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and circulatory system diseases
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Abstract. The work is devoted to the study of the influence of nutrition of the population of Ukraine on the occurrence of circulatory system
diseases (CSD). The relevance of this topic is conditioned by the widespread prevalence of these diseases in the country and the low effectiveness
of national programs to control them. We determined the statistical relationship between the levels of food consumption and the incidence of CSD
that occurred for the first time. The study was performed using nonparametric Kruskal — Wallis analysis of variance. The level of food consumption
was an independent variable. The dependent variable (response variable) was the primary incidence of CSD (the number of CSD cases diagnosed
for the first time per 100,000 population of the region). The study included 22 regions of Ukraine (all regions, except for the Autonomous Republic
of Crimea, Donetsk and Luhansk regions). The study found that the population levels of actual food consumption in different regions of Ukraine
met the normative values only for the consumption of milk, eggs and vegetables. Consumption of meat, fish, potatoes, fruits, sugar and oil differed
from the norm. The severity of the deficiency in food consumption ranged from 4.9% to 26.2% for meat, from 2% to 43.5% for fish, and from 13%
to 48% for fruits. The severity of excess consumption ranged from 71% to 145% for added sugar and from 2% to 5% for oil. The dependence of the
incidence of CSD on the consumption of fish and potatoes was established: the incidence of CSD in the group of low fish consumption was signifi-
cantly higher than the incidence of CSD in the group of optimal fish consumption (p<0.05), the incidence of CSD in the group of high consumption

potatoes were significantly higher than in the group of optimal consumption (p<0.05).
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Relevance

According to the WHO Regional Office for Europe, about 80% of
all diseases are somehow related to nutrition, and for 41% of them the
nutrition is a leading risk factor. Among these diseases, the circulatory
system diseases (CSD) are of paramount importance [1, 2], which have
become extremely relevant in Ukraine — they rank first in the structure
of disease prevalence (30.67%), mortality (67.3%) and disability. The
population of Ukraine suffering from CSD in 2008 was 25.6 million, in
2011 increased to 26.4 million, and in 2015 reached 27.1 million. If now
this pathology covers 64% Ukrainians, then, according to scientists, by
2030 the number of patients with CSD will increase to 89%. According
to the WHO, the Ukrainian mortality rate from coronary heart disease
in 2015 was 7.5 times higher than the world average and led Ukraine
to the 2™ place in terms of mortality from this pathology and to the 3™
place — in terms of mortality from all ranking diseases of 226 countries
of the world [3].

National measures to control this pathology in the form of nation-
al targeted programs, which are based on early detection of diseases,
dynamic monitoring and targeted treatment, did not significantly af-
fect this situation, and the prevalence of hypertension during the pro-
gram even increased 1.8 times [4, 5].

Meanwhile, according to the WHO, from 30% to 40% of CSD cas-
es can be prevented only by changing lifestyle, including diet. Thus,
the results of the North Karelia project, successfully implemented
in 1972-1997 in Finland, demonstrated the ability to prevent at least
82% of deaths from coronary heart disease by reducing risk factors, pri-
marily through changes in certain eating habits in the population [6].

In the current economic crisis in Ukraine, the problem of diseases
caused by nutrition is becoming even more important. This is due to
the fact that nutritional diseases cause significant economic damage
to the state. Thus, in Ukraine, the annual economic losses due to tem-
porary incapacity for work, disability and premature death from CSD
exceed 2 billion UAH [7], which is almost 85% of GDP of the country.
In Germany, the value of additional annual economic costs, which are
associated only with the diagnosis, treatment and rehabilitation of pa-
tients with nutritional disorders, is 30% of total expenditures in the
health care system, in the USA this figure reaches 137 billion dollars,
in The United Kingdom — 6 million pounds [8].

In these circumstances, the interest in studying the nutrition of
the population of Ukraine seems quite natural.

The aim is to study the statistical relationship between food con-
sumption and the incidence of CSD among the population of Ukraine.
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Materials and methods

Data on food consumption were obtained from the statistical year-
books of the State Statistics Committee of Ukraine «Balances and food
consumption of the population of Ukraine» for the period 2013-2016.
The analysis included the following food groups: meat and meat pro-
ducts, fish, milk and dairy products, eggs, cereals (including bread),
potatoes, vegetables, fruits and berries, added sugar, oil. We studied
the indicators of primary incidence of CSD among the population in
these areas for the same period. Data on the incidence of CSD were ob-
tained from the electronic resource of the Centre for Medical Statistics
of the Ministry of Health of Ukraine [9]. All regions of the country were
included in the study, except for Donetsk and Luhansk regions. The fol-
low-up period was limited to 2016, due to the fact that, starting in 2017,
the state reporting on the incidence of CSD was stopped.

To study the incidence of primary CSD, intensive indicators were
calculated — the number of cases of CSD that were first diagnosed,
per 100 thousand population of the region).

Data on actual food consumption were compared with the Con-
sumption Standards given in Table 1. These standards are indicators
adapted to the objectives of the article, calculated on the basis of
the normative and recommendation documents listed in Table 1, by
converting units of measurement: g/day per 1 person, pcs/year per
1 person (for eggs) into kg/year per 1 person (for other products).

The patterns of the variable’s distribution in variation series were
evaluated using the Shapiro — Wilk test. Because the distribution of vari-
ants was differing from the normal distribution, a nonparametric Krus-
kal — Wallis analysis of variance was chosen to determine whether the
primary incidence of CSD is changed depending on the amount of food
consumption. The level of food consumption was represented as an inde-
pendent variable. The primary incidence of CSD per 100 thousand popu-
lation of the region acted as a dependent variable (response variable).

The numerical series of each independent factor were converted into
a categorical series. For those food products, the consumption of which did
not differ in different administrative regions of Ukraine (or differed less than
in 3 regions), quartiles were used as a grouping feature. In other cases, the
following categories were chosen as a grouping feature: low consumption
(if the actual consumption of the product was less than the lower limit of
the recommended value), high consumption (if the actual consumption
exceeded the upper limit of the recommended consumption) and optimal
consumption (if actual consumption was within permissible limits).

Separately for each of the above groups, the mean values of
consumption and its standard deviation were calculated.
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Table 1 Norms of daily food consumption

Norms of consumption, kg/year

Name of food Recommended levels
Thresholds'

2000 2016  B0O3*
ey memsottaan OV e BA
Potato 1241 94,9 94,9
Meat and meat products 80,3 533 52,9 109,5
Milk and milk products (in terms of milk) 379,6 148,9 355,2 109,5
Fish 20,1 13,14 13,14
Eggs’ 292 197 M
Vegetables and melons 161 11,7 109,9 6
Fruits, berries 90,2 64,2 84
Vegetable oil 13,14 9,13 712
Sugar 36,9 36,5 29,2 18,25

"Thresholds are set by the Law of Ukraine «On Food Security of Ukraine», which was adopted by the Verk-
hovna Rada of Ukraine in late 2011, but on July 5, 2012 was rejected on the initiative of the President of
Ukraine. The rejection of the Law is justified by a number of reasons, including uncertainty in full of the
composition of the products to be included in the food basket. 2In accordance with the product set defined
by the Resolution of the Cabinet of Ministers of Ukraine dated 14.04.2000 N° 656. In accordance with the
product range defined by the Resolution of the Cabinet of Ministers of Ukraine dated 11.10.2016 N2 780.
“World Health Organization (2000) CINDI Dietary Guide (http://www.euro.who.int/document/e70041.
pdf).*We also took into account the sugar contained in confectionery. The indicator calculated by us taking
into account the WHO recommendations.Units of measurement — pcs/year per 1 person.

The null hypothesis of the Kruskal — Wallis test was tested — H:
the groups have the same distribution of median morbidity values.
Quantitative assessment of differences in the distribution of values
was performed using the criterion x-square at the level of signifi-
cance a=0.05. If the calculated significance level p was less than the
critical value a, hypothesis H  was rejected in favour of the alterna-
tive hypothesis H,: each group has a different distribution of the me-
dian values of the dependent variable, i.e. the incidence rate.

Statistical data processing was performed using the software
package Stata (version 14.0).

Results and discussion

According to the Centre for Medical Statistics of the Ministry of
Health of Ukraine, in the period from 2013 to 2016, it was registered
25168031 people with CSD, which was 58% of the population. At least
5% of the population was diagnosed with this pathology for the first
time annually (on average 2166807 cases of primary CSD per year). Inten-
sive primary incidence of CSD varied in different parts of Ukraine from
3121.03 per 100 thousand of population to 6825.3 per 100 thousand of
population, its average value in Ukraine was at the level of 4745.3 per
100 thousand of population. The lowest levels of primary incidence of SD
were registered in Zaporizhzhia, Volyn and Kherson regions — 3121.03,
3656.14 and 3745.69 per 100 thousand of population, respectively. The
highest rates of primary morbidity at CSD were registered in Dniprope-
trovsk, Ivano-Frankivsk, Kyiv and Mykolaiv regions — 6130.84, 6334.56,
6756.77 and 6825.26 per 100 thousand, respectively, which is 1.6-2 times
higher, than in areas with the lowest incidence rates.

The average consumption of meat and meat products by Ukrainians
was 47.1+4.46 kg/year per person, and was below the recommended
consumption rates in all regions of Ukraine, except for only two — Kyiv
and Dnipropetrovsk regions. The deficit of meat and meat products con-
sumption varied in different administrative territories of the country from
4.88% (Kirovohrad region) to 26.2% (Ivano-Frankivsk region). On average
in Ukraine, this figure was 13.4%.

The average per capita consumption of fish and fish products in
Ukraine was 11.1 kg/year. This indicator corresponded to the recom-
mended levels in 5 regions of Ukraine, but in 17 regions it was below the
recommended level. The deficit of fish consumption varied from 2.1%
(Kherson region) to 43.5% (lvano-Frankivsk region), the average level in
Ukraine was 22.7%.

Milk and dairy products are a traditional national food of Ukrainians.
Its actual consumption in Ukraine was 226.8+23.03 kg/year per person and
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did not exceed the recommended levels in all regions of Ukraine. Daily con-
sumption of milk and milk products (in terms of milk) in 1990 was 373 kg/
year per person, but in the next two decades it decreased almost twice. At
the same time, the recommended daily allowance for milk decreased —
in 2000 it was only 149 kg/year per person (408 g/day). There were at least
two preconditions for this: milk production decreased due to the crisis in
the livestock sector and scientific studies appeared that questioned the
usefulness of milk consumption, in particular for the circulatory system.

Consumption of vegetables and eggs in all territorial units of Ukraine
also met the recommended levels. The average per capita levels of con-
sumption of vegetables and eggs in Ukraine were 150+16.3 kg/year and
269+13.5 units/year, respectively.

Ukrainians traditionally consume a lot of potatoes — an average of
150+28 kg/year per person, which is almost 21% more than the recom-
mended amount. Excessive consumption of potatoes was observed in
16 regions of the country and ranged from 13% to 48% of the recom-
mended value. Only in 6 regions (Zaporizhzhia, Odesa, Mykolaiv, Dnipro-
petrovsk, Kyiv and Kharkiv) potato consumption was within the recom-
mended limits.

Deficit of fruits and berries consumption was observed in all regions
of Ukraine. Per capita consumption of fruits and berries in the country av-
eraged 44.9+7.35 kg/year, which was at least 30% less than the recom-
mended value. In different regions of Ukraine, this deficit varied from 2%
(Kyiv region) to 41% (lvano-Frankivsk region).

Another feature of the diet of Ukrainians is the excessive consump-
tion of added sugar— 37+2.9 kg/year per person, which is twice as much
as the WHO recommended amount (18.25 kg/year). The excess of added
sugar in the diet of Ukrainians living in different regions ranged from 71%
in Ternopil region to almost 145% in Cherkasy region.

The average per capita oil consumption met the recommended
levels in 19 regions of the country. On average in the country, this indica-
tor was at the optimal level of 12.5+0.9 kg/year. Excessive consumption
of vegetable oil was observed only in 3 regions — Odessa, Cherkasy and
Mykolaiv, but it was insignificant — did not exceed 2-5% of the recom-
mended value.

To address the question of whether these differences in nutrition af-
fect the incidence of CSD in the population, a Kruskal — Wallis analysis of
variance was performed. The results of the analysis are shown in Table 2.

The data obtained indicate that the groups of independent factors
corresponding to different levels of consumption of meat and meat prod-
ucts, milk and dairy products, eggs, vegetables (except potatoes), fruits
and sugar, have the same distribution of median morbidity values, ie
levels CSD incidence does not depend on the level of food consumption.

Significant differences were found in the incidence rates of CSD in
the groups of fish and potato consumption (Table 2). The incidence of
CSD in the group of low fish consumption was significantly higher than
the incidence of CSD in the group of optimal fish consumption (p<0.05).
The incidence of CSD in the group of high consumption of potatoes was
significantly higher than in the group of optimal consumption (p<0.05).

The number of indicators of food consumption that did not meet the
recommended levels varied in different administrative units of Ukraine
from 7 to 4 out of 10 studied. We compared the incidence of primary CSD
in different regions of the country depending on the number of indica-
tors that did not meet the standards, and did not establish differences
between them (x?=3,602; p=0.3077).

The data we obtained can be useful in developing the main direc-
tions of state policy in the field of national nutrition, the purpose of which
is to prevent food-related diseases, in particular CSD.

It should be recognized that a limitation of our epidemiological study
is that between regions with high and low morbidity, there may be, in ad-
dition to differences in food consumption, also differences in a large num-
ber of other potential determinants of CSD. These factors may include
other dietary features, including salt or margarine intake, environmental
and lifestyle factors, such as lack of physical activity, alcohol or smoking
abuse, and so on.

Conclusions

1. The average population levels of actual food consumption in
regions of Ukraine are corresponded to the recommended values
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Table 2 Results of Kruskal — Wallis analysis of variance
Food Foodproduct  Numberof  Rank Teststatistics
group observations amount ¥ p-value
Meat and meat products 1 7 99
2 4 45
3,665 0,299
3 5 35
4 6 74
Fish Low consumption 17 170
) ) 3,991 0,0457
Optimal consumption 5 83
Milk and dairy products 1 6 56
2 5 80
3,416 10,3318
3 5 49
4 6 68
Eggs 1 6 87
2 5 45
2,400 10,4936
3 5 49
4 6 72
Cereal products High consumption 3 27
- - 2,59 10,2739
Optimal consumption 18 205
Potato High consumption 16 155
. ’ 4,571 0,0325
Optimal consumption 6 98
Other vegetables 1 5 74
2 6 68
2,308 0,5109
3 5 58
4 6 53
Fruits and berries 1 6 68
2 5 28
6,609 10,0855
3 5 64
4 6 93
Sugar 1 6 87
2 5 70
4,534 0,2092
3 5 36
4 6 60
Vegetable oil High consumption 5 81
. ; 4333 10,1146
Optimal consumption 16 168
The number of indicators 7 2 12
of food consumption that 6 5 47
i 3,602 03077
did not meet the 5 10 18
standards
4 5 76

only for milk, eggs and vegetables. Consumption of meat, fish, pota-
toes, fruits, sugar and vegetable oil didn’t meet the norm.

2. The severity of the deficit in food consumption ranged from
4.9% to 26.2% for meat, from 2% to 43.5% for fish, from 13% to 48%
for fruits. The excessive consumption was ranged from 71% to 145%
for added sugar and from 2% to 5% for vegetable oils.

3.The dependence of the CSD incidence on the level of fish and po-
tato consumption was established: the incidence of CSD in the group
of low fish consumption was significantly higher than the incidence of
CSD in the group of optimal fish consumption (x?=3,991; p<0,05), in-
cidence on CSD in the group of high consumption of potatoes were
significantly higher than in the group of its optimal consumption
(x*=4,571; p<0,05).
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XapuyBaHHA HaceneHHA YKpaiHu
Ta XBOPOOU cucTeMun LNPKynALii KpoBi

H.A.Tanywko, I. OryHcaHia
CymcbKuin filepkaBHui yHiBepcuTeT, Cymu, YKpaiHa

AHoTauia. CTaTTa NpucBAYEHa BUBYEHHIO BMUBY XapuyBaHHA
HaceneHHs YKpaiH1 Ha BUHMKHEHHSA XBOPOO crcTeMn KpoBoobiry (XCK).
AKTyanbHiCTb TeMM 06YMOBJIEHA 3HAUHOIO MOLUMPEHICTIO LIX XBOPOO
Ha TepuTopii YKpaiHM Ta HN3bKOK eEeKTUBHICTIO HaLiOHaNbHUX
nporpam 60poTbbu 3 HUMWU. Br3HaYanu CTaTUCTUYHNIA 3B'A30K MiXK
CNOXKMBAHHAM MPOAYKTIB XapyyBaHHA Ta PiBHEM 3aXBOPIOBAHOCTI
Ha XCK, wo BMHMKNM ynepuwe. JJocnigXeHHA NPOBOAUIN
3 BUKOPUCTAaHHAM HemapameTPpUYHOro AMCNepcCinHOro aHanisy
Kpackena — Yonnica. Y AKOCTi He3aneXHoi 3MiHHOI BUCTYNaB piBeHb
CMOXMBAHHA MPOAYKTY XapyyBaHHA. 3aneXHa 3MiHHa (3MiHHa BiiryKy)
ABNANa cob0ko NepBUHHY 3axBOPLoBaHicTb Ha XCK (KinbKicTb BUNagkis
XCK, wo piarHoctoBaHi ynepuue, Ha 100 TUC. HaceneHHA obnacTi).
Y pocnigeHHA BKoYeHi 22 obnacti YKpaiHu (Bci 06n1acTi, 33 BUHATKOM
AP Kpum, [loHeubKkoi Ta JlyraHcbkoi obnactelt). BctaHoBneHo, wwo
nonynAuinHi piBHi GakTMUYHOrO CNOXMBAHHA XapUOBUX MPOAYKTIB
y Pi3HUX obnacTax YKpaiHu BignoBiaany HOPMATVBHUM 3HAaYeHHAM
L 3a CMOXKMBAHHAM MOJIOKA, AELIb Ta OBOYIB. PiBHi CoOXMBaHHSA
m'Aca, pubwu, kapTonni, GpPyKTiB, LyKpy Ta onii BigpisHAnucA Big
HOPMaTVBHUX 3HaueHb. CTyniHb BUpaXkeHOCTi AedilnTy y CNoXKMBaHHi
NPOAYKTIB XapuyBaHHA BapiloBaB B Mexax 4,9-26,2% ana m'aca,
2-43,5% pna punbu, 13-48% ana GpykTis. CTyniHb BUPaKEHOCTI
HaZIMipPHOTO CMOXMBaHHA cTaHOBMB 71-145% ana gogaHoro Uykpy i
2-5% nna onii. BctaHoBneHa 3anexHicTb 3axBoptoBaHoCTi Ha XCK Big
KiNbKOCTi CMOXKMBaHHSA pribY Ta KapTomni: MOKa3HMKMN 3aXBOPIOBAHOCTI
Ha XCK 'y rpyni HM3bKOro CroXuBaHHA prubu G6yny AOCTOBIPHO BHLL
3a NOKA3HWKYM y rpyni oNTUManbHOro CNoXmBaHHA pubn (p<0,05),
MOKa3HUKM y rpyni BUCOKOIO CMOXUBaHHSA KapTomni 6ynu AOCTOBIPHO
BULLi, HX y rpyni onTMMasnbHoro ii cnoxmeaHHa (p<0,05).

KntouoBi cnoBa: xapuyBaHHA HaceneHHs, cepLeBo-CyANHHI XBopoby,
XBOPOOM cucTemMn KpoBOOGiry, npodinakTmka.

Information about the authors:

Halushko Natalya A. — Candidate of Medical Sciences, Senior Lecturer of the Department of Pub-
lic Health, Sumy State University, Sumy, Ukraine.

Ifeoluwa Ogunsanya — 6th year student of the Medical Institute of the Sumy State University,
Sumy, Ukraine.

Address for correspondence:

Natalya Halushko

40014, Sumy, Academicst., 9

E-mail: galnatmed@gmail.com

WWW.UMJ.COM.UA | YKP. MELL. YACOMWC, 3 (143) - V/VI1 2021

Binomocri npo aBTopiB:

Hatania AxatoniiBHa fanyliko — KaHAMAAT MeAMYHUX HAyK, CTapLumii BUKNaday kageapu
rpoMazcbKoro 330poB’a (ymcbKoro AepxaBHoro yHiepcutety, Cymu, Ykpaita.

Ipeonoysa OryHcatia — crynentka VI Kypcy MepamuHoro iHCTUTyTy CyMCbKOTO [iepXaBHOMO
yHiepcuTety, Cymm, Ykpaia.

Apnpeca ans KopecnoHpeHuii:

Hatanis [anywko

40014, m. Cymn, Byn. AkagemiuHa, 9

E-mail: galnatmed@gmail.com

Received: 24.05.2021
Accepted: 27.05.2021

3



