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ESTIMATION OF THE AIR EMISSIONS OF POLLUTANTS INFLUENCE ON PRIMARY
MORBIDITY INDICATOR OF THE POPULATION :
CASE IN KHARKIV REGION — UKRAINE

Purpose. To establish structural shifts in the indicators of the primary morbidity of the population, and
to determine the relationship between the indicators of emissions of pollutants into the air and the primary mor-
bidity of the population of the Kharkiv region.

Methods. We used system approach, statistical methods.

Results. The structure and dynamics of the number of newly registered cases of diseases and primary mor-
bidity of the population were considered during the period from 2004 to 2017. A correlation-regression analysis
of the relationships between emissions and primary morbidity by disease classes in the Kharkiv region was made,
which showed the presence of a moderate correlation between the phenomena. The synthesized regression equa-
tions can be used to determine the influence of each individual factor (SO2, CO2, N2O emissions) on the primary
morbidity of the population for different classes of diseases. In the structure of primary morbidity of the population
of Kharkiv region, the major share is made up of diseases of the respiratory, circulatory and nervous systems -
their share increased from 49% in 2004 to 51% in 2017 year.

Conclusions. The indicators of primary morbidity by diseases of the genitourinary system, nervous system,
circulatory system and congenital malformations were the most sensitive to air pollutions and emission CO- into
the atmosphere. The most negative impact on the values of all classes of primary morbidity in the Kharkiv region
have CO., N2O.

KEY WORDS: environmental factors, primary morbidity, Kharkiv region, dynamics of morbidity, emis-
sions, pollutants
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OLIHKA BIIVIUBY BUKHUAIB 3ABPYJHIOIOYUX PEHOBUH Y ATMOC®EPY HA ITOKA3-
HUKHN TMEPBUHHOI 3AXBOPIOBAHOCTI HACEJIEHHS (HA TTPAUKJIAII XAPKIBCHKOI OB-
JIACTI)

Meta. BcTaHOBUTH CTPYKTYpHI 3MiHM Y ITIOKa3HHKaX IIEPBHHHOI 3aXBOPIOBAHOCTI HACEJICHHS, Ta BU3HA-
YUTH B32EMO3B’ 130K MiX IMOKa3HUKAMHU BUKHUIB 3a0pyIHIOIOYNX PEUYOBHH B aTMOC(EPHE TIOBITPs Ta IIEPBUHHOIO
3aXBOPIOBAHICTIO HaceIeHHs XapKiBCbKOT 001acTi.

Metoau. CUCTEMHUIN MiIXi[, CTATUCTUYHI METOIH.

PesyabtaTu. [IpoananizoBaHo CTpyKTypy M JUHaMIKy KUIBKOCTI BIIEpIIE 3apeecTPOBAHMX BHIIAJIKIB 3a-
XBOPIOBaHb Ta MEPBUHHOI 3aXBOPIOBAHOCTI HacelieHHs 3a nepioa 3 2004 mo 2017 pp. 3ailicHeHO KoOpesLiiiHo-
perpeciiiHui aHali3 3B’A3KiB MDK 0OCsAraMH BHKHJIIB Ta NEPBHHHOIO 3aXBOPIOBAHICTIO 3a KJlAaCaMHM XBOPOO Y
XapkiBChKiit 0071acTi, IKMi TOKA3aB HAIBHICTH MOMITHOTO 3B’ 513Ky MiX siBUIIaMi. CHHTE30BaHi piBHSHHA perpecii
MOXXHA BUKOPHCTOBYBATH JUIsS BU3HAUCHHS BIUIMBY KO>KHOTO okpemoro dakropa (Bukuny SOz, CO2z, N2O) Ha
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MEpBUHHY 3aXBOPIOBAHICTh HACEJIEHHS 32 PI3HUMHM KjacaMy XBOp0O. Y CTPYKTypi NEpBHHHOI 3aXBOPIOBAHOCTI
HacesleHHs XapKiBChKOI 00JIacTi 3HaYHy 4acTKy 3aliMaloTh XBOPOOW OpTaHiB JAWXaHHS, CUCTEMH KpOBOOOIry Ta
HEPBOBOI CHCTEMH — iX muTOMa Bara 30utsinmnacs 3 49% B 2004 p. mo 51% 8 2017p.

BucnoBku. Haii6inbm 4y TIMBUMY 10 BUKHAIB HIKiHBUX pedoBHH Ta CO2 B aTMOc(epy BUSBHIHCS I10-
Ka3HUKH MIEPBUHHOI 3aXBOPIOBAHOCTI HA XBOPOOM ce4OoCTaTeBOi CUCTEMH, HEPBOBOI CHCTEMH, CUCTEMH KPOBO-
00iry Ta ypomxeni anoMaunii. Haii0iipI1 HeraTHBHMH BIUTMB Ha 3HAYSHHS MTOKA3HUKIB YCiX KJIaciB MEPBUHHOI 3a-
xBoproBaHocTi Ha XapkiBmuHI 4uHATE CO2, N2O.

KJIFOYOBI CJIOBA: exonoriuHi YMHHUKY, IEPBUHHA 3aXBOPIOBAHICTh, XapKiBChKa 00JIaCTh, JHHAMIKA
3aXBOPIOBAHOCTI, BUKHUH, 3a0pyXHIOIOY] PEUOBHHU
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OLEHKA BJIMSIHUSA BBIBPOCOB 3AT'PA3HAIOUINX BEHIECTB B ATMOC®EPY HA I10O-
KA3ATEJU IEPBUYHOM 3ABOJIEBAHUSI HACEJIEHU A (HA TIPUMEPE XAPBKOBCKOMH OB-
JIACTH)

Ieab. YcTaHOBUTH CTPYKTYPHBIE CIBUIH B TOKA3aTEINAX IEPBUYHON 3a001€BaEMOCTH HACEIEHHS, U OTIpe-
JIETIUTh B3aUMOCBSI3b MEXK/Iy NOKa3aTeIsIMU BIOPOCOB 3arps3HSIONINX BELIECTB B aTMOC(EPHBIA BO3AYX M Iep-
BUYHO# 3200J716BaEMOCThIO HaceCHUs XaphbKOBCKOM 00JIACTH.

Metoabl. CHCTEMHBIH MOAX0/], CTATUCTUYSCKUE METOBL.

Pe3yabTaThl. PaccMoTpeHbI CTPYKTypa U TUHaMKKa KOJMYECTBA BIIEPBbIC 3apETUCTPUPOBAHHBIX CIIydaeB
3a0oJIeBaHMi U IEPBUYHOI 3a001eBaeMoCcTH HaceneHus 3a nepuox ¢ 2004 o 2017 rr. [IpoBenen koppensuu-
OHHO-PErpeCCHOHHBIN aHaNN3 CBs3ei MeX Iy 00beMaMu BBIOPOCOB U MEPBUYHOI 3200J1€BaEMOCTHIO MO Kilaccam
Gosie3Hel B XapbKOBCKOW 00J1aCTH, KOTOPBIH MOKa3aJl HAJTMYKME 3aMETHOM CBSI3H MEXKAY ABICHUIMH. CHHTE3HpPO-
BaHHBIC YPaBHEHHS PErPECCUH MOKHO HCIIOIb30BaTh IS ONIPEACICHHS BIMSHUS KaKAOTO OTAEIBHOTO (haKkTopa
(Be1OpOC SO2, CO2, N20O) Ha mepBrYHYO 32007IeBaEMOCTh HACEICHUS IO pa3IMIHBIM KilaccaM Oose3Hei. B ctpyk-
Type HNEepBUYHON 3a0051eBa€MOCTH HacelleHHs1 XapbKOBCKOH 00JAaCTH 3HAYMTENBHYIO OO 3aHUMAIOT OOJIE3HU
OPTaHOB JBIXaHMUS, CHCTEMBI KDOBOOOpAIIEHHs M HEPBHOW CHCTEMBI - MX yJIeIbHBIN Bec yBemmumics ¢ 49% B 2004
rr. 10 51% 8 2017

BoiBoabl. Haubonee 4yBCTBUTENBHBIMU K BhIOpOCaM BpenHbiX BeuiecTB 1 COz B arMocdepy OKazaliuch
MOKa3aTeIn NMepPBUYHOMN 3a001eBaeMOCTH OOJIE3HIMH MOYETIONIOBON CHCTEMBI, HEPBHOM CHCTEMBI, CUCTEMBI Kpo-
BOOOpaIeHus ¥ BpOXKACHHBIe aHOManuu. Hanbosee HeraTuBHOE BIMSHUE Ha 3HAYCHUS IOKa3aTeleil Bcex Kiac-
COB TIEPBUYHOI 3a0071€BaeMOCTH B XapbKOBCKO# obsactu okassiBator COz, N2O.

KJKOUYEBBIE CJIOBA: skonorudeckue GpakTopsl, epBUYHas 3200J1eBa€MOCTb, XapbKOBCKas 00J1acTh,
JMHAMHKa 3a00J1€Ba€MOCTH, BEIOPOCH, 3arpsI3HAIOIINE BEIECTBA

Introduction

Healthy human life in a nature friendly President of Ukraine on the Sustainable Devel-
environment is an indisputable privilege and a opment Goals of Ukraine until 2030 [1].
global goal of sustainable human development. Thus, the analysis and monitoring of fac-
For a long time, Ukraine has been dominated by tors influencing the implementation of sustain-
resource- and energy-intensive industries and able development goals in Ukraine, namely -
technologies, raw material-oriented exports, ex- ensuring a healthy lifestyle and promoting well-
cessive concentration of production in industrial being for all at any age, ensuring openness, se-
regions, which is counter-productive for envi- curity, sustainability and environmental sustain-
ronment friendly living. The level of socio-eco- ability of cities and other settlements, is im-
nomic development, welfare and health of the portant. The dynamics of morbidity in the
population does not correspond to the natural, Kharkiv region due to the influence of anthro-
scientific and technical, production potential of pogenic factors have not been studied well. The
Ukraine. In addition, Ukraine has international analysis of trends in the incidence and preva-
obligations to ensure the goals of sustainable lence of diseases among the population is an im-
development, defined by UN strategic docu- portant component of planning strategic areas
ments and enshrined in the Order of the of social development of the region, medical
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care, scientific basis for developing an effective
system for preserving and promoting public
health. Therefore, the study of factors influenc-
ing the primary morbidity of the population at
the present stage is important for such an eco-
nomically powerful region of Ukraine as
Kharkiv region.

Research into the problems of morbidity
and health of the population is of interest to not
only medical scientists, but also to geographers,
demographers, ecologists, and economists. The
issues relating to regional population morbidity
and factors contributing to this were covered in
the works of Ukrainian scientists - Mezentseva
N.l., Batychenko S.P., Mezentseva K.V.[2],
Krainyukova O.M., Yakusheva A.V.[3],
Shevchuk L.T., Gutsulyak V.M. [4], Bara-
novsky V.A., Pirozhenko K.G., Shevchenko
V.0., Kornus O0.G.,, Kornus A.O., [5],
Shishchuk V.D., Volosovets O.P., Krivopustov
S.P. [6], Kryuchko T.0O., Honchar M.O., Aba-
turov O.E., Bolbot Yu.K., Kuzmenko A.Ya.,
Loginova 1.0., Squarska O.0., lordanova S.V.
and other. The impact of environmental factors
on public health was considered in the works of
Voitko O.V., Omelchuk C.T., Ostapchuk Yu.M.
[7]1, Nekos, A.N.; Medvedeva, Yu.V. [8],

Tsyganenko O.l., Khomenko .M., Persheguba
J.V. [9] and others.

Demographic situation in Ukraine began
to be characterized as a crisis in the late 80's of
the twentieth century [10]. This was due to neg-
ative natural population growth due to declining
birth rates and increasing death rates, declining
life expectancy, an aging nation, and migratory
outflows. At that time and later, most econo-
mists and demographers associated Ukraine's
lag from developed countries in terms of life ex-
pectancy and mortality rates with the socio-eco-
nomic crisis in society, a difficult transition to
market relations [11]. However, these are not
the main reasons influencing demographic pro-
cesses. Population mortality is also naturally
and ecologically conditioned as repeatedly
stated in the reports of the World Health Organ-
ization [12], and directly depends on the mor-
bidity of the population [13].

The aim of this study is to establish struc-
tural changes in the indicators of primary mor-
bidity of the population. We also aim to deter-
mine the relationship between the indicators of
emissions of pollutants into the atmosphere and
the primary morbidity of the population of
Kharkiv region.

Materials and methods

The study is based on the analysis of pub-
lished statistical data of the Main Department of
Statistics in Kharkiv region, the State Statistics
Service of Ukraine. For the study we used gen-
eral scientific methods - a systematic approach,
analysis and synthesis, statistical methods
(grouping, graphics, correlation and regression
analysis, time series etc.). For the study environ-
mental and medical-demographic phenomena
for processing statistical materials was used Mi-
crosoft EXCEL software package. Calculations
of multiple regression were performed using

During the period from 2004 to 2017, the
number of newly registered cases of the disease
among the population decreased from 2326.3 to
1777.2 thousand people (by 23.6%). The de-
crease in cases of newly registered diseases oc-
curred not only in absolute terms (549.1 thou-
sand people) but also in relative terms - from
811 persons/1000 populations to 658

Results
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Microsoft EXCEL (Analysis ToolPak -> Re-
gression).

The period from 2004 to 2017 was cho-
sen for the study, which covers all the necessary
medical, demographic and environmental indi-
cators. The structure and dynamics of the num-
ber of first registered cases of diseases were
considered, and the indicator of primary mor-
bidity of the population was calculated as the ra-
tio of the number of first registered cases of dis-
eases among the population per year to the av-
erage annual number of available population.

persons/1000 population, or by 18.9% (Fig. 1).
The annual average rate of decline in primary
morbidity over the 14-year period from 2004 to
2017 was 1.6%.

In the structure of morbidity, which is reg-
istered for the first time, the major share is occu-
pied by respiratory diseases, their share increased
from 35% in 2004 to 40% in 2017 (Fig. 1).
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Diseases of the circulatory system make a sig-
nificant contribution to morbidity. On the posi-
tive side, their share decreased from 11% in
2004 to 8% in 2017. The proportion of other dis-
eases (neoplasms, diseases of the nervous and
urogenital systems, skin and subcutaneous tis-
sue diseases, diseases of the musculoskeletal
system and connective tissue, congenital anom-
alies) remained in 2017 at the same level as in
2004. A significant proportion of first-time
cases are related to "other causes" - 25% in 2004
and 24% in 2017.

During the same period (2004 —2017) the

guantitative indicators and chemical composi-
tion of pollutant emissions into the atmosphere
in the Kharkiv region were analyzed. Infor-
mation on emissions of pollutants into the at-
mosphere is provided by the State Statistics Ser-
vice of Ukraine in accordance with the Method-
ological Regulations [14]:

* greenhouse gas emissions (N2O, CHya,
HFCs, PFCs, SF);

* emissions of pollutants (NOx, CO,
NMVOC, NHjs);

» emissions of solid suspended particles
(less than 10 pm and 2.5 pum).
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Fig. 1 — Dynamics of first registered cases of diseases of the population of Kharkiv region in 2004 - 2017,
per 1000 people (http://kh.ukrstat.gov.ua/index.php/zakhvoriuvanist-naselennia )

During the study, the total impact on the
incidence of all these emissions into the atmos-
phere was analyzed, as well as the impact of in-
dividual substances - sulfur dioxide, nitrogen
dioxide, carbon dioxide. The above compounds
cause harmful effects on the human body in
concentrations above the maximum allowable
(MPC). According to the authors [5] - "Dust
causes allergic diseases, pneumonia, bronchial

60

asthma, infectious diseases, cardiovascular dis-
eases, malignant neoplasms. Carbon monoxide
is the cause of oxygen starvation, fatal lesions,
the development of inflammatory processes in
the respiratory tract and lung tissue, tachycar-
dia, arrhythmia, increased blood pressure, in-
creased stroke and cardiac output, suppression
of vascular tone, erythrocytosis, hyperglycemia
and glucose acidosis, detoxification of the liver
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and kidneys. Mild poisoning is manifested by
general malaise, headache. Severe poisoning
develops coma, and later - nervous disorders in
the form of paralysis, paresis, memory loss, in-
ability to prolong mental stress. Silicon dioxide
- gives severe lung disease. Nitrogen oxide -
pulmonary edema, disorders of vitamin metab-
olism. Hydrocarbons - headache, dizziness. Sul-
fur oxide - pulmonary edema, pharynx and res-
piratory paralysis, severe nervous disorders,
mental disorders, Yokkait asthma.

In Fig. 2 shows emissions of pollutants
(greenhouse gases, NOx, CO, NMVOC, NHs,
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emissions of solid suspended particles less than
10 um and 2.5 pm) per 1 person (kg/person) and
separately - carbon dioxide (t/person). As you
can see, there was a reduction in all pollutant
emissions from 102.9 kg/person to 16.7 kg/per-
son, i.e. more than 6 times, and carbon dioxide
emissions from 3.87 t/person to 2.15 t/person,
i.e. decreased by 1.8 times. The most noticeable
reduction in emissions of all pollutants occurred
in the period from 2014 to 2017, while from
2004 to 2013 the emissions into the atmosphere
remained at an average of 108.3 kg/person of
pollutants and 4.4 t/person of carbon dioxide.
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Volumes of pollutant emissions, kg?person.

e Carbon dioxide emissions, t / person.

Fig. 2 — Volumes of pollutant emissions into the atmosphere and carbon dioxide per capita
for 2004 - 2017 in Kharkiv region
(http://kh.ukrstat.gov.ua/navkolyshnie-seredovyshche-stat/1058-vykydy/1478-vykydy-dioksydu-sirky-

ta-oksydiv-azotu-v-atmosferne-povitria-1990-2014-rr and http://kh.ukrstat.gov.ua/dynamika-vyky-

div-zabrudniuiuchykh-rechovyn-i-dioksydu-vuhletsiu-v-atmosferne-povitria)

J. Robbins found that human health de-
pends on the environmental situation [5, p.29],
so the next stage of the study was a correlation-
regression analysis of the relationship between
emissions per capita and primary morbidity by
disease classes in Kharkiv region for the period
2004 - 2017. The results of calculations of cor-
relation coefficients are presented in Table 1.

Thus, the most dependent on the environ-
mental situation in the Kharkiv region were the
incidence of diseases of the genitourinary sys-
tem, nervous system, circulatory system - as ev-
idenced by correlation coefficients with values
greater than 0.6, which corresponds to a moder-
ate relationship on the Cheddock scale. Inci-
dence rates of congenital anomalies were in-
versely related to the amount of emissions into
the atmosphere. Thus, the primary morbidity of

61

diseases of the nervous system decreased since
2004 from 22.7 cases/1000 people to 20.3 (by
10.6%), diseases of the circulatory system from
90.5 to 50.9 per 1000 people (in 1,78 times),
diseases of the genitourinary system from 53.8
to 45.0 per 1000 people (16.4%), and congenital
anomalies increased from 1.6 times - from 1.0
to 1.6 per 1000 people. Nitrogen dioxide and
carbon dioxide have the greatest impact on all
types of diseases in the Kharkiv region.

To construct multiple regression on the basis of
the data in Table 1, classes of diseases and pol-
lutants were selected, the correlation coefficient
between which was more than 0.5. Thus, multi-
factor models of linear relationship between the
studied phenomena were synthesized, which are
presented in Table 2.
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Table 1
Correlation coefficients between emissions of substances into the atmosphere
and primary morbidity of the population of Kharkiv region
Dependent variable (number of first registered cases of diseases,
% Per 1000 people)
5T =
2 2 S o B »
58 £ s | 23 S | .28
g o g 21 8 |8 | $% 2 | 2E5
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= 2 © o Q3 S & ) D E S @)
© ) 9 2L v " o c o
) = < Q Ao @ £ ) SIS
S = @ c "N o < SE=
5 s | 33 b =
25 S Es
Sulfur dioxide 0,626 | 0,369 | 0,381 | -0,234 | 0,159 0,230 0,428 -0,305 0,254
Nitrogen dioxide | 0,195 | 0,617 | 0,651 | -0,159 | 0,517 0,525 0,687 -0,569 0,583
Carbon dioxide | 0,488 | 0,621 | 0,637 | -0,099 | 0,434 0,487 0,627 -0,536 0,515
All emissions 0,344 | -0,208 | -0,257 | -0,012 | -0,216 | -0,262 -0,527 0,176 -0,202
except CO,
Table 2

Dependence of primary morbidity of the population of Kharkiv region on
volumes of SO, CO;, N2O emissions into the atmosphere per 1 person (2004 - 2017)

Classes of diseases Equation of dependence R-square
Diseases of the circulatory system V=1,87+1,72X1+26,8X>+1,19X3 0,65
Diseases of the genitourinary system | V=373 -0,31X:+3,83X>+X3 0,56
Diseases of the nervous system V =14-0,2X;+3,31X>+0,05X3 0,61
Congenital anomalies vV =2,1+0,02X1-0,27X»-0,02X3 0,51

General view model
Y = aptay Xi+ axXot azXG,

where ¥V —is the corresponding level of primary
morbidity;
X1 — sulfur dioxide emissions;
X, — carbon dioxide emissions;
X3 — emissions of nitrogen dioxide;
ai,ay ,az — regression coefficients;
ao — baseline morbidity, i.e. without taking into
account the impact of emissions into the atmos-
phere.

Based on the synthesized equations, we
can simulate the situation and calculate the fore-
cast in the absence of pollutants emissions into
the atmosphere, ie at X1 = X2 = X3 = 0, or at
other values (reduced or increased) of these
emissions into the air. This will allow predicting
the probable levels of additional primary mor-
bidity (in case of deterioration of the environ-
mental situation) or an increase in the number
of healthy people (subject to further reduction
of pollutants emissions into the atmosphere).

Discussion

Important in the territorial-nosological
analysis is the assessment of the relationship be-
tween the quantitative and qualitative composition

of environmental pollution and the structure of
morbidity. Such a study was conducted at the re-
gional level for the Kharkiv region.
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As you can see, most of the consequences
of poisoning are diseases of the respiratory,
nervous and cardiovascular systems of the hu-
man body. And these 3 classes of diseases make
up the vast majority of cases of primary morbid-
ity in the Kharkiv region, the share of which in-
creased from 49% in 2004 to 51% in 2017.

For the group "other causes" of the mor-
bidity, the correlation coefficients, according to
the Chaddock scale, indicate a moderate rela-
tionship between air emissions per capita. The
group of "other cases of diseases" according to
the International Statistical Classification of
Diseases and Related Health Problems (ICD-
10) includes the following diseases - some in-
fectious and parasitic diseases; diseases of the
blood and blood-forming organs and certain
disorders involving the immune mechanism;
diseases of the endocrine system, eating disor-
ders and metabolic disorders; mental and be-
havioral disorders; diseases of the eye and ap-
pendages; diseases of the ear and papilla; dis-
eases of the digestive system; pregnancy, child-
birth and the postpartum period; certain condi-
tions that occur in the perinatal period; symp-
toms, signs and abnormalities found in labora-
tory and clinical studies, not classified in other
headings and external causes of morbidity and
mortality. However, this group in terms of dis-
ease genesis is the most heterogeneous

compared to other disease groups, so it requires
a separate study.

Regarding the groups of primary morbid-
ity, which showed a weak dependence on pollu-
tant emissions into the atmosphere (r <0.5) - res-
piratory diseases, skin and subcutaneous tissue
diseases, diseases of the musculoskeletal sys-
tem and connective tissue, they also require fur-
ther study. Recent researches by Sasha
Khomenko, MSc Marta Cirach and others [15],
Jerrett, M., Burnett, R. T. and others [16] have
shown that air emissions affect morbidity and
mortality, especially in urban areas, such as
large European and American cities. Also, the
authors of Kenneth Y. Chay, Michael Green-
stone [17], found that air pollution has the great-
est impact on infant mortality.

Thus, air pollution has a detrimental ef-
fect on our lives in many ways. Therefore, fur-
ther studies of the impact of air emissions on the
primary morbidity of the population should be
conducted - place of residence - rural areas or
urban geosystem, sex-age cohorts, as well as in-
dicators of professionally oriented groups (in-
dustrial workers (including in terms of occupa-
tional diseases), office workers and those who
work outdoors). In addition, primary morbidity
rates should be analyzed in conjunction with
relevant mortality rates.

Conclusions

During the period from 2004 to 2017 in
the Kharkiv region there has been a decrease in
the number of emissions of pollutants into the
atmosphere, which coincides with a decrease in
the number of cases of newly registered morbid-
ity of the population of the region. Primary mor-
bidity rates decreased in 2017 compared to 2004
by 18.9%, while emissions were reduced by 6
times and carbon dioxide emissions by 1.8 times
(a significant reduction in emissions occurred
after 2014, which can be explained with
changes in foreign policy and socio-economic
changes in the country and the region as a
whole).

Primary morbidity is the result of en-
dogenous and exogenous causes, and the per-
formed correlation-regression analysis of the
impact of pollutant emissions into the atmos-
phere on the primary morbidity of the
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population showed only a moderate relation be-
tween them. The most sensitive to emissions of
pollutants and carbon dioxide into the atmos-
phere were the indicators of primary incidence
of diseases of the genitourinary system, nervous
system, circulatory system and congenital
anomalies. Nitrogen dioxide and carbon dioxide
have the most negative impact on the values of
indicators of all classes of primary morbidity in
Kharkiv region.

Carried out correlation-regression anal-
ysis and modeling of primary morbidity de-
pending on the indicators of pollutants emis-
sions into the atmosphere is of practical im-
portance. Thus, it is possible to determine the
impact of each individual factor (emissions of
nitrogen dioxide, sulfur dioxide and carbon di-
oxide) on the primary morbidity of the popula-
tion for different classes of diseases.
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