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Abstract. Providing high-quality cardiac care for the population is impossible without a thorough analysis of the
number of healthcare facilities that can provide such services, the distribution of cardiologists and cardiovascular
surgeons per appropriate number of the population, and proper monitoring of specialized examinations required
for patients seeking such care.

The aim. Getting inside the scope of the network, staffing, and activities of the healthcare system and cardiology
service of Kyiv oblast.

Materials and methods. Data on mortality, morbidity of the population, the structure of healthcare institutions,
and the performance of the network of healthcare facilities of Kyiv oblast were the material of the study. The gen-
eral scientific approach, i.e. synthesis, generalization, interpretation, system analysis, and medical statistics, was
used to attain the aim.

Results. The absence of cardiologists was noted in some territorial units of Kyiv oblast, either entirely or at certain
time intervals. At the same time, the supply of cardiovascular surgeons was also inadequate. The dynamics of the
number of beds in the region showed negative trends from 2018 to 2021. The increase in the workload of cardiac
surgeons had a steady upward trend during 2018-2021, along with a peak number of operations and a statistically
significant correlation with an increase in patient mortality. The number of specialized cardiology examinations
carried out for the population in the region is also insufficient.

Conclusions. The network, staffing and activities of the cardiology service of Kyiv oblast do not meet the needs of

the population and require a systematic approach to provide reforms at the level of the regional leadership to solve
the issue of optimizing cardiac care for the population, taking into account the formation of local communities.

Keywords: cardiac care, cardiologists, cardiovascular surgeons, efficacy assessment, demography.

Background. The population can’t receive high-quality
cardiology care without an appropriate network of health-
care facilities with a targeted cardiology profile. During
the previous decade, an administrative-territorial reform
was introduced, which started with the publication of the
Decree of the Cabinet of Ministers of Ukraine of November
10, 2010 No. 2081-p “On the approval of the plan of mea-
sures to establish and change the boundaries of adminis-
trative-territorial units, the names of settlements and as-
signing them to certain categories” [1]. The reform of local
self-government and territorial organization of power in
Ukraine, which continued in 2014, had the primary goal
of creating conditions for forming an effective and respon-
sible local government capable of providing a comfort-
able and safe environment for people to live throughout
Ukraine. The above required the introduction of an effec-
tive mechanism for providing services in the health care,
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taking into account the population’s needs for high-quality
cardiology care.

The aim. To analyze the network, staffing, and activi-
ties of the healthcare system and cardiology service in Kyiv
oblast.

Materials and methods. The work used methods of
a general scientific approach: synthesis, generalization,
interpretation, and system analysis; methods of medical
statistics, including the use of Shapiro-Wilk test (optimal
linear immovability grades dispersion to its usual grades
through the method of maximum probabilities); Wilcox-
on W-test, D’Agostino-Pearson (n > 30)/W Shapiro-Wilk
(n < 30) test, Student’s t-test. The materials for the study
were selected based on open data of the Communal non-
profit enterprise of Kyiv oblast Regional Council, Kyiv Re-
gional Public Health Center for 2018, 2019, 2020 and 2021
(open data unified by districts of the region), State Institu-
tion “Center for Medical Statistics of the Ministry of Health
of Ukraine”; data of state and industry statistical reports of
healthcare institutions of the Ministry of Health of Ukraine
and data of the State Statistics Service of Ukraine. For the
purpose of a comprehensive analysis of the network of in-



Tom 32,N° 2 = 2024

THCbKMI XypHan cepueBO-CyAUHHOI Xipyprii =

B Ykpa

152

3aranbHi NMTaAHHA NiKYBaHHSA NALLiIEHTIB i3 cepL,EBO-CYAMHHOI NaTOJIOriE0

Table 1
Provision of a network of health centers in Kyiv oblast with cardiologists and cardiovascular surgeons (2018-2021)
The number of positions of cardiologists per 10,000 adult population by district of Kyiv oblast (by year)
2018 2019
Number of positions Number of positions
Of them in Of them in inpatient Of them in
No. | Districts of Kyiv oblast Total staff inpatient units | Employed total units Total staff inpatient units Employed total
1 | Baryshivskyi 0.174 0.000 0.174 0.000 0.000 0.000 0.000
2 | Bilotserkivskyi 0.243 0.000 0.243 0.000 0.245 0.000 0.245
3 | Bohuslavskyi 0.703 0.352 0.615 0.352 0.712 0.356 0.623
4 | Boryspilskyi 0.570 0.299 0.516 0.299 0.678 0.298 0.515
5 | Borodianskyi 0.219 0.000 0.110 0.000 0.220 0.000 0.110
6 | Brovarskyi 0.474 0.328 0.474 0.328 0.542 0.397 0.542
7 | Vasylkivskyi 0.429 0.198 0.363 0.198 0.432 0.199 0.365
8 | Volodarsky 0.357 0.000 0.357 0.000 0.545 0.182 0.363
9 | Vyshgorodskyi 0.379 0.169 0.379 0.169 0.419 0.209 0.335
10 | Zgurivskyi 0.000 0.000 0.000 0.000 0.000 0.000 0.000
11 | Ivankivskyi 0411 0.000 0.000 0.000 0.415 0.000 0.000
12 | Kaharlytskyi 0.179 0.000 0.000 0.000 0.181 0.000 0.000
13 | Kyiv-Sviatoshynskyi 0.308 0.068 0.171 0.034 0.293 0.065 0.098
14 | Makarivskyi 0.510 0.340 0.510 0.340 0.517 0.345 0.517
15 | Myronivskyi 0.358 0.000 0.358 0.000 0.361 0.000 0.361
16 | Obukhivskyi 0.455 0.364 0.409 0.318 0.457 0.366 0.411
17 | Pereyaslav-Khmelnytskyi | 0.666 0.444 0.666 0.444 0.675 0.450 0.675
18 | Poliskyi 0.000 0.000 0.000 0.000 0.000 0.000 0.000
19 | Rokytnianskyi 0.473 0.000 0.473 0.000 0.481 0.000 0.481
20 | Skvirsky 0.328 0.000 0.082 0.000 0.333 0.000 0.083
21 | Stavishchenskyi 0.000 0.000 0.000 0.000 0.000 0.000 0.000
22 | Tarashchanskyi 0.223 0.000 0.000 0.000 0.226 0.000 0.000
23 | Tetiivskyi 0.758 0.000 0.569 0.000 0.764 0.000 0.573
24 | Fastivskyi 0.532 0.164 0.532 0.164 0.536 0.165 0.536
25 | Yahotynskyi 0.378 0.189 0.378 0.189 0.384 0.192 0.384
26 | BilaTserkva 0.794 0.588 0.794 0.588 0.797 0.591 0.797
27 | Irpin 0.684 0.376 0.684 0.376 0.656 0.361 0.623
28 | Berezan 0.000 0.000 0.000 0.000 0.000 0.000 0.000
29 | Rzhyshchiv 0.000 0.000 0.000 0.000 0.000 0.000 0.000
30 | Bucha 0.373 0.000 0.373 0.000 0.363 0.000 0.363
31 | Slavutych 0.239 0.000 0.000 0.000 0.000 0.000 0.000
m;’p?;ﬁi""al Clinical 0.028 0.028 0012 0012 0.028 0028 0011
g;‘éliig'l"ﬂils;f;f;j? ) 0053 0.035 0.053 0.035 0.053 0.035 0.051
EY“’ Regional Cardiology | 4 45 0.108 0.140 0.108 0.139 0.108 0.139
- ispensary
S | KyivRegional Oncology | 0.007 0.007 0.007 0.007 0.007 0.007
2 | Dispensary
é Kyiv Regional Center of
Rehabilitation and Sports | 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Medicine
c’:'fe\f/;cra\t :t’;‘:ai"scz.ar;iﬁ;ter 0.055 0.055 0.041 0.041 0.000 0.000 0.000
f:g’;g;al eI TS | g 0.453 0.658 0.418 0.697 0.407 0.605
The number of positions of cardiovascular surgeons per 10,000 adult population by district of the Kyiv region (by year)
Of them in Of them in
Total staff inpatient units | Employed total Of them in inpatient | Total staff inpatient units Total employed
(2018) (2018) (2018) units (2018) (2019) (2019) (2019)
| Bila Tserkva 0.030 0.030 0.030 0.030 0.030 0.030 0.030
g E’g:p?;gli""al Clinical 0.101 0.090 0.097 0.090 0.101 0.090 0.097
= fg;‘éliia'l":ilsgf;lp;jzl 5 |0.000 0.000 0.000 0.000 0.000 0.000 0.000
f:g?g;al e e g 0.093 0.101 0.093 0.104 0.093 0.101
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2020 2021

Number of positions Number of positions
Of them in Of them in Of them in Of them in Employed Of them in
inpatient units Total staff inpatient units Employed total | inpatient units Total staff inpatient units total inpatient units
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.248 0.000 0.248 0.000 0.377 0.000 0.251 0.000
0.356 0.723 0.362 0.362 0.362 0.734 0.367 0.367 0.367
0.298 0.675 0.297 0.486 0.270 0.458 0.243 0.378 0.216
0.000 0.222 0.000 0.167 0.000 0.224 0.000 0.112 0.000
0.397 0.538 0.395 0.538 0.395 0.538 0.395 0.466 0.395
0.199 0.434 0.200 0.334 0.134 0.439 0.202 0.337 0.135
0.000 0.559 0.186 0.373 0.000 0.571 0.190 0.380 0.000
0.168 0.373 0.207 0.332 0.207 0.369 0.164 0.328 0.164
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.211 0.000 0.000 0.000
0.000 0.184 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.016 0.311 0.093 0.093 0.000 0.270 0.060 0.105 0.000
0.345 0.519 0.519 0.519 0.519 0.531 0.354 0.531 0.354
0.000 0.367 0.000 0.367 0.000 0.372 0.000 0.372 0.000
0.320 0.458 0.366 0.412 0.321 0.460 0.368 0.414 0.322
0.450 0.685 0.457 0.685 0.457 0.697 0.465 0.349 0.116
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.489 0.000 0.489 0.000 0.499 0.000 0.499 0.000
0.000 0.339 0.000 0.085 0.000 0.345 0.000 0.086 0.000
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.232 0.000 0.000 0.000 0.472 0.000 0.472 0.000
0.000 0.387 0.000 0.097 0.000 0.392 0.000 0.098 0.000
0.165 0.376 0.167 0.376 0.167 0.382 0.170 0.382 0.170
0.192 0.391 0.196 0.196 0.000 0.398 0.199 0.199 0.000
0.591 0.857 0.591 0.828 0.591 0.860 0.593 0.771 0.534
0.328 0.755 0.472 0.692 0.440 0.704 0.459 0.551 0.306
0.000 0.000 0.000 0.000 0.000 0.376 0.000 0.188 0.000
0.000 0.000 0.000 0.000 0.000 1,238 0.000 1,238 0.000
0.000 0.356 0.000 0.356 0.000 0.357 0.000 0.357 0.000
0.000 0.120 0.000 0.120 0.000 0.121 0.000 0.121 0.000
0.011 0.026 0.026 0.026 0.026 0.040 0.040 0.040 0.040
0.035 0.053 0.032 0.053 0.032 0.055 0.033 0.051 0.033
0.108 0.139 0.107 0.139 0.107 0.153 0.118 0.137 0.102
0.007 0.007 0.007 0.007 0.007 0.007 0.000 0.007 0.000
0.000 0.011 0.000 0.007 0.000 0.009 0.000 0.007 0.000
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.377 0.700 0.415 0.612 0.390 0.725 0.422 0.598 0.361
Of them in Of them in Of them in Full-time Of them in Total Of them in
inpatient units inpatient units Total employed | inpatient units employees inpatient units employed inpatient units
(2019) Total staff (2020) | (2020) (2020) (2020) (2021) (2021) (2021) (2021)
0.030 0.030 0.030 0.030 0.030 0.030 0.030 0.030 0.030
0.090 0.111 0.111 0.105 0.105 0.097 0.097 0.097 0.097
0.000 0.000 0.000 0.000 0.000 0.002 0.002 0.002 0.002
0.093 0.114 0.114 0.109 0.109 0.106 0.106 0.102 0.102
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Table 2
Providing the adult population in Kyiv oblast with cardiology inpatient medical care in 2018-2021 in the scope of the region districts
2018
Districts of Kyiv oblast 1* 2* 3" 4* 5* 1 2
No. | All cardiology beds, incl 709,000 5,020 |167,754 | 0.017 |356,013 | 510,000 3,597
1 Baryshivskyi 0.000 0.000 | 0.000 0.000 | 0.000 0.000 0.000
2 Bilotserkivskyi 0.000 0.000 | 0.000 0.000 | 0.000 0.000 0.000
3 Bohuslavskyi 20,000 7033 209,923 | 0.010 | 297,800 20,000 | 7,124
4 Boryspilskyi 45,000 4885 168,049  0.014 |353,867 |45000 | 4,881
5 Borodianskyi 0.000 0.000 | 0.000 0.000 | 0.000 0.000 0.000
6 Brovarskyi 60,000 4375 178,208 | 0.007 |372,117 60,000 | 4,335
7 Vasylkivskyi 30,000 3,956 | 127,522 0.032 | 331,567 30,000 | 3,984
8 Volodarskyi 5,000 3566 | 161,164 | 0.035 | 408,000 22,000 15,990
9 Vyshgorodskyi 20,000 3371 130,439 | 0.050 | 277,700 22,000 | 3,686
10 | Zgurivskyi 0.000 0.000 | 0.000 0.000 | 0.000 0.000 0.000
11 | Ivankivskyi 15,000 6,170 204,014 | 0.044 | 314,333 15,000 | 6,223
12 Kaharlytskyi 0.000 0.000 | 0.000 0.000 | 0.000 0.000 0.000
13 | Kyiv-Sviatoshynskyi 0.000 0.000 | 0.000 0.000 | 0.000 0.000 0.000
14 | Makarivskyi 15,000 5098 216,143 | 0.042 | 345,600 15,000 | 5,170
15 Myronivskyi 0.000 0.000 | 0.000 0.000 | 0.000 0.000 0.000
16 | Obukhivskyi 20,000 3,640 | 209,645 0.010 |515,250 20,000 | 3,657
17 | Pereyaslav-Khmelnytskyi 30,000 6,661 | 247,119 0.028 310,167 30,000 | 6,751
18 | Poliskyi 0.000 0.000 | 0.000 0.000 | 0.000 0.000 0.000
19 | Rokytnianskyi 0.000 0.000 | 0.000 0.000 | 0.000 0.000 0.000
20 | Skvirskyi 0.000 0.000 | 0.000 0.000 | 0.000 0.000 0.000
21 | Stavishchenskyi 0.000 0.000 | 0.000 0.000 | 0.000 0.000 0.000
22 | Tarashchanskyi 0.000 0.000 | 0.000 0.000 | 0.000 0.000 0.000
23 | Tetiivskyi 0.000 0.000 | 0.000 0.000 | 0.000 0.000 0.000
24 | Fastivskyi 20,000 3271 166,678 | 0.020 | 4483850 20,000 | 3,297
25 | Yahotynskyi 10,000 3,780 | 134956 | 0.017 | 318,800 10,000 | 3,838
26 |BilaTserkva 70,000 4119 149,164 | 0.023 | 340,557 70,000 | 4,134
27 | lrpin 40,000 5474 230,591 0039 363175 40,000 |5,246
28 |Berezan 0.000 0.000 | 0.000 0.000 | 0.000 0.000 0.000
29 | Rzhyshchiv 0.000 0.000 | 0.000 0.000 | 0.000 0.000 0.000
30 | Slavutych 0.000 0.000 | 0.000 0.000 | 0.000 0.000 0.000
Kyiv Regional Clinical Hospital 0.000 0.000 | 0.000 0.000 | 0.000 0.000 0.000
Kyiv Regional Hospital (Regional Hospital No. 2) 48,000 0.340 15,923 0.002 495,917 48,000 0.339
- Kyiv Regional Cardiology Dispensary 60,000 0.425 20,051 0.010 364,733 60,000 0.423
-% Kyiv Regional Oncology Dispensary 0.000 0.000 0.000 0.000 0.000 0.000 0.000
z [\K/Iy;‘éifzfr?f"al Center of Rehabilitation and Sports 0.000 0.000 | 0.000 0.000 | 0.000 0000 | 0.000
Medical and social war veterans center (Tsibli) 201,000 1,423 21,693 0.000 |323,070 | 0.000 0.000
iCnacrltii:;ugrgical beds of all, 12,000 0.085 3,866 0.004 276,833 12,000 | 0.085
c . . A .
Z §, g;;ii‘;ga'ng;lt'gl'c,jcl)'q‘)’s"'tat 12000 0085 | 3,866 0004 276833 12,000 | 0.085

Note: * - 1, average annual number of beds; 2, availability of beds (per 10,000 inhabitants); 3, level of hospitalization (per 10,000 population);
4, mortality rate among hospitalized patients; 5, use of bed stock.
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2019 2020 2021

3 4 5 1 2 3 4 5 1 2 3 4 5
143,759 0.018 360,292 | 464,000 | 3,263 81,548 | 0.031 210,543 | 335,000 | 2,358 74,155  0.028 253,824
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
218,359 | 0.011 319,900 | 19,000 6,869 174,627 0.021 267,789 | 10,000 3,668 110,410 |0.010 288,800
153,496 0.012 350,200 | 35,000 3,780 102,072 | 0.057 303,429 | 20,000 2,157 90,711 0.015 467,500
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
182,430 | 0.009 360,500 | 60,000 4,308 118,964 | 0.017 225,517 | 45,000 3,229 108,130 | 0.034 269,667
126,693 0.028 309,733 | 30,000 4,009 82,060 0.039 154,900 | 20,000 2,699 75,976 0.060 213,100
465,150 |0.045 255,409 | 5,000 3,726 114,017 | 0.046 290,600 | 8,000 6,086 158,223 1 0.019 248,750
107,233 | 0.045 255,409 | 22,000 3,651 64,890 0.066 125,682 | 12,000 1,970 53,680 0.046 220,500
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
201,618 | 0.031 301,600 | 15,000 6,269 104,476 | 0.032 150,533 | 15,000 6,343 125,587 0.027 165,933
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
186,826 | 0.041 281,867 | 8,000 2,770 81,717 0.097 207,500 | 3,000 1,062 29,382 0.036 185,667
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
200,029 | 0.007 523,200 | 20,000 3,663 121,612 | 0.027 314,000 | 16,000 2,947 123,023 | 0.018 339,250
240,779 0.031 321,933 | 8,000 1,827 75,834 0.033 357,000 | - - - - -
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
177,229 0.011 437,500 | 20,000 3,344 92,133 0.015 237,250 | 17,000 2,889 80,224 0.025 231,118
150,846 | 0.010 347,400 | 7,000 2,738 66,093 0.018 204,714 | 3,000 1,194 32,248 0.062 187,000
146,330 | 0.025 336,286 | 70,000 4,139 91,716 0.018 192,429 | 61,000 3,618 111,027 0.036 241,721
242,245 0.038 346,100 | 40,000 5,033 119,292 | 0.091 168,975 | 0.000 0.000 17,759 0.159 0.000
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
15,533 0.000 481,854 | 45,000 0.316 7,356 0.003 203,000 | 45,000 0.317 9,016 0.005 257,178
19,560 0.013 351,650 | 60,000 0.422 11,294 0.016 183,200 | 60,000 0.422 13,302 0.020 187,400
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
17,804 0.001 291,833 | 23,000 |0.162 6,800 0.026 191,696 30,000 |0.211 10,184  0.037 210,333
17,804 0.001 291,833 | 23,000 0.162 6,800 0.026 191,696 | 30,000 0.211 10,184 0.037 210,333
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stitutions, data acquisition and comparison of indicators
was carried out regarding the compliance of the existing
healthcare facilities with cardiology doctors, the medical
and diagnostic, medical and preventive services provided,
and population health indicators.

Results and discussion. Staffing of the network of
healthcare facilities during 2018-2021 had characteris-
tic signs of uneven distribution of personnel by district
(before the formation of the relevant local communi-
ties). The relevant indicators are shown in Table 1. The
absence of cardiologists in Baryshivskyi, Ivankivskyi, Po-
liskyi, StavyschensKyi districts and in the cities of Berezan,
Rzhyshchiv, and Slavutych was noted, either completely or
at certain time intervals. At the same time, the supply of
cardiovascular surgeons was also inadequate; for example,
during 2018-2020, there was no single doctor of this spe-
cialization in the Communal Non-Profit Enterprise of Kyiv
Regional Council “Kyiv Regional Hospital” (Regional Hos-
pital No. 2).

The dynamics of the number of beds in the region con-
tinued to show negative trends during 2018-2021, with
a 52.8% decrease from 2018 to 2021 (Table 2), which
also correlated with a reduction in the provision of beds
per 10,000 population. A drop in the level of hospitaliza-
tions was established, although the stable increase in the
incidence of circulatory system diseases was mentioned
above. Indicators of bed stock utilization in the region also
fluctuated with a trend towards efficiency decrease.

At the same time, the level of hospitalizations in the
adult population in 2018-2021 tended to decrease, which
did not correspond to the real state of the population’s
needs, taking into account the stable incidence rate of cir-
culatory system diseases (Table 3).

At the same time, the workload on cardiac surgeons
had a steady upward trend during 2018-2021; the peak
number of operations performed by these doctors in
adults was found in 2021 (909) (Table 4). Such pressure
on doctors revealed a statistically reliable correlation with
an increase in patient mortality, which is an additional fac-
tor contributing to burnout syndrome among cardiac sur-
geons.

The provision of up-to-date, high-quality medical care
according to cardiac patients’ needs is impossible without
providing healthcare facilities with adequate diagnostic
equipment and recruiting specialists with the appropriate
level of practical skills to work with such equipment.

Retrospectively, out of 29 districts of Kyiv oblast,
10 districts in 2014-2018 were provided with minimal
diagnostic equipment for diagnosing cardiac pathol-
ogy (only electrocardiographs). Echocardiographs were
missing in 14 districts, and cycle ergometers were not
working or were missing in 16 districts. Of the 8 districts
with cycle ergometers, 3 had this equipment manufac-
tured in 1982-1985. Daily monitoring of patients’ elec-
trocardiography (ECG) and blood pressure was carried

3aranbHi NMTaAHHA NiKYBaHHSA NALLiIEHTIB i3 cepL,EBO-CYAMHHOI NaTOJIOriE0

Table 3

The level of hospitalization of patients (adults) with
pathology of the cardiovascular system

Diseases of the circulatory system (100-199)**

2018 2019 2020 2021

2019 0.906

2020 <0.001* <0.001*

2021 <0.001* <0.001* 0.03*

2022 0.002* 0.007* 0.124 0.003*
(110-113)

2019 0.584

2020 0.034" 0.092

2021 0.026" 0.079 0.84

2022 0.789 0.794 0.049* 0.056
(120-125)

2019 0.913

2020 <0.001***  <0.001***

2021 <0.001***  <0.001***  0.02***

2022 <0.001***  <0.001***  0.866 0.079

(120)

2019 0.824

2020 0.012* 0.006*

2021 0.002* <0.001* 0.225

2022 0.299 0.209 0.149 0.048*
(121-122)

2019 0.713

2020 <0.001***  <0.001***

2021 <0.001***  <0.001***  <0.001***

2022 0.049*** 0.052 0.992 0.039***

Note: * - Comparison of central tendencies for two independent
samples. Wilcoxon W-test, two-sided critical region, central
tendencies differ at the level of significance; ** - Nosology in
accordance with the international classification of diseases
(ICD-10/11); *** - Comparison of the means of two independent
samples. Student’s test, two-sided critical region, central tendencies
differ atasignificance level of p less than or equal to the corresponding
one.

out only in 3 districts of the region, in Kyiv Regional Hos-
pital No. 2 and Kyiv Regional Cardiology Dispensary. Fif-
teen districts (half) did not have the opportunity to con-
duct blood tests for lipids. Holter ECG and blood pressure
monitoring of patients was carried out only in 4 districts
of the region, Kyiv Regional Hospital No. 2 and Kyiv Re-
gional Cardiology Dispensary.

The dynamics of indicators of the provision of cardiac
diagnostic equipment over the past five years show the
absence of positive changes (including the reduction of
veloergometry and transesophageal echocardiography.
This trend continued in 2018-2021 (Table 5). At the same
time, the same trend was comparable to the decrease in
the number of such specialized studies as angiography,
echocardiography, etc. (Table 6).
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Table 4
Surgical activity of cardiovascular surgeons of Kyiv oblast in 2018-2022

Hospitalized patients with

cardiovascular diseases Number of performed Surgical Total hospitaliza-

(selection) Deaths operations Lethality activity tions (by region)
2018 13760 1 283 0.353 0.021 72371
2019 13253 2 292 0.685 0.022 65518
2020 8582 24 670 3.582 0.078 40727
2021 9280 37 909 4.070 0.098 37380
2022 7157 44 854 5.152 0.119 40149

Note: Sample size: N=5. The linear correlation coefficient R=0.995, the number of degrees of freedom k=3. There is a linear correlation R>0 at
the level of significance p<0.001. Coefficient of determination = 0.991; (lethality = 47.51; surgical activity - 0.4429).

Table 5

Providing the population of Kyiv oblast with electrocardiographic examination in 2018-2021 in the scope of the region
districts

No. Districts of Kyiv oblast region 2018 2019 2020 2021

1 Baryshivskyi 3179.7 2723.1 1660.8 1792.7
2 Bilotserkivskyi 4921.8 4960.1 4061.5 3846.0
3 Bohuslavskyi 3323.6 4213.7 2876.8 23729
4 Boryspilskyi 3545.7 3273.9 28254 32829
5 Borodianskyi 3847.1 3822.6 2454.5 2457.9
6 Brovarskyi 42783 4518.3 3406.6 32723
7 Vasylkivskyi 2953.8 4695.8 3119.9 31104
8 Volodarsky 6168.4 6253.4 4156.8 3666.5
9 Vyshgorodskyi 4353.2 3571.7 2078.1 1719.2
10 Zgurivskyi 52174 5005.3 3536.0 2286.3
11 Ivankivskyi 21874 2426.1 728.0 2076.6
12 Kaharlytskyi 7162.0 9205.1 4914.3 3735.2
13 Kyiv-Sviatoshynskyi 4552.6 3924.3 31774 22779
14 Makarivskyi 5990.1 6235.9 5098.7 5018.2
15 Myronivskyi 8261.7 8317.1 6846.3 7174.2
16 Obukhivskyi 4970.2 4974.6 13892.7 4386.3
17 Pereyaslav-Khmelnytskyi 4181.9 5076.8 4484.9 5345.1
18 Poliskyi 4020.4 3468.7 32431 3873.1
19 Rokytnianskyi 7915.8 7750.6 5840.8 5156.6
20 Skvirsky 3424.5 32114 1286.0 1726.9
21 Stavishchenskyi 7082.3 6985.0 5290.6 4544.6
22 Tarashchanskyi 2786.3 2255.2 1895.5 2090.5
23 Tetiivskyi 4902.2 4360.4 35437 3234.8
24 Fastivskyi 6624.1 5888.9 4043.0 44943
25 Yahotynskyi 42971 5279.2 4400.5 4206.5
26 Bila Tserkva 4997.1 4936.4 3675.6 3902.7
27 Irpin 4273.5 33719 2794.3 3468.5
28 Berezan 4686.7 3976.9 4385.4 23349
29 Rzhyshchiv 8814.2 4865.7 3430.6 2045.6
30 Bucha 3076.7 3672.8 3098.6 3598.7
31 Slavutych 8541.1 5376.2 3880.8 4599.3
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Continuation of Table 5

No Districts of Kyiv oblast region 2018 2019 2020 2021
Kyiv Regional Clinical Hospital 150.5 145.8 107.4 122.0
§ ﬁ;g:pli%;gliﬁlr;?lzyospital (Regional 152.9 141.4 61.1 74.5
g’, Kyiv Regional Oncology Dispensary 50.1 87.3 61.3 26.2
E- Kyiv Regional Cardiology Dispensary 70.9 130.8 81.1 824
Medical and. sqcial center of war 93.7 ) ) _
veterans (Tsibli)
General indicator for the region 5170.1 5080.0 4099.7 3687.1
Table 6

Provision of the population of Kyiv oblast with specialized cardiology examination in 2018-2021 in the scope
of the region districts

The number of specialized cardiology examinations per 10,000 people

2018 2019 2020 2021
Echocardio- Echocardio- Echocardio- Echocardio-
No. District/institution graphy  Angiography graphy Angiography graphy Angiography graphy Angiography
1 Baryshivskyi 293.94 0.00 182.41 0.00 76.29 0.00 106.17 0.00
2 Bilotserkivskyi 0.00 0.00 - 0.00 - 0.00 - 0.00
3 Bohuslavskyi 547.14 0.00 397.53 0.00 413.61 0.00 408.26 0.00
4 Boryspilskyi 1164.51 0.00 880.08 0.00 791.08 0.00 960.18 0.00
5 Borodianskyi - 0.00 - 0.00 11.54 0.00 6.71 0.00
6  Brovarskyi 765.04 0.00 631.46 0.00 525.18 0.00 426.13 0.00
7 Vasylkivskyi 144.80 0.00 106.37 0.00 79.52 0.00 103.24 0.00
8  Volodarskyi 205.38 0.00 178.79 0.00 86.44 0.00 31.19 0.00
9  Vyshgorodskyi 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.16
10 Zgurivskyi 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11 lvankivskyi 78.15 0.00 62.23 0.00 0.00 0.00 60.04 0.00
12 Kaharlytskyi 0.00 0.00 11.25 0.00 0.00 0.00 0.00 0.00
13 Kyiv- 4378 0.00 8.08 0.00 31.23 0.00 40.10 0.00
Sviatoshynskyi
14 Makarivskyi 0.00 0.00 0.00 0.00 30.47 0.00 14.87 0.00
15 Myronivskyi 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
16 Obukhivskyi 372.34 0.00 272.25 0.00 251.28 0.00 281.96 0.00
17 Ef]ﬁﬁzlyat‘;ky' 1988.28 0.00 914.74 0.00 131.34 0.00 0.00 0.00
18 Poliskyi 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
19 Rokytnianskyi 0.00 0.00 84.11 0.00 58.14 0.00 31.93 0.00
20 Skvirskyi 6.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00
21 Stavishchenskyi 153.21 0.00 159.07 0.00 149.20 0.00 164.31 0.00
22 Tarashchanskyi 50.31 0.00 22.65 0.00 2.32 0.00 0.00 0.00
23 Tetiivskyi 3.79 0.00 73.36 0.00 19.34 0.00 35.67 0.00
24 Fastivskyi 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
25 Yahotynskyi 0.00 0.00 0.00 0.00 0.00 0.00 10.35 0.00
26 Bila Tserkva 255.20 0.00 130.86 0.00 117.38 0.00 202.36 0.00
27 Irpin 256.46 0.00 99.55 0.00 45.17 0.00 31.35 0.00
28 Berezan 259.03 0.00 341.64 0.00 320.88 0.00 565.12 0.00
29 Rzhyshchiv 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
30 Bucha 0.00 0.00 170.78 0.00 65.22 0.00 112.69 0.00
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Continuation of Table 6

The number of specialized cardiology examinations per 10,000 people

2018 2019 2020 2021
Echocardio- Echocardio- Echocardio- Echocardio-
No. District/institution graphy  Angiography graphy Angiography graphy Angiography graphy Angiography
31 Slavutych 558.93 0.00 470.26 0.00 366.51 0.00 726.13 0.00
Kyiv Regional 2.14 5.77 2.66 4.97 6.08 12.69 16.63 10.06
Clinical Hospital
Kyiv Regional
Hospital 28.72 0.00 23.45 0.00 11.07 0.00 14.81 0.00
(Regional
Hospital No. 2)
_§ Kyiv Regional
& Oncology 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
> Dispensary
z Kyiv Regional
Cardiology 28.32 0.00 39.01 0.00 46.05 0.00 41.18 0.00
Dispensary
Medical and
social centerof 5 0.00 . 0.00 . 0.00 . 0.00
war veterans
(Tsibli)
LIEL IR o 577 283.65 4,97 228.10 12.69 256.80 1007
the region

The key differences when considering the above-men-
tioned features of the network, staffing, and activities of
the healthcare system and cardiology service of Kyiv oblast
compared to various models of healthcare systems of the
countries of the world were as follows.

Japan (as a country with a high level of income) with
its model succeeded in its fight against stroke and car-
diovascular diseases and showed positive trend towards
healthcare reform in accordance with national data. Since
enacting the Stroke and Cardiovascular Disease Control
Act, the national government and related scientific societ-
ies have collaborated to promote countermeasures based
on five core principles: development of medical systems,
promotion of registration projects, development of human
resources, public awareness, and promotion of research.
At the same time, the Japanese government is intensively
promoting health data reform to compensate for the delay
in digital medicine that became evident during the corona-
virus pandemic [2].

In the United States, in addition to reforming the medi-
cal care system, including cardiology, the broader use of
medications is also being discussed [3].

Studies conducted in Kazakhstan (a country of post-
Soviet influence) have shown that avoidable deaths from
cardiovascular diseases have decreased in recent years,
which may be due to policies to strengthen primary care
for early diagnosis and detection of cardiovascular diseas-
es, vascular diseases and their risk factors. However, pri-
mary healthcare institutions got recommendations to im-
prove activities related to the population’s health literacy

(adherence to medications, familiarization with risk fac-
tors), including prevention of cardiovascular diseases [4].

Considering the comparison of cardiological care in
Ukraine and developing and developed countries, it should
be noted that there is a lack of specialists in cardiology care.
According to the actual data from the European Society of
Cardiology, the number of Ukrainian cardiologists (44.59 per
million people [pmp]) is just bigger than that in Malta, Uzbeki-
stan, Tunisia, Turkey, the United Kingdom, and Ireland [5].
Meanwhile, countries with less burden of cardiovascular dis-
eases [6] have more cardiologists, like France (107.14 pmp),
Spain (84.1 pmp), Norway (80.78 pmp) etc.

However, the number of cardiac surgeons (15.39 pmp)
in Ukraine is within the top 10 of the specified list of coun-
tries [7], which again does not correspond to needs in car-
diovascular healthcare, considering our country is number
1 in the chart of deaths due to cardiovascular diseases for
males (1379.5 per 100000, age-adjusted) and number 6
for females (925.8 per 100000, age-adjusted) [8, 9].

In Ukraine, the lack of a structural approach in the or-
ganization was also shown in the example of providing
dental care; it was noted that medical dental services also
lack a solid structure, process quality, and result quality.
The quality of the organization of medical services is ex-
tremely important and must be maintained high at all lev-
els of management and treatment processes, in relation to
the conditions of the treatment process and the resources
of medical organizations. Medical care should be patient-
centered. To solve the problem in Ukraine, a whole state
quality management system is needed [10].
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Taking into account the consequences of cardiovascu-
lar diseases, in addition to mortality, a rehabilitation sys-
tem is also necessary for such patients [11], which creates
an additional economic burden both for individual house-
holds and for the state as a whole.

Conclusions. In the course of the research, it was es-
tablished:

1. Gaps in sustainable cardiovascular healthcare for
Kyiv oblast population were revealed. These were
characterized by the definite signs of uneven distribution
of cardiology profile personnel (cardiologists and
cardiovascular surgeons) in separate territorial units;
the discrepancy between the number of hospitalizations
and the incidence of cardiovascular diseases may
indicate that it is difficult for the population to receive
cardiac care. The dynamics of the use of specialized
cardiology studies have negative trends.

2. The workload of cardiac surgeons had a steady upward
trend with a statistically significant correlation with
increased patient mortality.

3. The above requires a systematic approach at the level
of at least the regional leadership to resolve the issue
of optimizing the provision of cardiac care to the
population, taking into account the formation of local
communities.

Conflict of interest. Author declares no conflict of in-
terest.
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AHani3 mepexi, KaapoBoro 3abesnevyeHHs i AiANbHOCTI CUCTEMU OXOPOHU 340pPOB’S
Ta KapaionoriuHoi cnyx6mu KuiBcbkoi obnacri

IBaHtoK A. B., KaHA. Me[,. HayK, LOKTOPaHT KadeLpyu rpOMafCcbKoro 34,0poB’s

HauioHanbHuit MeanyHuii yHiBepcuteT iMeHi O. O. boromonbug, M. Kuis, YkpaiHa

Pe3womMme. fkicHa Meu4yHa JonoMora KapziosoriuHoro npodisio A5 HacesleHHSI € 000B’'SI3KOBOIO Mepe[yMOBOIO
NpaBUJIbHOI cTparerii opraHizalii 0XOpoHU 370pOB’s i € HEMOXX/IMBOIO 6€3 peTeJIbHOr0 aHasli3y KiJIbKOCTi 3aKJIajliB
OXOPOHH 3/I0POB’s, IKi MOXKyTb Ha/laBaTH TaKi MOCIYTH, pO3MOAiNy JiiKapiB-Kap/lioJioTiB Ta JiikapiB-XipypriB cepleBo-
CYAVMHHUX Ha BU3HAUYEHY KiJIbKICTb HacesJIeHHS, BiZIOBIIHOTO MOHITOPUHTY Crelliasi30BaHUX 06CTEXeEHb, IKi MOTPi6GHI

AJId l'[aL[iEHTiB, 110 3BEPTAOTHCA 110 TaKy JOIIOMOTY.
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MeTa - npoBe/JieHHs aHali3y Mepexi, KaJ[poBOro 3abe3nedyeHHs U AisiJIbHOCTI CHCTEMU OXOPOHH 3JJ0pOB’sl Ta Kapzio-
JiorigHol ciy»6u KuiBcbkoi o6J1acTi.

Marepiasim Ta MeToAU. MaTepiasu JOCIiKEHHS — aHi 111010 CMEPTHOCTI, 3aXBOPIOBAHOCTI HaceJIeHH, CTPYKTYypHU
3aKJ/a/liB OXOPOHU 3/10pOB’sl, pe3y/IbTaTiB JifJIbHOCTI Mepexi 3ak/ajiB 0XopoHU 340poB’sa KuiBcbkoi obacTi. Js fo-
CATHEHHS M0CTaBJIeHOI MeTH 6Y/IM BUKOPHUCTaHI MeTOAM 3araJbHOHAYKOBOI'O MiAX0AY: CUHTE3Y, y3araJbHeHHs, iHTep-
NpeTyBaHHs, CUCTEMHOT0 aHaJli3y Ta METOAM MeJJUUHOI CTAaTUCTUKH.

Pe3ynbraTu. bysna Bifi3HaueHa MOBHA, ab60 B MeBHi YacOBi iHTepBaJy, BiJICYTHICTb JIiKapiB-Kap/ioJIOTiB Y JesIKUX
TepuTOpiasbHUX oauHUIAX KUiBcbKol 06J1acTi. BogHo4yac 3a6e3neyeHicThb JiiKapsiMU-XipypramMmu cepiieBo-CyAUHHUMU
TaKOX He OyJsia 33/10BiJIbHO0. [[UHAMIiKa KiJIbKOCTI JIDKKOBOT'0 POHAY 06/1aCTi MPO0BXKYBaa MaTH HEraTUBHI TPEHIU
npotaroMm 2018-2021 pokiB. 3pocTaHHsI HaBaHTaXXKeHHs Ha JlikapiB-XipypriB kapziosoriyHoro npodintwo Maao CTiHKy
TeH/IeHLi0 10 36inbeHHs npoTsaroM 2018-2021 pokiB nikoBoi KiJIbKOCTI onepariii, CTaTUCTUYHO AOCTOBipHOI KOpe-
JISILii 3 MiZIBUIIEHHSIM CMepTHOCTI nauieHTiB. TakoX He € J0CTaTHbOMK KiJIbKICTb creliasi3oBaHUX KapAiooriYyHUX 06-
CTeXeHb, IPOBEJeHUX JJIs1 HaceJIeHHs 06J1acTi.

BucHoBKH. Mepeixa, KaipoBe 3abe3edyeHHs Ta JisJIbHICTb KapiosoriyHol ciay»k6u KuiBcbkoi o6.J1acTi He BifnoBi-
Jlal0Th NOTpe6aM HacesJleHHs i BUMararoTb CUCTEMHOTO NiAxoAy 11040 pedOpMyBaHHS Ha PiBHI He MeHIlle KepiBHULITBA
o6J1acTi A4 BUpilleHHS NUTAHHA W00 ONTUMI3alil HalaHHA Kap/ioJIoriyHol JOIOMOI'M HaceJIeHHIO 3 YpaxyBaHHAM
¢dopMyBaHHS TEPUTOPiaIbHUX IPOMA/I.

Katouoei caoea: kapdiosoziuna donomoeza, aikapi-kapdionozu, aikapi-xipypeu cepyego-cyouHHi, oyiHI8aHHs edek-
mueHocmi, deMozpaiuHi NOKA3HUKU.
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