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SIKICTb MOBITPA MHT/IOBAX NPHMILLERD
fiIK BAXIABA AETEPMIHAHTA 3[0POB’A
TA NPIOPHTETHE 3ABAARKSA
Y FANY3I MIIEHA CEPENOBHILA
HHUTTENIANbHOCTI NHOAHHA

Pe3stome. Slkicmb mo8impsi npuMILeHb € 8aXIUB0H 0emepMiHaHmMor 300po8's MoOUHU.

Mema. lNposecmu rnopigHsinbHUL aHasi3 XiMidHO20 cknady noeimps 8cepeduHi XUMIo8UX NPUMILLEHb Pi3HO20 mury i 8U3Ha4YUMu
0xepera emicii XiMiYHUX PEYOBUH.

Mamepianu ma memoodu. BukopucmaHo daHi KOMMIIeKCHOI MOKCUKO/I020-2ieieHIYHOT OUHKU M08impsi Pi3HO20 mury MpuMilieHb
y micmi Kuesi (2015-2019 pp.): 10388 nnaHosux docnidxeHs i 1458 docnidxeHs, sukoHaHux Y «Kuiscwkuli micbkuti LIKITX MO3
YkpaiHu» (2015-2019 pp.) 3a ckapeamu epomaldsH (y 368’A3Ky 3 HasieHICMIO HEeMmpuUEMHO20 3anaxy). 3acmocosaHo Memodu
CUCMeMHO20 ma MOPIBHSIIbHO20 aHarni3y, caHimapHo-2i2ieHiyHi ma caHimapHo-ximiyHi Memodu. CmamucmuyHy 06pobKy daHux
8UKOHaHO 3a 0oromoezoto rpoepamu IBM SPSS Statistics 29.0.0.0.

Pe3ynbmamu. Pesynsmamu 0ocnioxeHHs XiMidHO20 ckriady nogimpsi 0eMOHCMpPyomb, Wo ceped npumilieHsb, Wo obecmexysa-
niucs y nnaHos8oMy ropsidky, HasieHicmb eioxuneHb cmaHosurna 17,8 % (8id 4,7 % 0o 23,7 %), a nid 4ac obcmexeHb MPUMILIEHD
3a cKkapeamu epomadsiH — 74,5 % (8id 40,6 % 0o 86,4 %). Ckapau epomadsiH byru 0byMoerneHi HernpUEMHUM 3arnaxoM nosimpsi
8cepeduHi ixHix ocerb. Y cknadi nogimpsi 8UsIBIEHO BUCOKI pigHi: chopmarnbOezidy, cheHory, auemoHy, A800KUCY a3omy, OKCUdy
syeneuto, bymunauemamy. [Jxepenamu emicii XimiyHux 3abpydHtogadie byru npedmemu nobymy (mebri), bydieenbHi ma 0300-
6rrosanbHi Mamepianu (noniMepu), uio BUKOPUCMOBYBATLCS NEPe8axHo Mid Yyac nposedeHHs peMOHMHuUX pobim, abo 8 HO80by-
0osax. Takox byro ecmaHo8reHo, WO Ha SIKICMb Mosimpsi He2amugHO 8MIUHYIU MOPYLWEHHS PexuMie eeHmunsuii abo i eidcym-
Hicmb,; HeHanexHe npubupaHHs; MPoeedeHHs1 PEMOHMHUX Pobim y npumilyeHHsIX, 0e nocmitHo nepebysaroms modu; 3bepicaHHs
pedel, Wo € OxepesioM eMicii XiMIYHUX peqyosuH ma iH.

BucHoeku. 3a pesynbmamamu 0ocnioxeHb XiMidHO20 cknady rmosimpsi 8cepeduHi XUmaogux npuMilyeHb nidmeepdxeHo
HeobXiOHICMb MOCUNEHHS iHhOPMY8aHHS HacesieHHs MPo WKIOueul enue 3abpydHeHo20 nosimpsi Ha 300p0o8’s MMoOUHU, 30Kpe-
Mma dimell, @ Makox 4ymiueux KOHMUHaeHmie.

Knrovoei crioea: nosimps ecepeduHi npumityeHs, «cuHOpom xeopoi bydieniy, cheHon, hopmarnbieei.
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'L.I. Medved’s Research Center of Preventive Toxicology, Food and Chemical Safety,
Ministry of Health, Ukraine" (State Enterprise), Kyiv, Ukraine
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INDOOR AIR QUALITY AS AN IMPORTANT DETERMINANT OF HEALTH AND
A PRIORITY TASK IN THE FIELD OF HUMAN ENVIRONMENTAL HYGIENE

Abstract. According to WHO definition, indoor air quality is an important determinant of human health. Emissions from building
materials, furniture, and consumer goods, combustion processes, and infiltration of polluted atmospheric air are considered
the main sources of hazardous chemicals and solid pollutants in indoor air.

Aim. To conduct an analysis of the results of comprehensive sanitary and hygienic studies of air quality in residential buildings
and apartments in order to determine priority chemical pollutants and products of their transformation; justify the need to
improve the air quality monitoring system of residential premises taking into account modern WHO recommendations.
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Materials and Methods. The study of air samples of residential premises was carried out on the basis of the L.I. Medved's
Research Center of Preventive Toxicology, Food and Chemical Safety of the Ministry of Health of Ukraine (2000-2015) and
Kyiv Center for Disease Control and Prevention of the Ministry of Health of Ukraine (2015-2019). A comprehensive toxicological
and hygienic assessment of the air in residential premises was carried out based on the appeals of citizens who complained
about the unpleasant smell of the air. A total of 123 residential objects (856 samples) were investigated. Applied methods of
systematic and comparative analysis, cross-sectional survey method (survey of residents of residential buildings and apart-
ments), sanitary and hygienic methods; sanitary and chemical methods (29 methods according to the institution's accredita-
tion). Statistical data processing was performed using the IBM SPSS Statistics 29.0.0.0 program (Spearman correlation analy-
sis), with p<0.05.

Results. A high level of chemical air pollution in residential premises, carried out based on citizen complaints, was established.
Various external and internal sources of chemical air pollution were determined, in particular by marker pollutants: formalde-
hyde, phenol, and acetone. It has been established that the cause of their emission into the air is household items (furniture),
various construction and finishing materials (polymers), which are used mainly during repair work or in new buildings. A direct
positive connection was found between the level of exceeding the maximum permissible limit of marker chemical pollutants
and the well-being and health of residents of settlements. Symptoms such as fatigue, cough, diseases of the upper respiratory
tract, headaches and dizziness, allergic conditions were most often observed, which determines the urgency of improving the
preventive work of primary care doctors — family medicine in the direction of detecting pre-pathological conditions among
healthy individuals and especially sensitive contingents (children, teenagers, pregnant women) living in the conditions of a "sick
building".

Conclusions. The unsatisfactory state of air inside residential premises determines the need to improve the existing system
of monitoring the quality of air inside residential premises, in particular, improving methods of sampling and analysis of priority

chemical indoor air pollutants to assess the risk of their combined action.
Keywords: indoor air, "sick building syndrome”", phenol, formaldehyde.

BcTyn. 3a BusHaueHHam BOOS, sikicTb NoBiTps BCepe-
AVHI NMPUMILLEHb € BaXKNMBOK AETEPMIHAHTOK 340POB'S
noauHK. OCHOBHUMM Ikepenamm HebeaneYHMX XiMivHNX
PEYOBWH Ta TBEPAMX MOSOTAHTIB Y NOBITPI MPUMILLEHb
BBaXaKOTbCS eMicii 3 ByaiBenbHMX Ta 03000mH0BanbHMX
martepianis, MeOmiB Ta CMOXWBYMX TOBApIB, XiMIYHMX
PEYOBMH, LLO YTBOPWUITNCS B MPOLECI FOPiHHS, @ TaKoX
MPOHUKHEHHS! 3aBpyAHEHOT0 aTMOCCHEPHOTO MOBITPS.

Y YnCneHHVX SOCHmKEHHSIX, MPOBEAEHUX AepKaBamu-
uneHamu €ponericbkoro periody BOO3, nosigomnsino-
CS NPO KOHUEHTpaLi XiMiYHUX PEYOBWH Y MOBITPI NpUMI-
LLeHb, WO iCTOTHO MepeBMLLYHOTb AOMYCTUMI 3HAYEHHS,
30KpeMa y AuTSUMX 3aKnafax, LWKorax, LeHTpax 4eHHOro
Jornagy Ta AuTauux capkax. bBinblicTb BUSIBAEHWX
3abpyaHtoBaYiB MOBITPS! MOXYTb HEFATVMBHO BMIMBATY Ha
300pOB'A AiTell Ta 0COBNMBO YyTNMBKX KOHTVUHIEHTIB.

BpaxoBytoum, WO MeLLKaHLUi MiCT OinbluiCTb CBOrO
yacy nepebyBaloTb Y MPUMILLEHHI, A€ WMOBIPHICTb
CMiNbHOI Aii YICneHHUX HebeanevHnx 3abpyaHoBaYiB y
MOBITPi MpUMIlLieHb BKCOKA, HEODOXigHO 3AiCHIOBaTH
MOCTIiHWIA KOHTPOMb PU3WKIB, MOB’SI3aHMX 3 XiMIYHWUM
3a0pyaHEHHSIM NOBITPS XUTMOBUX MPUMILLEHb.

Meta. 3a pesynbratamm KOMMIEKCHWX CaHiTapHO-
ririeHiYHMX gocnigkeHb NPOBECTU NOPIBHAMBHUI aHa-
ni3 XiMiYHOro cknagy noBiTPS BCEPEAMHI MPUMILLEHb
Pi3HOTO TUMY i BU3HAUNTK [Kepena emicii XiMiYHUX
PEYOBUH; OBI'PYHTYBATW HEOBXIOHICTb YAOCKOHAMNEHHS
3ax0fiB 3 KOHTPOMIO SKOCTi MOBITPS XWUTMOBUX NPUMI-
LLeHb 3 ypaxyBaHHAM Cy4acHUx pekomeHgauin BOOS.

Martepianu Ta metoau. KomMnnekcHy TOKCWMKOMOro-
ririeHiYHy OLiHKY 3pasKiB NOBITPS XMTNOBUX NPUMILLEHb
BUKOHaHO Ha 6a3i [1I1 «HaykoBui LEHTP NPeBEHTUBHOI
TOKCMKOIOrii, Xap4oBoi Ta xiMiYHOi Be3nekun imeHi aka-
Aemika J1.1. MegBeasa MiHicTepcTBa OXOPOHM 300POB’S
Ykpainu» (2000-2015 pp.) Ta OY «KuiBCcbKuin MiCbKuii
LIKMX MOS Ykpainu» (2015-2019 pp.). Beboro 6yno

Introduction. According to WHO definition, indoor
air quality is an important determinant of human health.
The main sources of hazardous chemicals and solid
pollutants in indoor air are emissions from building and
finishing materials, furniture and consumer goods,
combustion processes, as well as infiltration of polluted
atmospheric air. Numerous studies conducted by
member states of the WHO European Region have
reported concentrations of chemicals in indoor air that
significantly exceed permissible values, particularly in
childcare facilities, schools, day care centers and
kindergartens.

Most of the detected air pollutants can negatively
affect the health of children and especially sensitive
contingents. Given that city dwellers spend most of
their time indoors, where the probability of the joint
action of numerous dangerous indoor air pollutants is
high, it is necessary to constantly monitor the risks
associated with chemical air pollution inside residential
premises.

Aim. Based on the results of comprehensive sanitary
and hygienic studies, conduct a comparative analysis
of the chemical composition of the indoor air of differ-
ent types of premises and determine the sources of
emission of chemical substances; justify the need to
improve indoor air quality control measures in residen-
tial premises taking into account modern WHO recom-
mendations.

Materials and Methods. The study of air samples of
residential premises was carried out on the basis of the
SE “L.I. Medved’s Research Center of Preventive
Toxicology, Food and Chemical Safety of the Ministry
of Health of Ukraine" (2000-2015) and "Kyiv City
Center for Health Care of the Ministry of Health of
Ukraine" (2015-2019). A complex toxicological and
hygienic assessment of the indoor air of residential
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BMKOHaHO 10388 nnaHoBUX AOCHIMKEHb NPUMILLEHD i
1458 — 3a ckapramu rpomMagsiH Ha HENPUEMHMI 3anax
MOBITPS B iXHiX ocensix. 3aCTOCOBaHO METOAW CUCTEM-
HOTO Ta MOPIBHANBLHOMO aHanidy, ONUTYBaHHS y none-
PEYHOMY PO3pi3i (AHKETYBAHHA MELLKAHLB >KMTIOBUX
OyauHKIB | KBAPTUP), CaHITapHO-TIriEHIYHI METOAM; CaHi-
TapHO-XiMiyHi MeToaw (29 MeToawK, 3rigHO 3 akpeauTa-
uieto 3aknagy). CtatuctmyHy 06pobKy AaHux BUKOHAHO
3a ponomoroto nporpamu IBM SPSS Statistics
29.0.0.0. Poboty nposeneHo 3a nnaHom HOP (zep-
xaBHa peecTtpauis Ne 0112U001133); dparmeHT:
«HaykoBe 0OrpyHTYBaHHSI 3axOfiB TOKCUKOMOFYHOI
Oe3neku cepenoBuMLLA XUTTEQIANBHOCTI NOAUHN B
CUCTeMi rpoMafchbkoro 300poB’sy. [ocnimKeHHs BUKO-
HaHi BigNoBIgHO A0 NpuHUMNIB [enbCiHCbKOI Aeknapa-
uii (BMA, 1964 p.) Ta cxBaneHi KomiteTom 3 GioeTukm
HaykoBoro LeHTpy.

Pesynkratu. baratopiyHuin MOHITOPUHT NOBITPS XUT-
NOBYVX NPUMILLEHb [OBIB, LU0 Y NOBITPSHOMY CEPEnoBU-
Wi ocefnb MICTUTLCA LUMPOKWIA CMEKTP Pi3HOMAHITHUX
XiMIYHUX PeYOBUH — 3abpyaHI0BaYIiB, [Kepenamm SKuX €
[OBKINMs, a TakoX BHYTPILLHE cepenoBuLle xuTrna. 3a
pesynsratamnm [OCHIMKEHb SKOCTI MOBITPS XKUTNOBWX
MPUMiILLieHb Y pi3HMX paroHax M. Knesa, BukoHaHux Y
«KuiBcbkun micbkmi LIKIX MOS3 Ykpaituy» y nepiog
2015-2019 pp., BCTAHOBMEHO, LWO IiCHYE OOCTaTHLO
BMCOKMI NMOKasHUK (%) BigxuneHb Big Hopmu (Tabn. 1).
BaxnvBo 3a3HaunTy, WO cepen NpuMiLLeHb, Wo obcTe-
XyBanucsl nig Yac BMKOHAHHS MIAHOBMX LOCHIKEHb,
HasIBHICTb XiMiYHUX 3abpyaHtoBadiB Byna BCTaHOBMEHA
y 17,8% (Big 4,7% po 23,7%) Bunapkis, a nig vyac obere-
XEHb MPUMILLEHb 3a CKapramu rpomagsH — Yy 74,5% (Big
40,6% po 86,4%), nepeBaxHO ckapru rpomagsH Gynu
0bYyMOBIEHI HENPUEMHMM 3anaxom MoBITPSI.

Haibinbwy yactoty BigxuneHb Gyno BCTAHOBMEHO
32 TakKUMU XiMIYHAMUW peqOBMHAMW: COMi BaXKUX MeTa-
ni, Aiokeua, asoTy, CIpYMCTUI aHrigpua, okcma asory,
hopmanbaeria, Kcunon, amiak, apoMaTUYHi ByrneBOAHi
(tabn. 2). Mpote, pisHi 3a dyHKLiOHANEHUM NpU3Ha-
YEHHAM MPUMILLEHHS OEMOHCTPYBanu pisHi CnekTpu
XiMiYHMX 3abpygHioBadviB y cknagi nositpsa. Tak, y
NOBITPI O(PICHMX NPUMILLEHb HaWYacTile BUSIBNSBCS
thopmanbgerig (n=67), dperon (n=21) i OyTunauetar
(n=5), y nOOAMHOKMX BUNaaKax — LiOKCW a30Ty i oKeua
Byrneu. Y MOBITPi CMNOPTMBHUX 3aniB NepeBaxHO
peecTpyBanucsa BUCOKI piBHI GeHaony, deHony, dop-
manbegerigy i keunony (puc.1, 2).

Pesynetatit OCnimKeHHs XiMIYHOTO cknagy noBiTpst
BCEpeaVHi Pi3HUX TWMIB XUTMOBUX NpUMiLLeHb y BaraTo-
KBapTUpHWX OyauHKaXx, Lo Oynu 3aincHeHi 3a ckapramm
rpoMagsiH (BCbOro JOCHigkeHo 126 kBapTup), 4EMOH-
CTPYIOTb Pi3Hi CNEeKTpM i piBHI 3abpyaHI0BaYiB BiZHOCHO
I'OKca B 3anexHOCTi Bif, (YHKLOHANbHOMO NpU3HaYeH-
HS1 NPUMILLEHD | PIBHS @HTPOMOrEHHOTO HABAHTAXKEHHS
(puc. 3-6). Tak, y noBITpi CaHBY3MiB BUSIBIIEHO aMmiak,
CipkoBOAEeHb, (heHon i hopmanbaerig, (puc. 3), y nosiTpi
KyXOHb — amiak, dopmanbaerif, CipkoBOLAEHb, OKCUL
BYImeLto, cipyaHui aHrigpug (puc. 4).

premises was carried out based on the appeals of citi-
zens who complained about the unpleasant smell of
the air. A total of 10,388 planned inspections of premis-
es were carried out, and 1,458 inspections were car-
ried out based on citizen complaints about the unpleas-
ant smell of indoor air in residential premises.

Applied methods of systematic and comparative
analysis, cross-sectional survey method (survey of res-
idents of residential buildings and apartments), sani-
tary and hygienic methods; sanitary and chemical
methods (29 methods according to the institution's
accreditation).

Statistical data processing was performed using the
IBM SPSS Statistics 29.0.0.0 program. The research
was carried out as part of the research work (state reg-
istration No. 0123U102087) on the topic "Scientific
substantiation of measures of toxicological safety of
the human environment in the public health system."

The research was carried out in accordance with the
principles of the Declaration of Helsinki (VMA, 1964 p.)
and was approved by the Bioethics Committee of the
Science Center.

Results. Long-term monitoring of the indoor air of
residential premises proved that the air environment of
the dwellings contains a wide range of various chemical
substances - pollutants, the sources of which are the
environment, as well as the internal environment of the
dwelling. According to the results of studies of the
indoor air quality of residential premises in different dis-
tricts of Kyiv, carried out by the "Kyiv City Center for the
Ministry of Health of Ukraine" in the period 2015-2019,
it was established that there is a sufficiently high rate
(%) of deviations from the norm (Table 1) . It is impor-
tant to note that the presence of chemical pollutants
was found in 17.8% (from 4.7% to 23.7%) of the premis-
es inspected during routine inspections, and during
inspections of premises based on citizen complaints - in
74 5% (from 40.6% to 86.4%), mainly citizens' com-
plaints were due to the unpleasant smell of the air.

The highest frequency of deviations was determined
for the following chemical substances: salts of heavy
metals, nitrogen dioxide, sulfur dioxide, nitrogen oxide,
formaldehyde, xylene, ammonia, aromatic hydrocar-
bons (Table 2).

However, rooms with different functional purposes
showed different spectra of chemical pollutants in the
indoor air. Thus, formaldehyde (n=67), phenol (n=21)
and butyl acetate (n=5) were most often detected in the
indoor air of office premises, nitrogen dioxide and car-
bon monoxide were detected in isolated cases. High
levels of benzene, phenol, formaldehyde, and xylene
were mostly recorded in the indoor air of sports halls
(Fig. 1, 2).

The results of the study of the chemical composition
of the indoor air of different types of residential premis-
es in multi-apartment buildings, which were carried out
based on complaints from citizens (a total of 123 apart-
ments were investigated), demonstrate different spec-
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Tabnuus 1/ Table 1
Pe3ynbraty gocnigxeHHs piBHIB XiMiYHOro 3abpyAHeHHs NOBITPA XUTNOBUX NPUMILLEHb
y pi3Hux panoHax micta KueBa, BAKOHaHUX 3a ckapramu rpoMagsiH
Y «KniBcbknin micbkuni LIKMX MO3 Ykpainuy», 2015-2019 /

The results of the research on the levels of chemical air pollution in residential premises,
carried out based on complaints from citizens of the "Kyiv City Center
for the Ministry of Health of Ukraine", 2015-2019
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KinbkicTb nnaHoBux gocnimkeHs / The number of planned studies

KinbKicTb gocni-

mkeHb / the num- | 1359 486 363 1586 2789 921 759 2125 10388
ber of studies

KinbKicTb Biaxi-

nexb / the numbern 195 23 43 376 434 291 114 382 1858
of deviations

% BigxineHs /

o - 14,3 4.7 11,8 23,7 15,6 31,6 15,0 17,9 17,8
% deviations

KinbkicTb gocnimkeHb 3a ckapramu rpomagsH / The number of investigations based on citizen complaints

KinbKicTb gocnia-

XeHb / the num- 441 192 51 267 186 65 32 224 1458
ber of studies

KinbKicTb Biaxi-

nexb / the number] 381 78 41 195 147 53 25 167 1087
of deviations

% BiaxineHb /

o - 86,4 40,6 80,4 61,8 79,0 84,1 78,1 74,6 74,5
% deviations
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acetone butyl acetate asoty/ syrneuiof phenol formaldehyde
(n=1) (n=5) nitrogen carbon (n=21) (n=67)
dioxide monoxide
(n=1) (n=1)

Puc. 1. PiBHi nepeBueHHs wopo MNKea ximiyHnx 3abpyaHioBadiB noBiTpst odicHMX npuMilLeHb (gaHi Y
«KniBcbkun micbkuin LIKIMX MO3 Ykpainn», 2019 p.).

Fig.1. Exceeding levels of chemical air pollutants in office premises in relation to the MPcad (data from the Kyiv
City Center for Health and Welfare of the Ministry of Health of Ukraine, 2019).
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Tabnuusa 2 / Table 2

Pe3ynbraTy ouiHKM NPo6 NOBITPS XUTNOBUX NPUMilLEHb 3a XiMiYHUMK 3a0pyaHOBaYaMm
(nani QY «KuniBcbkun Mmicbknnn LKMX MO3 YkpaiHu», 2015-2019 pp.) /

Results of the assessment of air samples of residential premises for chemical pollutants
(data from the "Kyiv City Center for the Ministry of Health of Ukraine", 2015-2019)

- . . . . KinbkicTb -

XimiyHun 3abpyaHioBay noBiTpAa /|  Kinbkictb npo6 / - % BipxineHo /
. . BigxuneHs / .

Chemical air pollutant Number of samples oy % deviations

Number of deviations

Coni Baxknx meTtanis / 4795 783 16,57

Salts of heavy metals

Aiokew asory / 10654 1423 13,36

Nitrogen dioxide

AHrigpva cipyaHui /

Sulfuric anhydride 7584 23 9,53

Okowp asory / 11385 975 8,56

Nitrous oxide

dopmanbgerig / Formaldehyde 4155 285 6,85

Kcunon / Xylene 754 33 4,37

Amiak / Ammonia 1858 31 1,67

ApOMa'I.'I/I‘-IHI BYIMeBOAHi / 1938 29 1,49

Aromatic hydrocarbons

®deHon / Phenol 3452 15 0,43

Bcboro / Total 61808 5069 8,2

level, times

Cepegnin piseHs neroauununn. pasig/
Average exceeding

Keunon/
xylene
(n=1)

GeHazon/
benzene
(n=1)

cheHon/
phenol
(n=2)

pManesaerig/
rmaldehyde
(n=1)

Puc. 2. PiBHi nepeBuLLeHHs no BiaHoweHH0 ao MOKca xiMivHMX 3abpyaHioBadviB NoBiTPst CNOPTUBHMX 3aniB
(mani oY «Kuiscbkunin micbkuii LLKIMX MOS3 Ykpainuy», 2019 p.).

Fig. 2. Exceeding levels of chemical air pollutants in sports halls in relation to the
MPcad (data from the State University "Kyiv City Center of Health of the Ministry of Health of Ukraine", 2019).

Y NoBIiTpi cnanbHUX KiMHaT Gynu BUSIBNEH GinbLu Wnpo-
Ki CNeKTpy XiMIYHUX PEYOBUH, cepen SKvX nigepamm bynm
deHon, dopmanbaerig, cipyaHwi aHrigpua, ABOOKWC
a3oTy, MpoTe TaKoX BUSBMAMMCA OyTun- i MeTunaverar,
GeH3on i okcup Byrmewto (puc. 5). Y noBiTpi gUTAYMX Kim-
HaT HaivacTiwe BuaABNANUcS eHon i popmansaerig, y
MOOAVHOKVX BWMafKax PEeecTpyBanmcsi amiak, auleToH,
oKCcvz BYIMeLo i CipyaHuii aHrigpug (puc. 6).

tra and levels of pollutants relative to the MPcad,
depending on the functional purpose of the premises
and the level of anthropogenic load (Fig. 3-6). Thus,
ammonia, hydrogen sulfide, phenol, and formaldehyde
were detected in the indoor air of the bathrooms (Fig. 3),
and ammonia, formaldehyde, hydrogen sulfide, carbon
monoxide, and sulfur dioxide were found in the indoor
air of the kitchen (Fig. 4).

1
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CepeaHin piseHb nepeBuweHHn, pasis/
Average exceeding level, times

amiak/ cipkoBOAEHb/ heHon/ topmansaeria/
ammonia hydrogen sulfide phenol formaldehyde

{n=2) 3-11: (n=2) (n=2)
Puc. 3. PiBHi nepeBuLeHHs woao MNKea ximiyHnx 3abpyaHioBadiB NoBITPS caHBy3niB

(oani OY «Kuniscbkuin micbkuin LIKIMX MOS Ykpainuy, 2019 p.).

Fig.3. Exceeding levels in relation to the MPcad of chemical air pollutants of sanitary facilities
(data from the "Kyiv City Center for Health and Welfare of the Ministry of Health of Ukraine", 2019).

w

CepegHin piseHs nepesnweHHn, pasis/
Average exceeding level, times

okeua Byrnewo/ CipkoBoaeHs/ i dhopmansaerig/
na carbon monoxide hs«r nsulfide  oiuric a::yn;:;‘f formaldehyde
(n=1) (n=1) n=1) (n=1) (n=1)

Puc. 4. PiBHi nepesuLleHHs wopao MNKea xiMivHnx 3abpyaHioBadiB NoBiTPSA KyxoHb (AaHi Y «KuiBCbkUin Micbkuii
LIKMX MOS3 Ykpainu», 2019 p.).

Fig. 4. Exceeding levels in relation to the MPcad of chemical air pollutants in kitchens (data from the State
University "Kyiv City Center for Health Care of the Ministry of Health of Ukraine", 2019).

- T

CepenHii pieHb nepeBUILeHHA, pasis/
Average exceeding level, times

Oxcp/
MPcad

Gewson/  GyTMnauertar/ ABOOKKC A30TY) an =0 CIpHaHKA Hon/ g/
bittyl acetate nitrogen methyl aurapua) ?;heaml m\'onmaip'ww'e
sulfide dicxide acetale rbor sulfuric (n=8) (n=18)
(n=1) (n=2) (n=1) an{hyd;’}de
n=

Puc. 5. PiBHi nepeBuLLeHHA No BigHoweHHo o MNOKea ximiyHnx 3abpyaHioBadiB NoBiTpsi cnaneHs (gaxi Y
«Kniecbkun micbkuin LIKIMX MO3 Ykpainn», 2019 p.).

Fig.5. Exceeding levels of chemical air pollutants in bedrooms in relation to the MPcad (data from the "Kyiv City
Center for Health and Welfare of the Ministry of Health of Ukraine", 2019).
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Baxnueo 3a3HauuTy, WO Yy NOBITPI AUTAYMX KiMHAT
MOPIBHSIHO 3 iHLWMMW TUNammK NpuMilleHs 6yB BUsiBRe-
HUI JOBOMI LUMPOKWIA CNEKTP XiMIYHUX 3a0bpyaHIoOBaviB.
JocnigKyoum NpuumnHK XiMiYHoro 3abpyaHeHHs NoBiT-
Pst BCEPEAVHI XUTMOBUX NPUMILLEHb, BCTAHOBMEHO, LLO
nepesuwenHs TOK giokcuay asoty 6yno obymoBneHe
30BHILUHIM BNAYBOM, TOGTO BMKMAAMU NIANPUEMCTB Ta
aBTOTPaHCMOPTY, Lo Oy po3TtalloBaHi y 6esnocepen-
Hin BrnusbKocTi Ao xuTnoBux OyauHkiB. HaTomicTb,
BUCOKiI KOHLeHTpaLii dopmanbaerigy, deHony, auerto-
Hy Oynu Hacnigkom eMmicii LMX pevyoBMH Yy MOBITPS 3
mebnis, OyaiBenbHMX i 03006nBanbHUX Matepianis.
HalBuLLi KoHUEeHTpaLii peecTpyBanucs nepeBaxHo nia
yac NpoBefEeHHs1 PEeMOHTHUX pobiT abo B HOBOOYLO-
Bax. Takox Oyno BCTAHOBIEHO, LLIO OCHOBHUMY NPUYK-
HaMM HasiBHOCTi BMCOKMX KOHLEHTpaLuin XiMiYHMUX
3abpyaHIoBaYiB y MOBITPI XMTMIOBMX NPUMILLEHb Bynu
MOPYLUEHHSI pexumiB BeHTUnALii abo i BigCyTHICTb;
HEHanexHe npuMOMpaHHS; NPOBEOEHHS PEMOHTHUX
pobiT y npuMilLeHHsAX, Ae MOCTiNHO nepebyBarTb
N0AM; NPUCYTHICTb Y NPUMILLEHHSIX 00’EKTIB, LU0 € Ke-
PenoMm XiMiYHUX PEYOBMH Ta iH.

Takum 4nHOM, 3a pesynsratamut JOCNimKEHHS Byno
BCTAHOBIIEHO, IO SIKICTb MOBITPS BCEPEAVHI OKPEMMX
rPOMaACLKMX 3aknagiB (CNopTuBHI 3anu, odicn) i xuT-
NOBUX NPUMILLEHb MICTUTb LUMPOKUA CNEKTP XiMiYHMX
PEYOBWH, PIiBHI AKMX ICTOTHO nepesuwtyoTb [OKca.
OcobnvBe 3aHEMOKOEHHS! BUKIMKAOTb BUCOKI PiBHI
3abpyaHeHHs MOBITPS XWUTNOBKX NPUMILLEHb, Je nepe-
OyBaloTb AiTU NPOTAroM TpWBAnoro yacy. Takox cnig
BpaxoByBaTV KOMOIHOBaHy fjto XiMiyHMX 3abpyaHioBa-
4iB i OQHOYACHWIA BNMUB iHLWMX hakTopiB (TemMnepary-
pu i BONOrOCTI), L0 BNIMBAKTL Ha SIKICTb MOBITPS BCe-
PeauHi XUTNOBUX NPUMILLEHD.

CepepHin piBeHb nepesuieHHR, pasis/
Average exceeding level, times

In the indoor air of the bedrooms, a wider range of
chemical substances was detected, among which the
leaders were: phenol, formaldehyde, sulfur dioxide,
nitrogen dioxide, but butyl and methyl acetate, ben-
zene and carbon monoxide were also detected (Fig. 5).
In the indoor air of children's rooms, phenol and
formaldehyde were most often detected, in isolated
cases ammonia, acetone, carbon monoxide and sulfu-
ric anhydride were recorded (Fig. 6).

It is important to note that a fairly wide range of
chemical pollutants was detected in the indoor air of
children's rooms compared to other types of premises.
Investigating the causes of chemical air pollution inside
residential premises, it was established that exceeding
the MPC of nitrogen dioxide was caused by external
influences, i.e. emissions from enterprises and vehi-
cles that were located in the immediate vicinity of resi-
dential buildings. High concentrations of formaldehyde,
phenol, and acetone were the result of the emission of
these substances into the air from furniture, building
and finishing materials. The highest concentrations
were registered mainly during repair works or in new
buildings.

It was also established that the main reasons for the
presence of high concentrations of chemical pollutants
in the indoor air of residential premises were: violation
of ventilation regimes or its absence; improper clean-
ing; carrying out repair work in premises where people
are constantly present; the presence in the premises of
objects that are a source of chemicals, etc.

Thus, according to the results of the study, it was
established that the indoor air quality of certain public
institutions (sports halls, offices) and residential
premises contains a wide range of chemical sub-

r

ken/
cad

amiar/
ammonia
(n=1)

aueToH
acatone
(n=1}

OBOOKWC
azoTy/
nitrogen
dioxide
(n=1)

M

oKkcHa cipaHiit theHon/  chopmansaeriy/
Byrneuo/ anrinpua/ phenal formaldehyde

carbon sulfuric (n=3) (n=11)
monoxide anhydride

(n=1}) (n=2)

Puc. 6. PiBHi nepeBuwleHHs wopao NOKea ximivHux 3abpyaHoBadiB NOBITPst AUTAYMX KiMHAT (aaHi Y «KniBcbkun

micbkmn LIKIMX MO3 Ykpainn», 2019 p.).

Fig.6. Exceeding levels of chemical air pollutants in children's rooms in relation to the MPcad (data from the
State University "Kyiv City Center for Health Care of the Ministry of Health of Ukraine", 2019).
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O6roBopeHHsi. Y 2018 p. BOO3 BusHana 3abpynHeH-
HS1 NOBITPS1 PaKTOPOM HABKONMMLUHLOTO CEPEQOBULLA, L0
CTaHOBMTb HaMOINbLUWIA PU3VK ANS 300poB's nogen [1].
HDocnigxenHs BOO3 posenu HeraTueHWI BNWB 3a0pya-
HIOBaYiB MOBITPS Y NPUMILLIEHHSIX Ha AVXarnbHy, CepLeBo-
CYOWHHY, HEPBOBY Ta IMYHHY CUCTEMMU [iTel Pi3HOro BikY.
3 ypaxyBaHHsIM TOro, L0 AiTW NPOBOASATL TPUBANMIA Yac
y NpUMILLEHHI, Mpobrema BNMBY CepenoBuLLia NpuMi-
WeHb € ocobnmBo akTyanbHow [2-3]. 3ropja ypsgis
[OCArTU Linei cTanoro po3BuTKY — Lie MOXMUBICTb Nig-
BULLWTK yBary O NUTaHb 3MILHEHHS 300pOB'A AiTen y
3B'A3Ky 3 BMNMBOM [JOBKINNsA. Tak, po3rnsgarTbes
MUTaHHs PaLioHaNbHOTO BUKOPUCTAHHS XiMiYHUX peyo-
BUH (Lini 3, 6 Ta 12) Ta 3abpyaHeHHs nosiTps (uini 7, 11
Ta 13). 3HKEHHS piBHS 3aOpyOHEHHS NOBITPS B NpUMiI-
LLIEHHAX Mae OCODONMBO BaXIMBE 3HAYEHHs Onst Jocsr-
HeHHs uini 3.9 — 0o 2030 p. iCTOTHO CKOPOTUTM KifbKICTb
CMepTel Ta 3aXBOPHOBaHb, CMIPUYUHEHNX HEDE3NEYHUMM
XIMIYHMMM PEYOBMHAMM, A TaKOX 3abpyaHEHHSIM MOBIT-
psi, BOOW Ta IpyHTY [4].

CborogHi AKiCTb MOBITPS BCEPeAuHi NPUMILLEHb —
NPiOpUTETHE 3aBAAHHS BYEHUX-TIriEHICTIB, SKi 3ai-
MatoTbes npobnemamu goskinns. Y Mapmcekin (2010)
Ta Octpagckkiit (2017) geknapauisix 3 HaBKONMULIHBLOMO
CepenoBUILa Ta OXOPOHM 300POB'S BKA3YETbCS Ha
HeobXigHiCTb 3a0e3nednTn 3HWKEHHSI 3abpyOHEHHS
MOBITPS BCEPeaMHI NPUMILLEHb, CMPUYMHEHOTO MPUro-
TYBaHHAM TXi, onaneHHsM, TIOTHOHOBUM OMMOM, Heflo-
CTaTHbOK BEHTUNIALIED Ta XiMIYHHUMU pevoBMHaAMM [5-
8]. OkpiM XiMiYHIX PEYOBWH TaKOX aKTyaslbHOK € Npo-
fGnema nNpuUCYTHOCTI y NOBITPi TBEPAWX YaCTWUHOK
(PM2,5 PM10), ki icTOTHO BNnMBatoTh Ha SKICTb NOBIT-
psi BcepeaumHi npumilLeHb [9-12]. OcTtaHHi enigemiono-
riyHi gaHi ceigyaTb Npo Te, Lo COTHI TUCSAY BMNagKiB
nepegyacHoi cmepTi B €Bponi Ta B yCbOMY CBITi
CMPUYMHEHi 3abpyaHEHHAM MOBITPS, 30KpeMa TakuiMm
thaktopamu ak: PM2,5, 6ioaepo3oni, neTiovi opraHivHi
crnonyku (JIOC), okcug Byrmewto, pagoH i BOMOFCTb.
JokymeHT nig HasBoto «3aranbHuii Tarap xBopob y
DALY Ha 1 mnH. ntogen, no'a3aHuii 3 SKIiCTIO MOBITPS
BCcepeauHi npumiLLeHb B €C 26», nobynosaHuii Ha nia-
CTaBi [aHuX, HagaHux 26 KpaiHamu €Espocotosy. Y
BepecHi 2018 p. Ha Hapagi OpraHisauii O6'egHaHMX
Hauin 3 HeiHdekuinHMX 3axBOptoBaHb 3abpyOHEHHS!
noBiTpst Byno Ha3BaHO N'ATUM 3a 3HAYMMICTIO (haKTo-
POM PU3UKY PO3BUTKY HEIH(EKLIHUX 3axBOpOBaHb
[13, 14].

[loBeneHo, Lo YncTe aTMocdepHe NoBITPS Ta NOoBIT-
psi BCEPEOVHI NPUMILLEHb — € KITKOYOBOK YMOBOK 370~
poB'sl Ta Gniarononyyys nogeit. Hessaxatoun Ha Brpo-
Ba[KeHHs Binbll JOCKOHANMX i YUCTUX TEXHOIOrINA Y
MPOMUCIIOBOMY, €HEPreTUYHOMY Ta TPaHCMOPTHOMY
ceKkTopax, 3abpyaHEHHs1 MOBITPS 3aULLIAETLCS CEPU-
O3HUM (haKTOpPOM pu3nKy. Tak, OCTaHHIM 4YacoMm B
YkpaiHi Bce Binblue 3acTocoByOTbLCSA 06irpiBadi ocenb,
o npauTe Ha TBepaoMy manwvei. [oBegeHo, Lo
CrarnoBaHHs Pi3HWX BUAIB TBEpZOro nanmBa € OCHOB-
HUM [xepernom 3abpyaHeHHs! NOBITPA BCEpPeayHi npu-

stances, the levels of which significantly exceed the
maximum permissible limit.

Of particular concern are the high levels of indoor air
pollution in residential premises where children stay for
a long time. The combined effect of chemical pollutants
and the simultaneous influence of other factors (tem-
perature and humidity) that affect the quality of indoor
air in residential premises should also be taken into
account.

Discussion. In 2018, the WHO recognized air pollu-
tion as an environmental factor that poses the greatest
risk to human health [1]. WHO studies have proven the
negative impact of indoor air pollutants on the respira-
tory, cardiovascular, nervous and immune systems of
children of various ages.

Taking into account the fact that children spend a
long time indoors, the problem of exposure to indoor air
is particularly relevant [2-3]. The agreement of govern-
ments to achieve the goals of sustainable development
is an opportunity to increase attention to the issues of
strengthening the health of children in connection with
the impact of the environment.

Therefore, the issues of rational use of chemicals
(goals 3, 6 and 12) and air pollution (goals 7, 11 and
13) are important. Reducing the level of indoor air pol-
lution is of particular importance for achieving goal 3.9
— to significantly reduce the number of deaths and ill-
nesses caused by hazardous chemicals, as well as air,
water and soil pollution by 2030 [4].

Today, indoor air quality is a priority task of hygienists
dealing with environmental issues.

In Parma (2010) and Ostrava (2017) declarations on
the environment and health care, it is indicated the
need to ensure the reduction of indoor air pollution
caused by cooking, heating, tobacco smoke, insuffi-
cient ventilation and chemicals [5-8]. In addition to
chemicals, the problem of the presence of solid parti-
cles in the air (PM2.5 PM10) is also relevant, which sig-
nificantly affect the quality of indoor air [9-12].

Recent epidemiological data suggest that hundreds
of thousands of premature deaths in Europe and
around the world are caused by air pollution, including
PM2.5, bioaerosols, volatile organic compounds
(VOCs), carbon monoxide, radon and humidity. The
document entitled "Total burden of disease in DALYs
per million people related to indoor air quality in the
EU26" is based on data provided by 26 EU countries.
In September 2018, at the meeting of the United
Nations Organization on non-communicable diseases,
air pollution was named the fifth most important risk
factor for the development of non-communicable dis-
eases [13, 14].

It has been proven that clean atmospheric air and
indoor air is a key condition for people's health and
well-being. Despite the introduction of more advanced
and cleaner technologies in the industrial, energy and
transport sectors, air pollution remains a serious risk
factor.
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MiLLEHb Yy BCbOMY CBITi Ta NPU3BOANTb 40 HEBE3NEeYHMX
Hacnigkis 4ns 300poB’s, rONOBHUM YMHOM Y KpaiHax 3
HU3bKMM Ta CepeaHiM piBHEM JOX04y.

lNpauiBHUKM OXOPOHM 300POB'S MakTb PO3rNsaaaTy
3abpyaHeHHs NoBITPs — Ik aTMOCepHOro, Tak i Bcepe-
OWHI NPUMILLEHb — SIK OOMH 3 OCHOBHMX YMHHUKIB pU3K-
Ky Ans 300poB's cBoix nauieHTiB. CiMenHi nikapi
MOBUHHI ByTV 0Bi3HaHUMK LLOAO BIANOBIOHMX DKepen
LIKIANIMBOrO BMAMBY [OBKINNA B MicUsAX, SIKi BOHU
obcnyrosytoTb. Ha gymky BOO3, MegunyHi npawiBHUKK
Ta haxiBLi B ranysi OXOPOHW 300POB'S MOXYTb Bidirpa-
BaTW BaXNWBY POsb Y HanNeXHOMY iHhOpMYyBaHHi Npo
pU3MKKN 3abpyaHEHHS MOBITPS BCEPEAVHI NPUMILLEHD
Ta y nponaraHi 34iNCHEHHS 3axofiB NpPodinakTUKK
LLIOAO TXHbOIO 3HUKEHHS.

Y 3a3HaveHoOMy acnekTi crif 3BepHYTW yBary Ha
KNOYoBi 3aBOaHHA AN CUCTEM TPOMaAChbKOro 340-
POB'S Ha LUMSXY 3HWKEHHSI PU3UKy BMnvBy 3abpyaHe-
HOro MOBITPS:

— BOMOAITM iHhopMaLlieto NMpPO HasiBHI Ta HOBI AaHi
BMIMBY 3a0pyaHEHOrO MOBITPS Ha 300POB'A MOANHM,
30KpemMa [JiTei Ta iHWKX YYTNUBUX KOHTUHIEHTIB;

— po3ni3HaBaTi hakTopu, LLIO BUKINMKaOTb XBOPoOu, abu
nikyBaTy ix Ta 3anobiraTn po3BUTKOBI YCKNaAHEHb;

— JocnigKysatu Ta nybnikyBaTu Qokasu LoAo mMexa-
Hi3MIB BMNMBY JOBKINNA Ha 300POB'S, @ TaKOX BUKO-
PUCTOBYBaTU METOAM LiarHOCTWKK, MiKyBaHHA Ta
NpoinakTuKK;

— niaBuLLyBaTh 06i3HaHiCcTb, iH(pOpMyBaTK CTyOEHTIB
Ta komer, ciM'l, rpoMagsH Ta CMiNbHOTY nNpo
HeoOXigHICTb 3MiH Yy CycninbCTBi Ta noBegdiHLUi,
HaJaBaTy BapiaHTy pilleHb, abu NOKpaLLUTK SKICTb
MOBITPS Y NPUMILLEHHSIX;

— 3abe3nedvyBaTty NiAroToOBKY iHWMUX haxiBUiB y ranyasi
OXOPOHM 3[00POB'S Ta OCBITU 3 METOI PO3LLMPEHHS
3HaHb NPO pU3MKK 3abpyaHEHHs NOBITPA ANs 340-
POB'Al, @ TaKOX PO3POONSATU CTpaTerii 3MEHLLIEHHS!
BMNMBY;

— NigTPUMYBaTU BKIKOYEHHSA MYHKTIB NPO 3B'A30K
CTaHy JOBKINMs 3i 300poB'AM AiTen 40 HaB4anbHOT
nporpamu BULLMX Ta CepedHix cnewianbHUX
HaBYarbHWX 3aKnagis, 30KpemMa Meau4HUX dakyrb-
TETiB, LLUKIN MeACecTep Ta aKyLlepok;

— OinMTUCS 3HAHHSMK 3 ocobamu, sKi NpUAMatoTb
piLLeHHs, NiZTPUMYBaTU BUCOKI CTaHOapTW Ta NpWH-
UMNWM NoBediHKW, WO 3MEHLUYTb  LUKIANMBUIA
BMSMB, @ TaKOX BUCTYMaTW Ha NiZTPUMKY MOHITO-
PUHIY Ta HamornernMBo HaragyBaTW Npo HeobXxid-
HICTb 3aXWCTy AiTeN Ta IHLUMX YYTINBUX KOHTUHIEH-
TiB, SKi HApaXxatoTbCs Ha PU3MK.

TakuMm YMHOM, Ha CyvacHOMY eTani po3BUTKY HaLlio-
HanbHOI CMCTEMM OXOPOHM 310POB's, WO BigobpaxeHa
y MONOXEHHsIX 3akoHy Ykpainum «[po cuctemy rpo-
mapcbkoro 3gopos’say Ne2573-9 Big 2 BepecHs 2022 p.,
aKTyanbHUM € CTBOPEHHS YMOB AN1S rapMOHi3aLlii Mik-
HapOAHMX | HauioHanbHMX NigXoAiB 3 OUiHKM SIKOCTI
NOBITPS XWUTNOBUX MPUMILLEHb, SIK BaXIMBOI AETEPMi-
HaHTW 340POB's.

For example, recently, in Ukraine, heaters for homes
that run on solid fuel are increasingly being used.
Combustion of various types of solid fuels has been
proven to be a major source of indoor air pollution
worldwide and leads to dangerous health conse-
quences, mainly in low- and middle-income countries.

Health care workers should consider air pollution —
both outdoor air and indoor air — as one of the main risk
factors for the health of their patients. Family physi-
cians must be aware of relevant sources of environ-
mental exposure in the areas they serve.

According to the WHO, medical professionals and
health professionals can play an important role in pro-
viding adequate information about the risks of indoor
air pollution and in advocating the implementation of
preventive measures to reduce them.

In this aspect, attention should be paid to the key
tasks for public health systems on the way to reducing
the risk of exposure to polluted air:

— to have information about the available and known
effects of polluted air on human health, in particular
children and other sensitive contingents;

— recognize the factors that cause diseases in order to
treat them and prevent the development of compli-
cations;

— research and publish evidence on the mechanisms
of environmental impact on health, as well as use
methods of diagnosis, treatment and prevention;

— raise awareness, inform students and colleagues,
families, citizens and the community about the
need for changes in society and behavior, provide
options for solutions to improve indoor air quality;

— to provide training of other specialists in the field of
health care and education in order to expand
knowledge about the risks of air pollution for health,
as well as to develop strategies for reducing expo-
sure;

— support the inclusion of items on the connection
between the state of the environment and children's
health in the curriculum of higher and secondary
special educational institutions, in particular med-
ical faculties, schools of nurses and midwives;

— share knowledge with decision-makers, uphold high
standards and principles of behavior that reduce
harmful impact, and advocate for monitoring and
insist on the need to protect children and other vul-
nerable populations at risk.

Thus, at the current stage of the development of the
national health care system, which is reflected in the
provisions of the Law of Ukraine "On the Public Health
System" No. 2573-9 dated September 2, 2022, it is
urgent to create conditions for the harmonization of
international and national approaches with assessment
of indoor air quality as an important determinant of
health.
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BucHoBku

1. Pesynbratu JoOCRigXeHHS piBHIB XiMi4HOro 3a-
OpyOHeHHs NoBiTpsi, BUKOHaHKX [Y «KuiBCbKun Mich-
kuin LIKMX MO3 Ykpainu» (2015-2019 pp.), AeMoH-
CTPYIOTb, L0 CEPeq MPUMILLEHb, Lo ob6CcTexyBanucs y
MIaHOBOMY MOPSAKY, HASIBHICTb XiMiYHKX 3abpyaHoBa-
yiB byna BcTaHoBneHa y 17,8 % (Bia 4,7 % po 23,7 %)
BUNaaKiB, a nig Yac obCcTexeHb NpUMiLLieHb 3a ckapra-
Mu rpomagsH —y 74,5 % (ig 40,6 % fo 86,4 %), nepe-
BaXKHO ckapr rpomagsH Oynu obymoBneHi Henpwu-
€MHMM 3anaxom MoBiTps.

2. BcraHoBneHo, WO NPUYMHOK MPUCYTHOCTI XiMiy-
HUX PEYOBWH Yy NOBITPi, OyNo NOPYLUEHHS PEXMMIB BEH-
TUnAii abo i BiACYTHICTb; HEHanexHe NpubupaHHs;
MPOBEAEHHS PEMOHTHMX POBIT Yy MPUMILLEHHSX, e
MoCTiNHO nepebyBatoTb MOAW; NMPUCYTHICTL Y NpUMI-
LLEeHHsX OO0’EKTiB, WO € [MKepenoM emicii XiMiyHMxX
PEYOBMH Ta iH.

3. 3a pesynbratamu JOCNIMKEHb XiMIYHOTO CKragy
MOBITPS BCEPEAVHI XKNUTMNOBUX NPUMILLEHb NiATBEPAKE-
HO HEOOXigHICTb NOCWIEHHS IHPOPMYBAHHS HaceneH-
HS MPO LUKIAMWBUA BNAMB 3abpyaHEHOro MOBITPS Ha
3[0pOB'A NIOAUHK, 30Kpema AiTel Ta iHLWKUX YyTAUBKUX
KOHTUHIEHTIB.

KoHdonikT iHTepeciB. ABTOpK 3asBnstOTb NPO BiACYTHICTb
KOHMNIKTY iHTepeciB

Conclusions.

1. The results of the research on the levels of chem-
ical pollution of indoor air carried out by the "Kyiv City
Center for the Ministry of Health of Ukraine" (2015-
2019) show that among the premises that were
inspected in a planned manner, the presence of chem-
ical pollutants was established in 17.8% (from 4 .7% to
23.7%) of cases, and according to citizen complaints -
in 74.5% (from 40.6% to 86.4%), citizens' complaints
were due to the unpleasant smell of the air.

2. It was established that the reasons for the emis-
sion of chemical substances in the premises indoor air
were: violation of ventilation regimes or its absence;
improper cleaning; carrying out repair work in premises
where people are constantly present; the presence in
the premises of objects that are a source of chemicals,
etc.

3. According to the results of research into the chem-
ical composition of indoor air in residential premises,
the need to increase public awareness of the harmful
effects of polluted air on human health, in particular
children and other sensitive contingents, has been con-
firmed.
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