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JMIETAYHA KOPEKIIS TTHEPTHCYJTHEMII,
ITOKA3HUKIB TEMOCTA3Y Y XBOPUX HA

APTEPIAJIBHY T'INNEPTEH3IIO 3 NIIBUIIIEHOIO
MACOIO TITIA
JImzory6 B.I'., KpamaproBa B.H., [Toroncbka JI.H.,
Kamincska T.M., Measnuuyk 1.0., Tupascbka 10.B.
Mertoro AocHiKeHHST OyJ0 BHBUYMTH BIUIMB JHETH 3
oOMexeHHsM ByriieBoxiB 1o 250 r Ha 100y Bupomomx 12
TIDKHIB Ha iHIEKC MacH Tijla, piBeHb 1HCYJiHY, HMOKa3HUKH
reMoctasy y XBOpPUX Ha apTepiajibHy TillepTeH3iio 3
METa0OMIYHUMH ~ po3iafaMd. Tepamis 3 OOMEXKEHHSIM
BYIVICBOIIB Jjajla 3MOT'y Y XBOPHUX OCHOBHOI IPYNH 3HU3UTH
IMT na 7%, piBens incyminy Ha 27.8%, mocroBipHO
nokpaiutd AJI®-iHAyKOBaHy Ta PHCTOLCTHH-IHIyKOBaHY
arperarito TpoMOOLMTIB, 3HMU3UTH aKTUBHICTh (akTopa (HoH
Bimie6panna (p=0.009) i Bmict posunHHOrO (GibpHHY
(p=0.03).Jo11i1bHO PEKOMEH TyBaTH TilIOBYTJICBOAHY IETY 3
obmexxeHHssM ByrieBoaiB 10 250 r Ha m00y XBOpHM Ha
apTepianpHy TinepTeH3il0 3 MiIBHUIICHOI MAacol Tila Ta
TiMepiHCYTIHEMI€I0 Pa30M 3 aHTUTIIEPTCH3UBHOIO TEPAITIEIO.
KiawuoBi  ciaoBa:  aprepianbHa  TimepreHsif,
TIOBYTJICBOJHA JII€TA, 1HICKC MACH Tija, piBEHb 1HCYIIHY,
MOKa3HUKH reMOCTa3sy.
Crarrs Hapniinoa31.08.201%.

JUETUYECKASI KOPPEKIIUA
TUNEPUHCYJIUHEMUM, TIOKA3ATEJIENA
TEMOCTA3A Y BOJbHBIX APTEPHAJIBHOM
TMNEPTEH3UEMN C MOBBIIIEHON MACCOM TEJIA
Jluzory6 B.I'., Kpamapesa B.H., Ilosionckas JL.H.,
Kamuunckas T.M., Meapanuyk U.0., TeipaBckas 10.B.

[enpro ucciieioBanus ObLIO M3YYUTh BIMSHHE JUCTHI C
orpaHuucHHUEM yriieBooB 10 250r B cyTkH B TeueHue 12Henemnb
Ha MHICGKC MAacChl Teja, YpPOBeHb HWHCYJIHMHA, IOKa3aTelnn
remocrtasa y 0onbHbIX Al' ¢ MeTabomMuecKuMy HapyIICHUIMHU.
IIpoBomumasi Tepamusi y OOJBHBIX OCHOBHOW TPYIIBI aana
BO3MOXXHOCTh CHHU3UTH HMHAEKC Macchl Tena Ha 7%, ypOBEHb
nHcynuHa Ha  27.8%, pmoctoBepHOo  ymyummute  AJlD-
HWHIYyIIHPOBAHHYIO M PHCTOLCTHH-UHIYIIHPOBAHHYIO arperaruro
TPOMOOIIUTOB, CHU3UTh aKTHBHOCTH (pakTopa ¢oH BuuieOpanaa
(p=0.009) u conepkanue pacrBopumoro ¢(ubpuna (p=0.03).
I'vnoyrneBoHas Auera ¢ OrpaHHYeHHeM yrieBooB a0 250r B
CYTKU JOJDKHAa PEKOMEHAOBAThCsi 00nbHBIM Al' ¢ MOBBILICHON

Maccol  Tenma M TUINEPUHCYJIMHEMHEH  Hapsaxy ¢
AQHTUTMIEPTECH3UBHON Tepanuei.
KnrodeBble cioBa:  aprepuaibHas — THIEPTEH3HA,

THIOYTJICBOIHAS AUETA, HHIEKC MAacCHl TEJIa, yPOBEHb HHCYIINHA,
MIOKa3aTeNN reMoCTasa.
Penensent Karepenuyx L.I1.
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THE EFFECT OF THE PSYCHO-EMOTIONAL STRESS ON THE ST ATE
OF MICROBIOTA OF THE GINGIVAL SULCUS

e-mail — mashafaustova@ukr.net

This study aimed to investigate the effect of pgyemotional stress on the state of microbiota efgimgival sulcus in
the state of eubiosis and dysbiosis in young pedjie research involved 182 students of the medicidersity. As a model of
acute psycho-emotional stress the situation ofipgsmn important exam was used. A microbiologicadreination of the total
microbial population of gingival sulcus and its ptgiion of microbiota, was performed with the startimethods. The impact of
the stressor on the background of imbalance ofrticeobial homeostasis of the tooth-gingival creyicauses the intensification
of the imbalance of microbial associations in therf of commensal microflora reduction and the iasee of opportunistic
microflora.

Keywords: microbiota of the gingival sulcus, eubiosis, dgsis, psycho-emotional stress.

The work is a fragment of the research project dgtof the role of opportunistic and pathogenic atil@us agents with
different sensitivity to antimicrobial antiviral dgs in human pathology», state registration No.811004456.

The complex of symbiotic microorganisms, that inhafse open biotope of a macroorganism,
make up its microbiome, provide a colonization s&sice and have a great impact on the health and
development of pathological processes in the hupoaly. [4, 5, 8, 9].

The oral cavity has one of the most diverse miawig in the human organism, which includes
bacteria, fungi, protozoa and viruses. The unigseé the biotope of the gingival sulcus lies ia thct
that quantitative and qualitative changes of mi@bbommunities (dysbiosis) of this micro-ecolodica
system can lead to major dental diseases suchiragvits, periodontitis and caries. Structural and
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functional disorders of the microbiota of the giraisulcus lead to pathological changes that havemly
local but also systemic significance [15].

The impact of psycho-emotional stress on the miorab of the body has been studied by the vast
majority of researchers on the example of the fimtakmicrobiota. It is shown that the stress fagto
contribute to the imbalance of the intestinal misota and enhance the growth of pathogenic orgamism
[6, 7, 10, 12]. A limited number of studies are idatkd to the influence of psycho-emotional stesghe
microbiota of the oral cavity [13, 14], and thetstaf microbiota of gingival sulcus has not beeh ye
investigated. It is important to examine the extdrthe effects of psycho-emotional factors in dineas of
the oral cavity, which are responsible for the dement of the most common dental diseases such as
inflammatory periodontal diseases and caries, narbetope of a gingival sulcus. Studying the chesig
of microbiota of the gingival sulcus under differemcro-ecological situations in the oral cavityllyiermit
to better analyze interaction between bacteriata@dmmune response under the conditions of thg’bod
stress reactions.

The purpose of the work was to study the effect of psycho-eomal stress on the state of
microbiota of the gingival sulcus that is in thatetof eubiosis and dysbiosis, in young people.

Materials and methods.The research involved 182 students of the medicilersity at the age
of 19-29 years without somatic diseases. Groupnkisted of 22 people (11 men, 11 women), in which
clinically no lesions of periodontal tissues anetlewere detected. Group 2 was formed of 57 peg@8le
men, 28 women), who were diagnosed with chroniardaal gingivitis and carious lesions of dentaldhar
tissues. As a model of acute psycho-emotionalsteesatural situation was used of passing an itapor
exam socially significant in the lives of the youpgpple. The survey was conducted just beforexbme
namely in the state of psycho-emotional tensioncésrol indicators, those indicators were usedgcivh
were obtained in the state of relative calm, tisatluring normal college classes in the middle ef th
semester. To determine the level of personal aactive anxiety the scale of C.D. Spielberger waslus
and adapted by J.L. Khanin. An index that is leas t30 points indicates low anxiety, from 30 tqodfnts
- moderate, above 45 points — high [3].

The microbiological examination of the total miciabpopulation of the gingival sulcus and its
population of individual species of microbiota wasrformed on the methods, which are based on
anaerobic and aerobic cultivation. The taking ef tbntent sample of the gingival sulcus was coratlict
in the morning on an empty stomach, with the hépsterile paper endodontic pin of standard S\e8(),
of 1 cm length, which after impregnation was puthia sterile saline solution and carefully washetk
usage of standard dilution was conducted on theiapeselective and differential diagnostic culture
mediums: blood agar, yolk-salt agar, Sabouraud mmedEndo’s medium, sugar agar with the further
cultivation under aerobic and anaerobic conditigBsa. the samples which were obtained in aerobic
cultivation conditions, the microbial population gingival fluid of aerobic and facultative anaeiobi
bacteria was determined (further conventionalljlechlberobes). On the samples under the anaerobic
cultivation conditions using our proposed methoat¢RtN.62889, Ukraine) [3] the microbial population
of facultative and obligate anaerobes was detemniffierther conventionally called anaerobes). An
identification of the isolated pure cultures wasriea out by morphological, tinctorial, cultural éan
biochemical characteristics. The results of quatiné research were expressed through the decimal
logarithm by colony forming units per 1 ml — Ilg CFunl. There was also determined the frequency of
detection of some representatives of the colonimiggoflora in people of the studied groups.

All the patient investigations conformed to thenpiples outlined in the Declaration of Helsinki
and have been performed with the permission N1@8g 2015, released by the responsible Ethic’s
Committee of Ukrainian Medical Stomatological Acage All the patients were informed about the
purposes of the study and have signed their “cdnsethe patient”. This article does not contairy an
studies with animals performed by any of the awghdihe statistical analysis of survey results was
implemented with the help of the programs SPSS afddMicrosoft Excel 2003 [4].

Table 1
Impact of psycho-emotional tension on total microkal colonization
of the gingival sulcus, Ig CFU/ml (M £ m)
Groups Intact gums and teeth Gingivitis and caries
Indices State of relative calm Stress State of relativencdl ~ Stress
Colonization by aerobes 7.26x0.04 7.40+0.03" 7.79+0.03* 7.85+0.03*
Colonization by anaerobes 6.81+0.04 7.07+0.08" 7.73£0.03* 7.76+0.03*

Note: *- the likelihood of differences of indexespeople with gingivitis and caries compared withraup of people without lesions
of teeth and gums by Student's tgs0).05; » - the likelihood of indices differencepeople under conditions of emotional stress in amspn
with the state of relative calm by Student's tgs6.05.

70



| SSN 2079-8334. Ceim meounyunu ma odionozii. 2020. Ne 3 (73)

Results of the study and their discussionln the first phase of the study the characteristic
condition of the microbiome of the gingival sulowas defined (eubiosis or dysbiosis) in young people
with different dental status in the state of relattalm.

As it is shown in table 1, quantitative and quéil& composition of a gingival sulcus microbiota
among young people with gingivitis and caries wiffieint from those with intact teeth and gums.the
state of relative calm the microbial load of thefiin of the gingival sulcus in patients of the sad group
was higher than those of the first group. As oseeaech has shown, the population of the gingivialusu
of aerobic and anaerobic microflora in people vgihgivitis and caries in the state of relative caltais
exceeding the indicators in young people with intaeth and gums by 3, 4 timg=(0.05) and in 8.3 times

(p<0.05), respectively.

The qualitative composition of the microbiota oé thingival sulcus in the state of relative calm

also depended on the dental status.

Impact of psycho-emotional tension on the composith of microbiota
of the gingival sulcus in people without lesions gderiodontal tissues and teeth, % people/lg CFU/m{M £ m)

Table 2

Microorganisms

State of relative calm

Stress

S.viridans spp.
Sy-haemolyticus spp.
S B-haemolyticus spp.
Neisseria spp.
Corynebacterium spp.
Lactobacillus spp.

95.5/6.91+0.09
81.8/6.81+0.10
9.1/5.80+0.30

36.4/5.88+0.26
31.8/5.84+0.25
27.3/5.30+0.10

81.8/6.79+0.05
95.5/7.08+0.06
9.1/6.51+0.39
36.4/7.07+0.10"
4.5"/5.30
9.17/5.25+0.25

S.epidermidis 31.8/4.99+0.13 31.8/5.65+0.23"
Bacillus spp. 18.2/5.28+0.19 9.1/5.5040.20
Actinomyces spp. 0/0 0/0

S.aureus 0/0 0/0
Enterobacteriaceae 0/0 0/0

Candida spp. 0/0 0/0

Note: ~ — the likelihood of frequency difference d¥isher criterion and Ig CFU/ml in the study grolgysStudent’s criterion under

conditions of psycho-emotional tension in comparigdgth the state of relative calips0.05.

Impact of psycho-emotional tension on the composith of microbiota of the gingival sulcus

in people with catarrhal gingivitis and caries % peple/ I|g CFU/mI (M £ m)

Table 3

Microorganisms

State of relative calm

Stress

S.viridans spp.
Sy-haemolyticus spp.
S B-haemolyticus spp.
Neisseria spp.
Corynebacterium spp.
Lactobacillus spp.
S.epidermidis
Bacillus spp.
Actinomyces spp.
S.aureus
Enterobacteriaceae
Candida spp.

31.6"/6.43+0.14*
89.5/7.35+0.05*
28.1"/6.39+0.21
73.7"/7.33+0.08*
19.3/5.24+0.21
8.7"/4.86+0.22
42.1/5.50+0.19*
38.6"/5.58+0.22
8.8"/5.24+0.10
21.1%/5.0+0.20
26.3"/5.12+0.16
26.3"/4.61+0.10

12.3"%6.74+0.14
96.5/7.34+0.04*
21.1/6.68+0.20
89.5""7.62+0.04*"
1.875.7
5.3/5.43+0.29
22.8"/5.47+0.29
56.1"/6.40+0.13*"
8.8"/5.82+0.48
26.3"/5.02+0.13
42.1"7/5.36%0.10
28.1"/4.66+0.13

Note: * - the likelihood of differences I|g CFU/mi people with gingivitis and caries compared withraup of people without lesions
of teeth and gums by Student’s criteripr0.05; "— the likelihood of frequency differencedstection of certain microorganisms in groups of
people with gingivitis and caries in comparisonhaat group of people without lesions of teeth anthg by ¢ Fisher criterionp<0.05; » — the
likelihood of frequency difference by Fisher criterion and I|g CFU/mI groups by Studeatiterion under conditions of psycho-emotionakien

compared with the state of relative cajw(.05.

Thus, tables 2.3 proved, that the frequency of rimldion of the gingival sulcus by alpha
hemolytic streptococcus in people with gingivitigdacaries was at 63.9%<0.05) lower than in people
without dental and gums diseases. Also, under tiondiof development of dental diseases in 3.0dime
(p<0.05) decreased the population density of theigahgulcus by S.viridans spp .

There was a downward trend of the frequency ofnimltion of Corynebacterium spp. in people
with gingivitis and caries, although these changese not reliable. The density of population of the
gingival sulcus byy-hemolytic streptococci, which include S.mutangatients with dental and gums
diseases was 3.5 times(.05) higher, than in those without this patholdggisseria sppy 37.3% was
detected more often in people wigingivitis and caries, also the colonization density by Neigsspp.
was higher in this examined group at 28.2 timef)(05), compared with the people without teeth and

gums diseases.
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The density of population of epidermal staphyloemscin patients with catarrhal gingivitis and
caries was 3.2k0.05) times higher, than in those without theseales.

In the second group of people, more often thanethaish intact teeth and gums opportunistic
microorganisms were found: Bacillus spp. at 20.4860(05), S.aureus at 21.1%<Q.05), SB-
haemolyticus spp. at 19.0%<0.05), Actinomyces spp. at 8.8%<(0.05), Enterobacteriaceae at 26.3%
(p<0.05), Candida spp. at 26.3%<0.05). We have found a reduction in the frequesfagolonization of
Lactobacillus spp. in patients with catarrhal guitig and caries at 18.6%<0.05).

If you use the classification of dysbiosis of araVity by Khazanova V.V. [3], then 100% of people
with intact teeth and gums in the state of relatialen had an eubiosis, and 100% of people withrideth
gingivitis and caries had a dysbiosis (in 42.1%asviound a dysbiotic shift, 57.9% - dysbiosis d 1-
degree). Thereby, the further research was to exahie influence of psycho-emotional stress on the
characteristics of the microbiome of the gingiwakss that is in the state of eubiosis and dysbiosi

The objective criteria of presence of examinatimass in examined people were indicators of the
level of reactive anxiety. In the group of peoplémntact teeth and gums an increase in reactivgety
was found at 24.6%p€0.05), in patients with catarrhal gingivitis aratries — at 14.3%p&0.05), which
confirmed the presence of the stressful situation.

The study on the influence of stress agents osttte of microbiota of the gingival sulcus showed
some changes in biological characteristics of thgident microflora. Under conditions of psycho-
emotional tension the total microbial populationtled gingival sulcus in people with eubiosis incexzh
for aerobic microorganisms in 1.4 timgs<(.05), for anaerobic- in 1.8 times (p<0.05). Asda people
with dysbiosis the total microbial load of the givag sulcus didn’t significantly change and remairat a
high level.

Let us consider how the microbiota of the gingisalcus changed in the state of eubiosis and
dysbiosis in people who were exposed to emotioness.

In the first group of people (at the state of liglatalm an eubiotic state of microbiota was de)ct
Lactobacillus spp. plated by 18.2% legs.05), Corynebacterium spp. — by 27.3% lgs©(05). At the
same time an increase of the microbial number epi8ermidis was observed in 4.6 times{.05) and
Neisseria spp.in 15.4 times<0.05).

In the people who were in the state of relativencaldysbiotic state of the microbiotd{group)
was detected, by 19.3% le$=<(0.05) was plated S.viridans spp., by 17.5%0(05) - Corynebacterium
spp., by 19.3% p<0.05) - S.epidermidis, often was found Neissepa. gby 15.8%,p<0.05) and
Enterobacteriaceae (by 15.8840.05), increased the density of colonization oiseria spp. in 1.9 times
(p<0.05), Bacillus spp. — in 6.6 timgs<Q.05).

Describing the changes in microbiota of the todtigiyal crevice in the state of psycho-emotional
stress, it should be noted that, in 2 studentsbihie first group of 22 people, the emergencenifdlances
of microbial populations were detected, which welnaracterized as a dysbiotic shift. In all the peab
the second group who were involved in the actiorstoéssful factors on the background of existing
dysbiotic changes of microbiota, an increasing ilaufoge of microbial associations was observed. Among
the 57 of the examined people, the dysbiotic shidis found in 18 people (31.6%), dysbiosis of legrde
— 39 people (68.4%).

Thereby, our study showed that, psycho-emotiomassthad an influence on the quantitative and
qualitative characteristics of the gingival sulenigrobiota of both examined groups, however thisaf
was more significant in the second group. The nhicta, which already has an imbalance of microbial
populations on the action of the stress factorgtezhwith more intensive violation of the corredatiof
symbiotic and opportunistic microflora [12]. Theduency of population &.viridans sppin people with
dysbiosis of the biofilm of the gingival sulcus wawer at 69.5%<0.05) compared with the people with
eubiosis. The second group of examined people mere likely to have the opportunistic microorgarssm
Bacillus spp., Actinomyces spp., S.aureus, Entertelniaceae, Candida spyost often the second group
of people had : Bacillus sppat 47.0% $§<0.05) more often than people of the first groupugeus — in
26.3% <0.05) cases, Actinomyces spp. - in 8.8860.05), Enterobacteriaceaein 42.1% (<0.05),
Candida spp. — in 28.1%<0.05) cases.

We showed that the microbiota is a highly sensiigicator system, that reacts with quantitative
and qualitative changes, influenced by factors haf éxternal and internal environment. A subjective
assessment of the significance of the exam canittumo a strong emotional stressor. Studies tsn@@vn,
that psycho-emotional stress influences the sfateiayobiota of the gingival sulcus, although teed| of
this impact depends on the initial state of thaie of microbial associations. Under conditiondysbiosis
- the initial imbalance of microbial populationgiirases a susceptibility to invading pathogens [14]
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The development of psycho-emotional tension in gop@ople in conclusion of our data leads to
a decrease of the level and frequency of colomnadf the gingival sulcus by stabilizing microflordhe
disbalance of representatives of the resident ritdzeowith a shift towards the opportunistic midooh is
a prerequisite for the development of infectiousysed pathology of the oral cavity [15].
Consequently, the psycho-emotional tension influsribe biological characteristics of a gingival
sulcus microbiota. The stress-induced changesabiviota are different in nature, depending oninii&l
state of the ratio of bacterial populations in theéAn eubiotic character of the interaction of noicial
populations is a stabilizing factor and provides adaptive support for quantitative and qualitative
composition of microbiota. The impact of the stogsm the background of an imbalance of the mi@iobi
homeostasis of the tooth-gingival crevice, caussiseamgthening imbalance of the microbial assamisti
in the form of reducing the commensal microflora &creasing of the opportunistic microflora.

The impact of the stressor on the background ofalarice of the microbial homeostasis of the
tooth-gingival crevice, causes the intensificatddrthe imbalance of microbial associations in therf of
commensal microflora reduction and the increasappbrtunistic microflora.
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BILIAB MICUXO-EMOIITHOI'O CTPECY
HA CTAH MIKPOBIOTH ACHEBOI

JIMAHUE ICHXOSMOUMOHAJIBHOT'O CTPECCA
HA COCTOSIHUE MUKPOBHUOTHBI JECHEBOH

BOPO3HHU

Mapuenko, A.B. Jlo6ans I'.A., Ilerpymanko T.O.,
Yepena B.B., ®aycroBa M.O., AHanbeBa M.M.

Ile mocmifpKeHHs Maj0 Ha METi JOCIIJUTH BILIUB
MICUXOEMOLIIHOr0 CTpecy Ha CTaH MiKpOOIiOTH SICEHHOT
00po3HH y cTaHi ey0io3y Ta 1uchiody y MoioauX ioaei. Y
IOCHIDKEHHI B3sUTM y4acTh 182 cTynmeHTH MeauyHOTO
yHIBepcHTETy. SIK MOJIEIb TOCTPOrO ICHXOEMOILIHHOTrO
cTpecy Oyyia BUKOPHCTaHa CUTYALlisl CKIaIaHHS BaXJIHBOIO
icnuty.  MikpoOiosioriuHe  JOCHIMKCHHS  3arajbHOl
MiKpoOHOT momysauii siceHHOi Gopo3HM Ta i Mmomyssmii
MIKpOOIOTH NMPOBOAMIN CTAaHAAPTHUMH MeToiamu. Brumms
cTpecoBoro (aktopy Ha Tii gucOanaHcy MiKpoOHOro
romeocrasy 3y00-ACEHHOI IIIIMHM BHUKJIMKA€ IOCHICHHS
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OT0 HccnenoBaHNE MUMENO LENbI0 MCCIEI0BAaTh BIUSHUE
TICUXO3MOIIMOHAIBHOTO CTPecca Ha COCTOSHUE MHKPOOHOTHI
IECHEBOW OOpO3ABI B COCTOSHHM JyOHMO3a W IUcOHO3a Yy
MOJIOABIX Joaed. B wmccnemoBanmm mpuHsIH ydactHe 182
CTyJIeHTa MEIMIMHCKOro yHHBepcutera. Kak Monens octporo
TICUXO09MOIMOHAJIBHOTO CTpecca ObUIa UCIIOIb30BaHA CHTYAIHs
CZIau¥l BAXKHOTO 3K3aMeHa. MUKpOOHOJIOrHYeCcKOe UCCIIeIOBAaHNE
obimieii MUKpPOOHOW TMOMYyJNSAIMA JECHEBOM OOpo3abl U ee
TIOMYJISILMU MHUKPOOHOTHI IIPOBOAMIIN CTaHIAPTHBIMU METOAAMH.
Bnustaue crtpeccoBoro ¢aktopa Ha ¢oHe aucbOanaHca
MHUKpPOOHOTO ToMeocTaza 3y0o0-IeCHEBOIl IIeTH BBI3BIBACT
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The problem of unintentional harm to patients ismgwn in all countries, and especially in low- aniidte-income
countries. The article analyzes methodological aggres to assessing the levels of patient safeityeints in healthcare institutions.
It has been established that more than 18 thoysati@hts die in Ukraine as a result of adversetevbat can be prevented, which is
significantly more than the number of victims c&daraffic accidents and industrial accidents. ddi@ obtained indicate the extreme
urgency of the problem of unintentional harm taguas and the need for urgent measures to impratenp safety in domestic health
care facilities. The purpose of the work was tessgatients’ mortality scope due to safety ind&léndomestic hospitals. Were
analyzed thematic scientific publications, stat@dtdirectories of the Center for Medical Statsti€the Ministry of Health of Ukraine,
national reports, and analytical reviews on theesthman-made and natural safety in Ukraine.
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During the provision of medical care, along witk thenefit to the patient, for various reasons and
primarily due to errors of medical personnel ariteoteasons that can be prevented, prerequisitbaifm
or harm to the patient arise, that is, patienttgafecidents occuf9]. The adverse events (an incident that
caused damage) caused by the unsafe treatmeritemtgare (organizational, diagnostic, treatmerdrs,
traumatizing of patient in a healthcare facilityga®sult of a fall, injury by physical, chemioai,biological
factors, etc.) is considered nowadays one of 1) |t in some studies [11] one of 3 leading caw$es
death and disability worldwide.

The terms "patient safety incident" and "adversenévare used interchangeably in most works.
In addition, phrases such as "unintentional hamd''@reventable harm" are used identically.

The problem of patient safety is extremely relevantcountries with low and middle incomes
[10]. In addition to medical and social aspects, pnoblem of patient safety has a significant eaaino
component. It has been established [14] that Ube6 of the funds allocated for inpatient care gens
on the treatment of patient safety cases.

Data on patient safety incidents and their conserpsehave prompted the international community
and some countries to take large-scale measumimimize this problemOnly in 2018-2019 were adopted
four thematic declarations, two of which were ati#d by the WHO [2,3These declarations mention, among
other things, the significant potential for cregtia hospital environment that is safe for patients

As for Ukraine, there have been practicallyrasearch on prevalence estimatépatient safety
cases incidents and their consequences, exceettaircareas of medical practice, such as anesthggi
and intensive care [7].

The available data on the extension of unfavorfdsi@atient health care cases are questionable.

Thus, officially according to the Y40-Y84 codes rfggications due to therapeutic and surgical
interventions) of the International ClassificatioihDiseases (ICD 10) in Ukraine in 2017 were regid
1,334 deaths [1]. We have similar values for thdigator for 2018.

But there is reason to suppose that these figueesignificantly underestimated [4,5}yhich, in
our opinion, explains the underestimation of thebpem of patient safety in Ukraine.

The best option for assessing the scale of thetivegaonsequences of patient safety incidents in
domestic hospitals would be to establish them atyamg primary medical materials, and we are doing
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