically, the average annual increase in healthcare
costs per COPD patient who had two or more exacerba-
tions per year was 21,789 compared with those who had
no exacerbations [5].

Pneumonia accompanying COPD is a separate important
aspect affecting prognosis. M. Sggaard et al. (2016) showed
that patients hospitalized with COPD and concomitant
pneumonia had higher 30-day mortality (8.3% vs. 3.2%,
p < 0.001%) and 90-day mortality (14.4% vs. 5.8%,
p <0.001$) compared with patients without pneumonia [18].
This emphasizes the need for careful screening and treat-
ment of infectious complications during COPD exacerbations.

Exacerbations of asthma are acute or subacute episodes
of progressive worsening of asthma symptoms (dyspnea,
cough, wheezing) and decreased lung function [8]. Hospi-
talizations for asthma exacerbations represent a significant
burden. M. Ekstrém et al. (2021) studied the risk of read-
mission and death in patients hospitalized for asthma. They
found that the risk of readmission within 1 year was 15.9%
and the risk of death was 1.1% [7]. However, almost 75%
of readmissions for asthma occurred within the first 90 days
after discharge [7].

Risk factors for readmissions for asthma include a history
of previous hospitalizations, uncontrolled asthma, comorbid
conditions (especially cardiovascular disease, depression,
and obesity), and low socioeconomic status [8, 9, 17]. Gon-
zalez-Barcala et al. (2018) found that the most significant risk
factors for readmission were: lack of inhaled corticosteroid
treatment (OR 2.83; p < 0.001), treatment non-adherence
(OR 2.11; p < 0.001), and previous hospitalizations (OR
1.94; p < 0.001) [8].

Readmissions for asthma are a serious problem. Patel
et al. (2022) examined 30-day unplanned readmissions in
hospitalized asthma patients in the United States. They found
that the overall 30-day readmission rate was 7.41% [17]. The
median time to readmission was 14 days [17]. S. P. Veeranki
et al. (2016) also confirmed a high rate of 30-day readmis-
sions (10.9%) in patients with asthma who were discharged
from hospital [20]. However, men had a higher risk of 30-day
readmissions compared to women (11.8% vs. 10.3%) [20].

Age also plays a role in the incidence and diagnosis of
readmissions in asthma. K. Hasegawa et al. (2016) showed
that older patients (65 years and older) had a higher rate
of 30-day readmissions (13.1%) compared to young adults
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OLIHKA E®EKTIB BIONOMNYHUX, COUIANbHUX, OPFAHI3ALINHMUX ®AKTOPIB | CXEM JNIKYBAHHSA LLIOAO PU3UKY
BMHUKHEHHA 3ATOCTPEHHA 3AXBOPIOBAHb 3 BPOHXOOBCTPYKTUBHUM CUHOPOMOM HA NMPUKINALI 3AKNALIB

PI3HOIO PIBHA HAOAHHSA MEOUYHOI 4OMOMOIU
KoxaH B. I.

AHoTaUifA. AkmyarnbHicmb OOCIOXeHHSI 3yMOoB8IIeHa 8UCOKOH MOLLULPEHICMIO 3aX80pH8aHb i3 GPOHX006CMPYKMUEHUM CUHOPOMOM
ma 3Ha4YHUMU coujanibHUMU U eKOHOMIYHUMU empamamu, siki 60HU cripuduHsaoms. Ocobnueoi sazu Habysae HeobXiOHiCmb
PO3yMIHHS 81Uy SIK JliKysarbHUX CXeM, makK i couianbHux, 6ionoaiyHuUx ma opaaHisauiliHux ¢ghakmopie Ha pu3uK 3a20CMpPeHb,
wo 0o3eonums nidsuwumu egpekmugHicms MeOUuYHOI O0NoOMOoau Ha 8CiX pigHsIX. BpaxysaHHsI maKux YUHHUKI8 € 8aXTUBUM SIK
015 KNiHIYHO20 MPOo2HOo3y8aHHs!, makK i 05151 po3pobKuU nonimuk oxopoHu 30opos’ss. Mema pobomu — ouiHumu ernue 6ionozivHux,
coujanbHUX, opeaHisauiliHuUX ¢hakmopie ma cxem JliKy8aHHsI Ha pU3UK 3a20CMPEHHST 3ax80pH8aHb i3 BPOHX006CMPYKMUBHUM
CUHOpPOMOM, suKopucmosytoHu OaHi MeduyHUX 3aknadie pi3HO20 pisHs. Y 0ocnidxeHHi npoaHanizosaHo 731 apxigHy kapmy
cmaujioHapHuUX rnayieHmie mpbox nikysasbHuUx 3aknadie BiHHUUbkoi obriacmi 3a 2019-2024 poku. OyiHeHo eghekmusHicmb decamu
OCHOBHUX ma wecmu CyrnposooxysanbHUX cxeM JiKysaHHs. [ns ModentoeaHHs pu3uKie 3a20CmMpeHb ma 4acosux MpPOMIXKIe
00 Hux sukopucmaHo modesnk Belibyna 3 Bayesian MCMC-aHanizom Ha 6a3i npoepamHo20 cepedosuwya R i3 3acmocysaHHsIM
bibriiomek «nimble», «coday, «survivaly ma iH. 3a pe3ynbmamamu aHanizy, He 6yno susierieHo AocmoegipHuUx 8iOMiHHocmeu
egekmusHOCmi MiXk OCHOBHUMU cxemamu riikyeaHHs. Ceped cynpoeodxyeanbHuUx mepanit cxema Ne2 suseunacsi HalMeHw
eeKmuBHOI 3 2paHUYHO cmamucmu4YHor 00CmosipHicmio. Baxknueumu eusisunucsi couianbHi ma opaaHizauiliHi YUHHUKU:
3aliHamicmb 00CMOBIPHO 3HUXYy8ara pusuk 3a2ocmpeHHs Ha 12% (RR=0.885), HasisHicmb komnnatieHcy — Ha 34% (RR=0.663),
a rnikysaHHs y 3aknadax KnacmepHo20 ma Ha0KkriacmepHo20 pigHsi 6yro noe’si3aHe 3 A0CMOBIPHO HUXYUM PU3UKOM 3a20CMPEHHS
OPIBHAHO 3 MiXpaloHHUM pisHeM (RR~0.48). [iaeHo3 BA makox acouitosascs 3i 3HUXEHHAM pusuky Ha 38% nopisHsiHo 3 XO3/1.
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Kokhan B. I.

Hamowmicmb KoxeH pik ocnidx)eHHS acoyito8ascs 3i WOPIYHUM nid8UUWEHHSIM pU3uKy Ha 16%. IHOugidyanbHUl pu3uK 3a20CMPEHHS
Xx80p0b i3 6poHX006CMPYKMUBHUM CUHOPOMOM 3asieXuUmb MepesaxHo He 8i0 3acmoco8aHoi CXeMu iKy8aHHS, a 8i0 coyiallbHUX,
opeaHisauiliHux ghakmopie ma dompuMaHHs nauieHMoM slikysanbHo20 pexumy. Onmumisauis mapwpymy nauieHma i 3abe3nedyeHHs
KommnnaleHcy € KIYo8UMU HarnpsiMamu 3HUXEHHSI PU3UKY 3a20CMpPEeHb.

Knto4voBi cnoBa: 6poHxoobcmpykmusHul CUHOPOM, 3a20CMpeHHS, NiKy8arlbHIi CXeMu, couiarbHi pakmopu, pieeHb MeAQUYHOI
doromozeu, opeaHisauisi OXOPOHU 300p08 s, XPOHIYHI HEIHGheKUiliHI 3axXx80pro8aHHSsI, 2poMadcbKe 300p08 s.
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